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1 Executive Summary 
 
A usability test of McKesson’s iKnowMed EHR v6.8  was conducted from April 06-13, 2017 with 
Configuration specialists, November 13-December 08, 2017 with prescribers and schedulers, and 
January 05 and January 08, 2018 with additional Configuration specialists. The testing was conducted 
by User-View, Inc. The purpose 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, 40 healthcare 
professionals and 10 configuration specialists (less than 15 participants were tested due to the fact that 
the population of users who perform these tasks is less than 15) matching the target demographic 
criteria served as participants and used the EHRUT in simulated, but representative tasks. 
 
This study collected performance data on 14 scenarios typically conducted on an EHR: 
 

1. Order and change medications (CPOE) 
2. Order and change labs (CPOE) 
3. Order and change diagnostic imaging (CPOE) 
4. Review and act on Clinical Drug-Drug and Drug-Allergy Alerts 
5. Configure Drug-Drug and Drug-Allergy settings 
6. Add and edit patient demographics 
7. Add, change and review problems 
8. Add, change and review medications 
9. Add, change and review medication allergies 
10. Access CDS linked referential decision support, access source attributes for alerts. 
11. Add, edit, and remove implantable device data. Access and obtain detailed information about 

devices.  
12. Configure CDS recommendations and alerts 
13. Access and reconcile medications, allergies, and problems 
14. Work with Electronic Prescribe: order a prescription, cancel a prescription, refill prescription, 

change prescription, review medication history, and review fill status. 
 

During the 60-minute clinical one-on-one remote usability test and the 30-minute configuration one-
on-one remote usability tests, each participant was greeted by the test moderator and asked to review 
and sign an informed consent/release form (included in Appendix: Volunteer, Non-Disclosure, and 
Video Informed Consent); they were instructed that they could withdraw at any time. Participants had 
prior experience with the EHRUT. The test moderator introduced the test protocol and instructed 
participants to complete a series of tasks, given one at a time, using the EHRUT. During the testing, a 
data logger timed each task and recorded user performance data on paper and electronically. The test 
moderator did not give the participant assistance in how to complete the tasks. 
 
Participants used the EHRUT and the screens and audio discussion were recorded for subsequent 
analysis. 
 
The following types of data were collected for each participant session: 

 

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

• Time to complete the tasks. 

• Number and types of errors. 

• Path deviations. 

• Participant’s verbalizations. 

• Participant’s satisfaction ratings of the scenarios and the overall system. 
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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 compensated for their time based on agreements made 
between McKesson and the participating institution. Compensation was $150 per prescriber and $75 for 
nurses and schedulers. Configuration specialists were not paid. 
 
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 system.  Performance data for the clinical tasks are summarized in Table 1.  Note that the 
number of participants completing tasks varies; this is due to both session timing and data requirements.  
 
Table 1. Clinical and Configuration Perfomance Data. 
 
Table 1. Summary of the performance and rating data. 
                  Measure 
 
 
 
 
 
Task 

N 
Task 

Success 

Path 

Deviation 
Task Time Errors 

Scenario 

Ratings 

5=Easy 

# (%) 
Deviations 
(Observed / 

Optimal) 

Mean 

(SD) 

Sec 

Deviations 

(Observed / 

Optimal) 

(%) Mean (SD) 

CPOE – Medications 

Scenario 4.1 Task F: 

Access Medication 

Orders 

15 100% 2/1 

318 

(94)* 
318/115 

0%** 

3.7 (0.6)* 

Scenario 4.1 Task G: 
Order Wellbutrin 15 100% 8/6 0%** 

Scenario 4.1 Task I: 
Order Oxycodone 15 100% 9/7 0%** 

Scenario 4.2 Task 
N: Change the 
Wellbutrin order 

15 100% 9/9 
216 

(71)* 
216/61 0%** 

CPOE – Laboratory 

Scenario 4.1 Task C: 
Access Lab orders  15 100% 4/3 

318 

(94)* 
318/115 

0%** 

3.7 
(0.6)* 

Scenario 4.1 Task E: 
Order a Lab (CBC) 15 100% 3/2 0%** 

Scenario 4.2 Task 
M: Change a Lab 
(CBC) 

15 100% 5/4 
216 

(69)* 
216/61 0%** 

CPOE – Diagnostic Imaging 

Scenario 4.1 Task B: 
Access Imaging 
orders 

15 100% 4/3 
318 

(94)* 
318/115 

0%** 

3.7 (0.6)* 
Scenario 4.1 Task D: 
Order MRI 15 100% 3/3 0%** 

Scenario 4.2 Task L: 
Change MRI order 15 100% 7/6 

216 

(71)* 
216/61 0%** 

Drug-Drug, Drug-Allergy Interaction 

Drug-Drug, Drug-Allergy Interaction – Clinical 

Scenario 4 Task H1: 
Review and act 
upon Drug-Drug 
interaction alert 

15 87% 0/0 
300 
(87)* 

300/115  13%** 3.7 (0.6)* 
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Scenario 4 Task J2: 
Review and act 
upon Drug-Allergy 
interaction alert 

15 93% 2/3> 
313 
(90)* 

313/115 7%** 

Drug-Drug, Drug-Allergy Interaction – Configuration 
Config Task 1A: 

Update settings for 

interaction 

warnings 

10*^ 

Config Task 1A - Initial Exposure for some participants who had not performed this 

adjustment during their careers. 

80% 10/8 97(42)* 97/27 20%** 3.9(1.1)* 

Config Task 1B: 

Update settings for 

interaction 

warnings 

10*^ 80% 10/9 59(23)* 59/27 20%** 4.0(1.3)* 

Config Task 1C: 

Update settings for 

provider access to 

alert suppression 

10*^ 

Config Task 1C - Initial Exposure for some participants who had not performed this 

adjustment during their careers. 

50% 17/13 214(68)* 214/85 50% 3.0(1.0)* 

Config Task 1D: 

Update settings for 

provider access to 

alert suppression 

10*^ 60% 13/13 90(22)* 90/85 40%** 3.6(1.2)* 

Demographics 

Task 9A: Access 
patient 
demographic data.  

15 93% 5/3 

292 
(128)* 

292/58 

7%** 

3.7 (1.1)* 

Task 9B: Create new 
patient 

15 100% 1/1 0%** 

Task 9B1: Record 
patient name 

15 100% 7/4 0%** 

Task 9B2: Record 
patient Medical 
number 

15 87% 5/3 13%** 

Task 9B3: Record 
patient Date of birth 

15 100% 7/7 0%** 

Task 9B4: Record 
patient Sex 

15 100% 2/2 0%** 

Task 9B5: Record 
patient Sexual 
orientation 

15 100% 2/2 0%** 

Task 9B6: Record 
patient Gender 
identity 

15 100% 2/2 0%** 

Task 9B7: Record 
patient Race 

15 80% 3/3 20%** 

Task 9B8: Record 
patient Ethnicity 

15 100% 3/3 0%** 

Task 9B9: Record 
patient Language 

15 100% 3/3 0%** 

Task 9B10: Save 
patient 
demographics 

15 100% 1/1 0%** 

Task 9C: Change 
patient 
demographic data 
(edit) 

15 100% 2/2 
204 
(92)* 

204/65 0%** 
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9C1: Change patient 
Date of birth 

15 100% 4/2 0%** 

9C2: Change patient 
Sex 

15 80% 2/2 0%** 

9C3: Change patient 
Sexual orientation 

15 100% 2/2 0%** 

9C4: Change patient 
Gender identity 

15 93% 2/2 7%** 

9C5: Change patient 
Race 

15 60% 5/5 40%** 

9C6: Change patient 
Ethnicity 

15 87% 3/3 13%** 

9C7: Change patient 
Language 

15 100% 2/2 0%** 

9C8: Save patient 
demographics 

15 100% 1/1 0%** 

Problem List 

Task 3A: Access 

problem list  
15 100% 2/1 

100 

(49)* 
100/39 

0%** 

4.4* 

(0.7) 

Task 3B: Change 

problem – Arm 

Fracture  

15^ 93% 4/3 7%** 

Task 3C: Record 

problem – Fatigue 
15 100% 7/6 0%** 

Task 3D: Review 

current and 

previous problems 

15 87% 1/1 13%** 

Medication List 

Scenario 5A: Access 

medication list 
15 100% 1/1 

194 

(54)* 
194/64 

0%** 

3.6* 

(1.3)* 

Scenario 5B: 

Change medication 

[discontinue 

Simvastatin)] 

15 100% 3/3 0%** 

Scenario 5C: Record 

medication 

(Digoxin) 

15 100%  9/8 0%** 

Scenario 5D: View 

active and inactive 

medications 

15 100% 2/1 0%** 

Medication Allergy List 

Task 6A: Access 

medication allergy 

list 

15 100% 1/1 

155 

(53)* 
155/58 

0%** 

4.3 

(0.6)* 

Task 6B: Change 

current medication 

allergy - Iodine 

15 93% 6/6 7%** 

Task 6C: Record 

new medication 

allergy - Sulfa 

15 100% 14/14 0%** 

Task 6D: Determine 

when allergy was 
15 100% 3/2 0%** 
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first recorded - 

Codeine 

Clinical Decision Support 

Clinical Decision Support – Clinical 

Scenario 1B: Change 

Regimen Schedule 

and Calculate 

Carboplatin (CDS: 

Laboratory Tests) 

16 88% 19/16 
248 

(87)* 
248/70  13%** 

3.9* 

(0.8) 

Scenario 1B1: 

Understand clinical 

support for 

Carboplatin (CDS 

Labs) 

16 94% 0/0 
260 

(102)* 
260/70 6%** 

Scenario 1C: Order a 

CT Scan w/ Contrast 

and review CDS 

Alert (CDS: Med 

allergies) 

16 94% 8/6 
258 

(102)* 
258/70 6%** 

Scenario 1C1: 

Understand CDS for 

Iodine (CDS: Med 

Allergy) 

16 100% 0/0 
258 

(99)* 
258/70 0%** 

Scenario 2B: View 

regimens for 

Hodgkin’s 

Lymphoma (CDS: 

Problems) 

15 43% 17/12 
312 

(127)* 
312/63 57%** 

2.8* 
(0.8) 

Scenario 2C1: 

Access bibliographic 

information for 

ABVD regimen 

15 47% 1/1 
330 

(126)* 
330/63 53%** 

Scenario 2C2: View 

associated diagnosis 

and author for 

ABVD regimen 

15 93% 0/0 
400 

(142)* 
400 / 63 7%** 

Scenario 2D: 

Change Bleomycin 

dose and review 

CDS Alert (CDS: 

Medications) 

15^ 87% 17/19*** 
348 

(134)* 
348/63 13%** 

Scenario 2D1: 

Understand CDS 

alert for max daily 

dosage (CDS: Meds) 

15 93% 0/0 
416 

(140)* 
416/63 7%** 

Scenario 2E: 

Determine clinical 

trial eligibility (CDS: 

Demographics) 

15 20% 12/4 
263 

(62)* 
263/95 80%** 

3.0* 
(0.8) 

Scenario 2E1: 

Understand CDS 15 100% 0/0 
414 

(151)* 
414/95 0% 
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alert for CDS 

Demographics 

Scenario 2F: Review 

CDS Alert (CDS: 

Vitals) 

15 53% 1/1 
347 

(157)* 
347/95 47%** 

Scenario 2F1: 

Understand CDS 

alert temperature 

(CDS: Vitals) 

15 93% 0/0 
398 

(160)* 
398/95 7%** 

Scenario 2G: Add a 

regimen for a 

clinical trial and 

review the CDS alert 

(CDS: Combination: 

Vitals and 

Medications) 

15< 100% 17/14 
384 

(113)* 
384/95 

 

 

0%** 

 

 

Scenario 2G1: 

Understand CDS 

alert for CDS 

Combo: Med + 

Vitals) 

15 100% 0/0 
390 

(150)* 
390/95 0%** 3.0*(0.8) 

Scenario 4H2: 

Determine source of 

drug x drug 

interaction alert 

15 60% 0/0 
289 

(101)* 
289/115 40%** 3.7*(0.6) 

Scenario 4K2: 

Determine source of 

drug x allergy alert 
15 

100% 0/0 
309 

(90)* 
309/115 0%** 

3.7* 
(0.6) 

Scenario 4O: Access 

linked referential 

decision support for 

problem (Migraine) 

15 87% 6/5 
194 

(54)* 
194/61 13%** 3.7* 

(0.6) 

Scenario 4P: 

Determine source of 

educational info 

from outside source 

15 100% 0/0 
216 

(71)* 
216/61 0%** 3.7* 

(0.6) 

Scenario 5E: Find 

educational info 

from an outside 

source 

15 100% 6/5 
194 

(54)* 
194/64 0%** 3.6* (1.3) 

Scenario 5F: 

Determine source of 

educational 

information from 

outside source 

15 100% 0/0 
194 

(54)* 
194/64 0%** 

3.6 
(1.3) 

Clinical Decision Support – Configuration 

Config Task 1E: 

Enable problem on 

chart template 

10*^ 

Initial Exposure for some participants who had not performed this 

adjustment during their careers. 

100% 21/17 151(88)* 
151 

/65 
0%* 4.0*(1.0) 
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Config Task 1F: 

Enable problem on 

chart template 

10*^ 100% 21/17 98 (63)* 
98 

/65 
0%** 4.7*(0.5) 

Implantable Device List 

Task 8A: Access 

implantable device 

section 

15 73% 6/4 

350 

(154)* 
350/54 

27%** 

2.8* 

(1.1) 

Task 8B: Record 

and parse implanted 

device ID on patient 

chart 

15 80% 11/14*** 20%** 

Task 8B: Record 

and parse implanted 

device ID on patient 

chart 

15 100% 13/14*** 0%** 

Task 8C: Record 

and parse implanted 

device ID on patient 

chart 

15 87% 7/6 13%** 

Task 8D: Change 

implanted device on 

patient chart 

14 100% 1/1 0%** 

Task 8E: View 

implantable device 

information 

15 100% 0/0 0%** 

Task 8G: View all 

implantable devices 
15 100% 1/1 0%** 

Clinical Information Reconciliation Integration (CIRI) 

Scenario 7B: 

Reconcile 

medication allergies 

from a recent clinic 

visit 

15 93% 15/13 
107 

(60* 
107/29 7%** 

3.1* 
(0.8) 

Scenario 7D: 

Reconcile 

medications from a 

recent clinic visit 

15 40% 12/10 
151 

(48)* 
151/35 60%** 

Scenario7G: 

Reconcile problems 

from a recent clinic 

visit 

15 80% 9/7 67 (40)* 67/30 20%** 

Scenario7H: 

Confirm 

Reconciliation 

15 73% 0/0 69 (42)* 69/30 27%** 

Scenario7I: Create 

Continuity of Care 

Document 

15 47% 8/5 
164 

(15)* 
164/15 53%** 1.9* 

(0.9) 

Electronic Prescription 

Task 10A1: Create 

new ePrescribed 
15 100% 11/11  0%** 3.0* 

(0.8) 
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medication 

[Amoxicillin] 

452 

(137)* 

 

 

 

 

 

 

452/95 

Task 10B: Cancel an 

ePrescribed 

medication 

[Amoxicillin] 

15 100% 1/1 0%** 

Task 10C2: Confirm 

that the pharmacy 

canceled a 

medication 

[Cardizem] 

15 93% 2/1 7%** 

Task 10D2: Approve 

pharmacy refill 

request 

[Ondansetron] 

15 33%^ 17/11 67% 

Task 10E2, F2, or 

G2: Approve/deny 

pharmacy requests 

of various types 

(pre-auth, generic 

substitution, 

therapeutic 

substitution) 

15 64%^ 15/12 
120 

(53)* 
120/27 36% 

2.7* 
(1.0%) 

Task 10I: View the 

pharmacy fill date 

for a prescription on 

10/26 

15 80% 3/3 
243 

(50)* 
243/72 20%** 

Task 10J2: Receive 

and review a new 

patient’s Rx History 

15 87% 8/3 
257 

(71)* 
302/72 13%* 

Task 10A2: Limit 

user’s ability to enter 

oral liquid medications 

to metric units (do not 

allow ‘cc’)  

15 100% 10/10 n/a n/a 0% n/a 

Task 10 H2: Insert 

leading zero and 

remove trailing zeroes 

for amounts less than 1 

(convert .50 to 0.5) 

15 100% 0/0 n/a n/a 0% n/a 

 
Critical Use Risks for Patient Safety and NISTIR 7804-1 Identification of Information Critical Risk Tasks 

 

Task N Pass Fail 

Scenario 1: Select Jody <lastname> (prescribers only) 16 100% 0%** 

Scenario 2: Select Anna <lastname> (prescribers only) 15 100% 0%** 

Scenario 3: Select Anna <lastname> (prescribers and nurses 
only) 

10λ 100% 0%** 

Scenario 4: Select Taylor <lastname> (prescribers and nurses 
only) 

15 100% 0%** 
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* Mean (SD) Task Time is the time to complete the entire scenario. Deviations Observed/Optimal is the time to complete the entire 
scenario. Scenario Ratings are Mean (SD) ease-of-use rating for the entire scenario. 
** Reporting the % Task Failures. 
^Scores on these tasks were affected by a setting in the test system which was not enabled, but should have been.  
λParticipant number is smaller since some participants choose the patient in the previous scenario and thus did not 
have to choose the patient in this scenario. 
< Due to technical difficulties, one participant was unable to appropriately complete this task. 
>Optimal is higher than observed due to number of alerts that were displayed. 
***Reporting average optimal clicks for two possible pathways results in a number that was higher than the mean observed clicks.  
*^ Less than 15 participants were tested due to the fact that the population of users who perform these tasks is less than 15. 

 

System Usability Score 
 
The SUS is a reliable and valid measure of system satisfaction.  Sauro 
(http://www.measuringusability.com/sus.php accessed 3/14/2013) reports, the average SUS score from 
500 studies across various products e.g., websites, cell phones, enterprise systems and across different 
industries is a 68.  A SUS score above a 68 is considered above average and anything below 68 is below 
average.  User-View encourages teams not to focus on the comparison to the cross industry average SUS 
of 68 reported by Sauro.  Instead, we encourage teams to use the SUS as a measure to compare their own 
usability improvement in the application as changes are made.   
 
Twenty-two (22) providers, ten (10) nurses, and eight (8) schedulers completed the SUS questionnaire at 
the end of their session. The EHRUT scored an average of 55.1 (SD=15.2) from physicians, an average of 
59.8 (SD=17.7) from nurses and an average of 64.7 (SD=17.8) from schedulers.   
 
Ten (10) configuration participants completed the SUS questionnaire at the end of their session. The 
system scored an average of 64.2 (SD=20.0) based on the responses of ten configuration participants. 
Less than 15 participants were tested due to the fact that the population of users who perform these tasks 
is less than 15.  
 
In addition to the performance data, the following qualitative observations were made regarding the 
EHRUT.   
 

Major Findings and Areas for Improvement 
 

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

Scenario 5: Select Taylor <lastname> (prescribers and nurses 
only) 

3λ 100% 0%** 

Scenario 6: Select Taylor <lastname> (prescribers, nurses, and 
schedulers) 

8λ 100% 0%** 

Scenario 7: Select Joy <lastname> (prescribers and nurses 
only) 

15 100% 0%** 

Scenario 8: Select Joy <lastname> (prescribers, nurses, and 
schedulers) 

11λ 91% 9%** 

Scenario 9: Select Chris <lastname> (nurses and schedulers 
only) 

15 100% 0%** 

Scenario 10A: Select Sally <lastname> (prescribers and nurses 
only) 

15 100% 0%** 

Scenario 10H: Select Tad Dockendorf (prescribers and nurses 
only) 

15 100% 0%** 

Scenario 10J: Select Selena Kyle (prescribers and nurses only) 15 100% 0%** 
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Performance on all CPOE medication tasks fell at or above the 95% success criterion. Opportunities to 
further improve the efficiency were identified and are described below. 
 
The McKesson team is well aware of the industry’s known issue with similar medication names. The 
McKesson team will continue the sharing of industry best practices and guidelines regarding safety-
enhanced design that impacts patient safety associated with medication names.   
 
Areas for improvement related to effectiveness and efficiency include: 
 

• Consider adding additional menu choices to the alternative medication ordering path. 
 

• Consider adding Tall Man lettering to differentiate similar-sounding medications. 
 

 

§ 170.315(a)(2) Computerized Provider Order Entry (CPOE) – Laboratory 
 
Performance of the CPOE Laboratory tasks fell at or above the 95% success criterion. Opportunities to 
further improve the efficiency were identified and are described below. 

 
Areas for improvement related to effectiveness and efficiency include: 
 

• Consider enhancements to the Order search function to help improve efficiency in finding 
the desired imaging item.  
 

• Consider showing the default timeframe next to the name of the laboratory order to help 
improve efficiency when choosing the timeframe.  
 

• Consider ways to make the Order form less dense / easier to scan, while also supporting 
the currently-enabled capability to customize the items on the Order form per practice.  

 
§ 170.315(a)(3) Computerized Provider Order Entry (CPOE) – Diagnostic Imaging 
 
Performance was at or above the 95% success criterion for these tasks. Opportunities to further improve 
the effectiveness and efficiency were identified and are described below. 

 
Areas for improvement related to effectiveness and efficiency include: 
 

• Consider enhancements to the Order search function to help improve efficiency in finding 
the desired imaging item.  
 

• Consider showing the default timeframe next to the name of the laboratory order to help 
improve efficiency when choosing the timeframe.  
 

• Consider ways to make the Order form less dense / easier to scan, while also supporting 
the currently-enabled capability to customize the items on the Order form per practice.  

 
§ 170.315(a)(4) Drug-Drug, Drug-Allergy Interaction Checks – Clinical  
 
Performance on the clinical alert tasks was below the 95% success criterion. The root causes were a 
combination of participant(s) going through the alert without reading the text, potentially due to density 
and layout of the text. Another root cause could be due to the testing scenario where if the participant 
were with a real patient, they may have interacted differently with the alert.   
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The McKesson team is well aware of the industry’s known issue with alert fatigue. The team currently 
addresses alert fatigue by allowing sites to configure the levels of alerts and to configure what level(s) of 
alerts are presented to users. There are alerts that cannot be ignored because of patient safety. The team 
has calibrated the system so as to provide safeguards related to these critical alerts. In addition, the 
McKesson team would like to call for and be involved with the development and sharing of industry best 
practices, guidelines, templates regarding safety-enhanced design that impacts patient safety associated 
with alerts and alert fatigue.   
 
Areas for improvement related to effectiveness and efficiency were also identified related to the visual 
layout of the content provided in the alerts and regarding the action buttons in the alerts: 
 

• Consider exploring alternative visual design treatments for the alert text such that critical 
alerts are easier to read and distinguish from less critical alerts.  
 

• Consider enabling a feature that shows (with text or highlighting) the names and classes 
of medications that will trigger an alert for a given patient, before the medication is 
prescribed.  

 
 
§ 170.315(a)(4) Drug-Drug, Drug-Allergy Interaction Checks – Configuration  
 
Performance was below the 95% success criterion for each of these four configuration tasks. The root 
causes were related to screen layout, labeling and general flow or design of the alert settings screens. 

 
Areas for improvement related to effectiveness and efficiency include: 

• Consider ordering and labeling drug-drug interaction levels in a way that is consistent 

with user intuition and context of their workflow.  

• Consider improving similarity of labels that could cause user confusion.    

• Consider introducing consistent workflows for adjusting drug-drug and drug allergy alert 

settings.  

• Consider using terminology that is more familiar to users for drug-allergy severity 

interaction settings and/or implement a drop-down menu to facilitate searching.  

 
 
§ 170.315(a)(5) Demographics  
 
Performance of the patient demographic tasks was below the 95% success criterion. Opportunities to 
improve the effectiveness and efficiency were identified and are described below. 
 
Areas for improvement related to effectiveness and efficiency include: 

• Consider differentiated labels for gender and gender identity which may help reduce 
confusion between these two fields.  

• Consider adding data formatting requirements next to fields labels. 

• Consider placing labels next to each field.  

• Consider a different layout for the demographic form.  

• Consider alterative layouts and interaction patterns for race and ethnicity screens.  

• Consider enabling a feature that asks users to confirm the accuracy of their data input 
when the record is created or edited. 
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§ 170.315(a)(6) Problem List 
 
Task performance for the subtasks access a problem and add a problem was above the 95% success 

criterion. Task performance for the subtasks change a problem and review current and previous problems 

fell below the 95% success criterion. Opportunities to improve the effectiveness and efficiency were 

identified and are described below. 

 
Areas for improvement related to effectiveness and efficiency were identified related to adding and 
changing problems: 

• Consider supporting the expected interaction behaviors of common user interface 
controls.  

• Consider using more familiar terminology for problem categorization. 

• Consider using consistent terminology for specifying the meaning of problem list date 
labels.  

• Keep all information about each problem in one location to decrease user workload. 
 
§ 170.315(a)(7) Medication List  
 

Task performance for all medication list tasks was at or above the 95% success criterion. Opportunities to 
improve the effectiveness and efficiency were identified and are described below. 
 
Opportunities to improve effectiveness and efficiency were identified and include: 

• Consider adding a cue or link to the medication list in the prescribing area and a cue/link 
in the prescribing area in the medication list. 

• Consider designing similar sections of the EHR in the same manner. 

• Consider providing all information about the medications in one location.  

• Consider allowing outside prescriptions to display the outside provider’s name and other 
contact information.  

• Consider increased text spacing and the use of bold or other text features to distinguish 
certain text from other text shown when hovering and to facilitate targeting an option in 
the hover-state.  

 
§ 170.315(a)(8) Medication Allergy List  

Performance of the subtask reviewing current and previous medication allergies fell below the 95% 
success criterion. Performance for all other subtasks was at or above 95% success criterion. Opportunities 
to improve the effectiveness and efficiency were identified and are described below. 
 
Opportunities to improve effectiveness and efficiency were identified and include: 

• Consider deselecting allergy reaction strengths if another mutually exclusive strength is 
chosen or alert the user when they try and leave the allergy dialog that only one mutually 
exclusive strength should be chosen.  

• Consider using consistent and clear terminology to specify medication allergy date labels.  

• Consider providing all information about allergy records one location.  

• Consider allowing an “other” category with an associated free text field for a medication 
allergy reaction, but only if the system can do a check to verify that the reaction is not 
already an option as discrete data. If the option is listed, it should be converted to discreet 
data. 
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• Consider relabeling the menu options to be clearly delineated and not so similar in name. 
Possibly consider combining the information in the two menu items into one menu item.  

• Consider increased text spacing and the use of bold or other text features to distinguish 
certain text from other text shown when hovering and to facilitate targeting an option in 
the hover-state.  

 
§ 170.315(a)(9) Clinical Decision Support – Clinical 
 
Performance for the following were at or above the 95% success criterion: 

• Acting upon clinical decision support alerts for combo vitals/medications. 

• Accessing the linked referential CDS after first exposure. 

• Accessing source attributes for CDS alert content. 

• Accessing source attributes for drug-drug and drug-allergy alerts after initial exposure.  

• Accessing source attributes for linked referential CDS content after initial exposure.  

 
Performance for the following were below the 95% success criterion: 

• Acting upon clinical decision support alerts based on demographics, problems, vitals, lab 

tests, medication allergy and medications. 

• Accessing the linked referential CDS on first exposure. 

 

Opportunities to improve the effectiveness and efficiency were identified and are described below. 

However, alert fatigue remains an industry-wide risk concern and must be balanced with the amount of 

the information that is displayed.  

 

The McKesson team is well aware of the industry’s known issue with alert fatigue. The team currently 
addresses alert fatigue by allowing sites to configure the CDS that is presented to users. There are alerts 
that cannot be ignored because of patient safety. The team has calibrated the system so as to provide 
safeguards related to these critical alerts. In addition, the McKesson team would like to call for and be 
involved with the development and sharing of industry best practices, guidelines, templates regarding 
safety-enhanced design that impacts patient safety associated with alerts and alert fatigue.   
 
Minimal training and familiarity will aid end users to be able to locate and launch the linked referential 
CDS and Source Attribute features.  
 
Areas for improvement related to effectiveness and efficiency were also identified related to the visual 
layout of the content provided in the alerts and regarding the action buttons in the alerts: 

• Consider redesigning/relabeling the menu options to be clearly delineated to the users and 
be sure items located in each of the menu options fit the users’ mental model.  

• Ensure that jargon/acronyms/initials are used only if the user population is familiar with 
them. If users are not familiar with them, there needs to be a reference as to what they 
mean, or the full term should be used. 

• Consider presenting a temporal understanding of the regimen. 

• If a warning for an incomplete form is displayed, consider showing/highlighting the field 
that needs to be appropriately completed. 

• Ensure that similar types of interactions are consistent across the system. 

• If possible, consider using safety checks on non-discrete data. 
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• Review layouts for improved effectiveness and efficiency. 

• Consider giving cues to facilitate users’ understanding with what is actionable and/or be 
consistent with similar items ability to be actionable. 

• Ensure buttons are salient and appropriately located. 

• Ensure information entered by the user is automatically updated in other parts of the EHR 
so they user does not need to re-enter the same information. 

• Ensure alerting CDS’s saliency is appropriate and proportional to its level of severity. All 
highly serious or life-threatening alerts should be acknowledged. 

• Ensure icons clearly differ from each other. 

• Consider enabling a feature that shows (with text or highlighting) the names and classes 
of medications/orders that will trigger an alert for a given patient, before the 
medication/order is prescribed.  

• Consider enabling a feature that triggers an alert for an overdose as soon as the overdose 
has been entered. 

• Consider increased text spacing and the use of bold or other text features to distinguish 
certain text from other text shown when hovering. 

 

§ 170.315(a)(9) Clinical Decision Support – Configuration 
 

Performance was at or above 95% success criterion for the two CDS configuration tasks. No critical or use 

errors were identified or observed as part of this scenario. Opportunities to improve the effectiveness and 

efficiency were identified and are described below. 

 

AREAS FOR IMPROVEMENT 

 

An area for improvement related to effectiveness and efficiency includes: 

• Consider linking the second primary of a diagnosis during the addition of a main problem 

to a chart template. 

 
§ 170.315(a)(14) Implantable Devices List 

Task performance for some subtasks fell below the 95% success criterion. Task performance for 
other subtasks was at or above the 95% success criterion. Errors associated with accessing, adding 
and changing a new device are described above. Opportunities to improve the effectiveness and 
efficiency were identified and are described below. 
 
Areas for improvement associated with implanted devices include: 

• Consider allowing implantable devices to be added through Add or a similar type option.  

• Consider reviewing the number and order of the menu options. 

• Only use jargon/acronyms/initials if the user population is familiar with them. If users are 
not familiar with them, there needs to be a reference to their meaning or the full term 
should be used. 

• Consider using gray example text in the UDI field to cue users that an alphanumeric 
belongs in that field. 

• Review the location of the Lookup button. 

• Consider making the Lookup field grayed out until the UDI filed is filled. Once the UDI 
field is filled, then make the Lookup button active. There needs to be a clear distinction 
between an inactive and active button for this type of interaction, otherwise make the 
button more salient (e.g., highlight it) after the UDI is entered. 



 
 

1 Post Street 
San Francisco, CA  94104 19 

 

• Consider having the Save button on the popup, but inactivated until the Lookup button is 
pressed. This cues the users something else needs to be completed before Save can be 
selected. 

• Consider the use of white space between some of the inputs to avoid clutter and decrease 
erroneous entered fields. 

• Consider displaying another date picker if an implanted device is specified as 
inactive/removed. 

• Consider adding descriptors to the date picker label. 

• Consider specifying what fields are required. 

• Consider providing an initial cue that the implantable device rows are clickable before a 
user’s cursor moves over one on the Implanted Devices dialog.  

 
§ 170.315(b)(2) Clinical Information Reconciliation 
 
Performance of all reconciliation tasks was below the 95% success criterion. Opportunities to improve the 
effectiveness and efficiency were identified and are described below. 
 
Areas for improvement related to effectiveness and efficiency include: 

• Consider keeping all information about each allergy in one location.  

• Consider providing a cue on the patient’s chart near the appropriate area (Medication 
Allergies, Medications, and/or Problems) that there is an awaiting a reconciliation. 

• Consider automatically presenting any information that will be compared in the 
reconciliation. 

• Consider reviewing the layouts for items that are the same, items that are similar, and 
missing items from the EHR so that it is clear what should or should not be brought into 
the patient’s chart and what has or has not been brought into the patient’s chart.  

• Consider changing the ability to show an un-named allergy with reactions (this is a 
possible software bug) 

• Verify the user wants to remove a medication allergy, an uncommon task. 

• Consider allowing an “other” category with an associated free text field for a medication 
allergy reaction, but only if the system can do a check to verify that the reaction is not 
already an option as discrete data. If the option is listed, it should be converted to discreet 
data. 

• Ensure buttons are salient, appropriately located and labeled, and consistent across similar 
areas of the EHR. 

• Consider layouts that help the user flow through and complete the tasks. 

• Consider using warnings so that users are alerted before they lose their work (e.g., Your 
changes will not be saved unless you choose Save). Also consider using warnings to 
complete the reconciliation so that others don’t duplicate their work and patient records 
are accurate.  

• Consider disabling the ability to have duplicates of the outside items added to the patient’s 
chart. 

• Consider relabeling the menu options to be clearly delineated and not so similar in name. 
Consider combining the information in the two menu items into one menu item.  

• Consider changing the state of the item from the outside source on the external 
medication side of the reconciliation page if it has been brought into the EHR. 

• Consider allowing outside prescriptions to display the outside provider’s name and other 
contact information.  

• Consider reviewing the menu items and their associated labels for their ability to help 
users navigate to the correct locations. 
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• Provide clear feedback about created attachments so users know they have been created 
and can find them when needed. 

• Consider increased text spacing and the use of bold or other text features to distinguish 
certain text from other text shown when hovering and to facilitate targeting an option in a 
fly-out menu. 

 
 
§ 170.315(b)(3) Electronic Prescribing  
 
Performance on some of the electronic prescription tasks was below the 95% success rate criterion. 
Opportunities to improve the effectiveness and efficiency were identified and are described below. 
 
Areas for improvement related to effectiveness and efficiency include: 
 

• Consider enabling pharmacy approvals/rejections directly from the patient’s chart where 
the medication is listed, in addition to providing this functionality in the eRx screens.  

• Consider adding a salient cue and/or software capability to open the electronic prescribe 
messaging area of the software directly from a patient’s chart. 

• Consider increased text spacing and the use of bold or other text features to distinguish 
certain text from other text shown when hovering on a medication or Rx communication 
item 

• Consider adding a confirmation dialog on the screen after a cancelation or approval / 
denial has been sent.  

• Consider adding a salient cue to encourage users to review the Rx History of a patient if 
the Rx History has not been viewed or seen.  

 
NISTIR 7804-1 Identification of Information Critical Risk Tasks 
Performance of one patient identification task fell below the 95% success criterion for selecting the correct 

patient. Opportunities to improve the effectiveness are described below. 

 
The McKesson team is well aware of the industry’s known issue with patient identification. The team 
currently addresses patient identification by consistently displaying information critical to patient 
identification in a reserved area on the patient banner. The information is displayed in the same location 
regardless of scrolling or other navigational mechanisms to move within the screen/window. Critical 
information for patient identification includes: 

• The patient’s name is shown first with the last (family) name, followed by a comma and then first 
(given) name, middle name, and modifier e.g., Holden, Randolph William, III. 

• The Medical Record number provided in the patient banner. 

• The date of birth is shown using the following format e.g., DOB 01/01/1975. 
 

In addition, the McKesson team would like to call for and be involved with the development and sharing 
of industry best practices, guidelines, and templates regarding safety-enhanced design that impact patient 
identification.  

2 Introduction 
The EHRUT tested for this study was McKesson iKnowMed EHR v6.8, an Ambulatory EHR. iKnowMed  

EHR v6.8 was designed to present medical information to healthcare providers in ambulatory settings and 

configuration information to configuration specialists in ambulatory settings; the EHRUT consists of 

McKesson Professional Clinical Module, the Administration Module, and the CDS Subscription Manager 
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and aims at supporting clinical care and documentation. 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 the number of tasks successfully completed within the allotted time without 

assistance, time to complete the tasks, number and types of errors, path deviations, participant’s 

verbalizations, and participant’s satisfaction ratings of the system were captured during the usability 

testing.  

3 Method 

 Participants  
 

A total of 50 participants were tested on the EHRUT. Participants in the test were clinical personnel (N=32), 

patient schedulers (N=8) and configuration specialists (N=10).  Less than 15 participants were tested due 

to the fact that the population of users who perform these tasks is less than 15 (see next paragraph). 

 

All participants (clinical, schedulers, and configuration) were recruited with help from the McKesson 

iKnowMed team. Clinical and scheduler participants were recruited from customer sites. Clinical 

participants had no direct connection to the development of or organization producing the EHRUT. Clinical 

participants were not from the McKesson iKnowmed team. Customer sites using iKnowMed EHR were 

offered per-participant compensation. Customer sites determined if the compensation was paid to an 

institution common fund (e.g., hospital foundation), to the practice, to individual participants or if no 

compensation would be provided. The compensation amount was $150 per clinical participant and $75 per 

scheduler. Configuration specialists were employees of McKesson. For this product there are six (6) 

employees whose role it is to perform this type of configuration.  One (1) of the six (6) employees was 

involved with helping the usability test team with test preparation and was not include as a study 

participant.  Each of the other five (5) configuration participants were included in the test. Five participants 

were from the software team and do not currently perform this type of configuration. Each of these five 

participants have the education and background to potentially move into a role where this type of 

configuration is done.  None of the configuration specialist participants were involved with the design or 

development of this part of the system. No customers perform this type of configuration.  Instead customers 

submit a request for these specific configuration changes.   Configuration testing participants were not 

compensated.  

 

For the test purposes, end-user characteristics were identified and translated into a recruiting screener used 

to solicit potential participants; an example of a screener is provided in the Appendix: Participant Screening 

Criteria. Recruited participants had a mix of backgrounds and demographic characteristics conforming to 

the recruitment screener. The following is a table (Table 2. Participant Demographics) 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. 
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Table 2. Participant Demographics 
 

ID Gender 
Age 

(years) 
Education Role 

Professional 

Experience 

(months) 

Computer 

Experience 

(months) 

Product 

Experience 

(months) 

Assistive 

Technology 

Needs? 

N01 Female 40-49 
Bachelor's 
degree 

RN 264 360 72 No 

N02 Female 30-39 
Bachelor's 
degree 

RN 120 300 48 No 

N03 Female 40-49 
Associate 
degree 

RN 312 312 36 No 

N04 Female 40-49 
Bachelor's 
degree 

RN 84 360 30 No 

N05 Female 50-59 
Bachelor's 
degree 

RN 336 336 120 No 

N06 Female 30-39 
Bachelor's 
degree 

RN 120 300 96 No 

N07 Female 30-39 
Bachelor's 
degree 

RN 120 240 60 No 

N08 Female 30-39 
Bachelor's 
degree 

RN 84 240 54 No 

N09 Female 50-59 
Bachelor's 
degree 

RN 174 240 36 No 

N10 Female 30-39 
Master's 
degree 

NP 180 240 108 No 

P01 Female 30-39 
Master's 
degree 

PA 72 180 6 No 

P02 Male 30-39 
Doctorate 
degree 

MD 72 360 3 No 

P03 Male 60-69 
Doctorate 
degree 

MD 420 240 96 No 

P04 Female 30-39 
Doctorate 
degree 

MD 12 240 12 No 

P05 Female 40-49 
Master's 
degree 

NP 204 240 120 No 

P06 Male 50-59 
Doctorate 
degree 

MD 312 180 72 No 

P07 Male 70-79 
Doctorate 
degree 

MD 480 396 120 Yes 

P08 Female 30-39 
Doctorate 
degree 

MD 84 240 2.52 No 

P09 Female 30-39 
Master's 
degree 

PA 60 300 36 No 

P10 Male 40-49 
Doctorate 
degree 

MD 180 300 144 No 

P11 Female 30-39 
Master's 
degree 

NP 192 300 36 No 

P12 Female 40-49 
Doctorate 
degree 

MD 120 180 120 No 

P13 Female 30-39 
Master's 
degree 

NP 108 300 132 No 

P14 Female 30-39 
Master's 
degree 

NP 108 300 108 No 

P15 Female 30-39 
Master's 
degree 

NP 84 240 12 No 

P16 Female 40-49 
Master's 
degree 

NP 204 180 72 No 
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ID Gender 
Age 

(years) 
Education Role 

Professional 

Experience 

(months) 

Computer 

Experience 

(months) 

Product 

Experience 

(months) 

Assistive 

Technology 

Needs? 

P17 Female 60-69 
Master's 
degree 

NP 456 444 144 No 

P18 Female 20-29 
Master's 
degree 

PA 6 240 6 No 

P19 Female 30-39 
Master's 
degree 

PA 48 240 3 No 

P20 Female 50-59 
Master's 
degree 

NP 348 360 72 No 

P21 Female 30-39 
Master's 
degree 

PA 108 120 84 No 

P22 Female 30-39 
Doctorate 
degree 

NP 36 84 8 No 

S01 Female 40-49 

High school 
graduate, 
diploma or 
equivalent 

Scheduler 150 300 72 No 

S02 Female 40-49 

High school 
graduate, 
diploma or 
equivalent 

Scheduler 240 240 120 No 

S03 Female 40-49 
Trade/techn
ical/vocation
al training 

Scheduler 300 180 24 No 

S04 Female 30-39 Some college Scheduler 12 180 12 No 

S05 Female 30-39 Some college Scheduler 120 120 21 No 

S06 Female 20-29 
Associate 
degree 

Scheduler 6 240 6 No 

S07 Female 30-39 

High school 
graduate, 
diploma or 
equivalent 

Scheduler 36 120 36 No 

S08 Female 40-49 
Trade/techn
ical/vocation
al training 

Scheduler 240 264 96 No 

C01 Female 40-49 Bachelor’s 

degree 

Configurat

ion 

Analyst 

156 210 120 No 

C02 Female 30-39 Bachelor’s 

degree 

Clinical 

Informatic

s Analyst 

120 270 54 No 

C03 Female 40-49 Bachelor’s 

degree 

Clinical 

Informatic

s Analyst 2 

240 336 144 No 

C04 Female 30-39 Bachelor’s 

degree 

Clinical 

Informatic

s Manager 

132 174 132 No 
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ID Gender 
Age 

(years) 
Education Role 

Professional 

Experience 

(months) 

Computer 

Experience 

(months) 

Product 

Experience 

(months) 

Assistive 

Technology 

Needs? 

C05 Female 40-49 Bachelor’s 

degree 

Clinical 

Informatic

s Analytics 

and 

Registered 

Nurse 

84 288 150 No 

C06 Male 50-50 Bachelor’s 

degree 

App 

Software 

Manager 

360 360 240 No 

C07 Female 50-59 Master’s 

degree 

Software 

developer 

60 360 216 No 

C08 Female 50-59 Master’s 

degree 

Product 

manager 

300 360 36  No 

C09 Male 40-49 Master’s 

degree 

Clinical 

Info 

Analyst 

168 300 12 No 

C10 Female 50-59 Bachelor’s 

degree 

Product 

Manager 

12 300 240 No 

 
 
Fifty three participants, matching the demographics in the section on Participants, were recruited and 50 

participated in the usability test. Three (3) participants failed to show for the study. 

 

Participants were scheduled for 60-minute sessions (clinical and schedulers) or 30-minute sessions 

(configuration). Time was scheduled in between each session for debrief by the administrator and data 

logger, and to reset systems to proper test conditions. A spread sheet was used to keep track of the 

participant schedule, and included each participant’s demographic characteristics as collected during the 

session or through an online survey.  

 

 Study Design 
Overall, the objective of this test was to uncover areas where the application performed well – that is, 

effectively, efficiently, and with satisfaction – and areas where the application failed to meet the needs of 

the participants. The data from this test may serve as a baseline for future tests with an updated version of 

the same EHR and/or comparison with other EHRs provided the same tasks are used. In short, this testing 

serves as both a means to record or benchmark current usability, but also to identify areas where 

improvements must be made. 

 

During the usability test, participants interacted with one EHR. Each participant used the system over 

WebEx in his/her location, and was provided with instructions regarding the protocol. All participants 

received 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 without assistance. 

• Time to complete the tasks. 

• Number and types of errors. 
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• Path deviations. 

• Participant’s verbalizations (comments). 

• Participant’s satisfaction ratings of the system. 
 

Additional information about the various measures can be found in Section 3.10 on Usability Metrics. 

 

 Tasks 
Tasks were designed based on the 2015 Edition Health IT Certification criteria and were based on the 

criticality of function and frequency of use. As part of the task construction, tasks were informed by 

McKesson’ risk management program and by NISTIR 7804-1. Tasks were constructed that would be 

realistic and representative of the kinds of activities a user might do with this EHR. As part of the task 

construction, tasks were prioritized in accordance with the risk associated with use errors. NISTIR 7804; 

Form for Expert Review Items 1A through 1H was used to create and prioritize tasks based on design 

areas related to known use errors. Tasks with an “*” in the list below were identified to be highest priority 

related to risks based on this exercise. 

 

1. Order and change medications (CPOE) * 
2. Order and change labs (CPOE) * 
3. Order and change diagnostic imaging (CPOE) * 
4. Review and act on Clinical Drug-Drug and Drug-Allergy Alerts * 
5. Configure Drug-Drug and Drug-Allergy settings 
6. Add and edit patient demographics 
7. Add, change and review problems 
8. Add, change and review medications * 
9. Add, change and review medication allergies * 
10. Access CDS linked referential decision support, access source attributes for alerts. * 
11. Add, edit, and remove implantable device data. Access and obtain detailed information about 

devices 
12. Configure CDS recommendations and alerts 
13. Access and reconcile medications, allergies, and problems * 
14. Work with Electronic Prescribe: order a prescription, cancel a prescription, refill prescription, 

change prescription, review medication history, and review fill status * 
 

 Study Procedure 
Upon arrival, participants were greeted; their identity was verified and matched with a name on the 

participant schedule. Participants were then assigned a participant ID. Each participant reviewed and 

signed an informed consent and release form (See Appendix: Volunteer, Non-Disclosure, and Video 

Informed Consent). Participants agreed to the consent form verbally over WebEx. 

 

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

and the data logger. The usability testing staff conducting the test were experienced usability practitioners 

with each having over fifteen years in the field, all of whom hold advanced degrees in Human Factors / 

Experimental Psychology or Human Factors Engineering. 

 

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 
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comments. A second person served as the data logger and took notes on task success, path deviations, 

number and type of errors, task times and comments. 

 

Participants were instructed to perform the tasks: 

 

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

• Without assistance, administrators were allowed to give immaterial guidance and clarification on 

tasks, but not instructions on use. 

• Without using a think aloud technique. 

 

For each task, the participants were given a written copy of the task. Task timing began once the 

administrator finished reading the question. The task time stopped once the participant indicated they had 

completed the task. Scoring is discussed below in Section 3.10 Usability Metrics. An end of task rating was 

administered for each scenario. 

 

At the end of the session, the administrator gave the participant the post-test questionnaire (e.g., the System 

Usability Scale, see Appendix: System Usability Satisfaction Questionnaire), compensated him or her for 

their time, if appropriate, and thanked each individual for their participation. 

 

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

and post-test questionnaire were recorded into a spreadsheet. 

 

Participants were thanked for their time and compensated, if appropriate. Participants signed a receipt and 

acknowledgment form (see Appendix: Participant Invoice Form) indicating that they had received the 

compensation, if appropriate. 

 Test Location 
Configuration sessions conducted April 06 – 13, 2017 and January 05-08, 2018. Configuration sessions 

were conducted remotely. For these sessions, the moderator was at his or her personal office, the data 

logger (when applicable) documented the data from his or her personal office, and each participant was at 

his/her location. 

 

Clinical and Scheduler sessions were conducted November 13 – December 8, 2017 and were also remote 

sessions. For these remote testing sessions, the moderator was at her personal office, the data logger 

documented the data from her personal office, and each participant was at his/her location. 

 Test Environment 
The EHRUT would typically be used in an ambulatory setting. Usability testing was conducted using a 

remote testing procedure.  

 

For the remote testing sessions, system data was not collected from participants. The participants used 

keyboard and mouse when interacting with the EHRUT. 

 

The remote sessions were conducted via WebEx. Participants were instructed to call into an audio 

conference and login to a WebEx meeting. Control of the moderator’s computer was passed to the 
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participant and sessions were moderated using the materials and methods as would be used in face-to-face 

sessions. All sessions were audio and video recorded. 

 

For all of the clinical and scheduler sessions, the study was run from a Lenovo ThinkPad X1 Carbon; screen 

resolution for the study was set at 1920 x 1080; participants used their own machines with various screen 

sizes. Screen size for the X1 Carbon was 14", the OS was Windows 10. All participants interacted using a 

keyboard and a mouse when interacting with the application. 

 

Five of the ten configuration sessions were run from a 14” Lenovo ThinkPad T450; screen resolution for the 

study was set at 1600 x 900. Moderator’s OS was Windows 10. Five of the ten configuration sessions were 

conducted from a 14” Lenovo ThinkPad X1 Carbon with resolution set to 1600 x 900 and running Windows 

10 OS. Configuration participants used their own computers which had various display sizes, resolutions, 

and operating systems. All participants interacted with the software using their keyboard and mouse. 

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

 

1. Volunteer, Non-Disclosure Agreement (NDA) and Informed Consent Form 

2. Moderator Guides 

3. Task Data Sheets 

4. End of Task Rating Scale Questionnaire 

5. System Usability Scale Questionnaire 

6. Incentive receipt form (for clinical and schedulers only) 

 

Examples of these documents can be found in the Appendices. The Moderator’s Guide was written in 

order to be able to efficiently capture required data. 

 

The participant’s interaction with EHRUT was captured and recorded digitally using WebEx Recording. 

 Participant Instructions – Clinical and Schedulers 
The administrator read the following instructions aloud to each clinical participant (also see the full 

moderator’s guide in Appendix: Moderator’s Guide for Clinical and Scheduler sessions). 

 

Thank you for participating in this study. Our session today will last 60 minutes. 
During that time, you will be performing tasks with McKesson’s iKnowMed EHR v6.8  
in order to evaluate the extent to which the application is effective/not effective and 
efficient/not efficient in terms of Meaningful Use certification criteria.  
  
 
Because this is for Meaningful Use, there are some background questions we 
need to ask.  

• Gender  

• Age  

• Education (highest degree)  

• Occupation/Role  

• Professional Experience   

• Computer Experience   
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• EHR Pro Product Experience   

• Assistive Technology Needs (yes-what, no) 

 
The first thing I would like to do is show you this consent form to participate.  
Do you have any questions? 
I am going to start the recording now. 
 
We are recording the audio and screenshots of our session today. All of the 
information you provide will be kept confidential and your name will not be 
associated with your comments at any time. 
 
OK, so I will have it on the record that you provided consent to be in this session, 
is that correct?  
 
This is what you agreed to on the consent form – I show it here so other team 
members that might go back and view this recording are under the same 
expectations.  
 

 
 
I am going to read this introduction to you because I want to be sure that I don’t 
miss anything. 
 
We did not have any involvement in this software’s creation. We are from an 
independent consulting company. This is a great chance for you to give the 
McKesson team feedback about the application we are going to look at today, so 
please be honest with your opinions. 
 
I will ask you to complete a few activities using this system and answer some 
questions. We are interested in learning how easy or how difficult this system is 
to use, what in it would be useful to you, and how we could improve it. Some 
activities might seem simple to you. Other activities might seem difficult. And 
there will be some activities that you will not able to complete. I am telling you 
this because I want you to remember that we are not testing you. You are 
helping us test the application.  
   
You will be asked to complete these activities on your own trying to do them as 
quickly as possible with the fewest possible deviations from what I ask you to 
do. Do not do anything more than asked. When you are doing these activities, I 
am not going to interact or talk to you while you are completing the activity. 
The data logger and I will be taking notes about what you are doing.   
 
Because I am not going to be talking with you while you do the activities, I want 
you to make it clear to me when you are done with an activity by saying "I'm 
done."  There are a number of reasons you might be done. 
(1) Done because you completed the activity. You know you completed it. So you 
say I’m Done. 
(2) Done because you have tried, you know you have not completed the activity, 
and you are not going to try anything else. So you say I’m Done. 
(3) Done because you feel like if you asked a question you could finish the 
activity. The system you are using may be setup different from what you use in 
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your practice. So you might say I have a such and such button on my system. I 
don’t see it on here. And I will tell you the next step and we will go from there. 
 
Do you have any questions or concerns before we begin? 
 
During the session, I will be reading a scenario to you. Any information you 
need to complete your work is on the slide, we call it a task sheet. Let me show it 
to you now. You can click on it anytime to see what is needed. Or you can also 
ask me to repeat the task.  
To return to the application, click on this icon (Internet Explorer).  
 
After each task, you will rate how easy or difficult it was to perform. You will 
find that under this icon. 
 
Ok, I will pass you control of the mouse and keyboard. You can click that you 
will take control.  
 

Following the procedural instructions, the administrator read the task and the following instructions: 

 

Do you have any questions about what I am asking you to do? 

Remember to tell us when you are done. Go ahead and start.  

 
Participants were given various numbers of tasks to complete. Tasks are listed in the moderator’s guide 

in Appendix: Moderator’s Guide for Clinical and Scheduler sessions. Participants could refer to a Task 

sheet to complete their tasks. The task sheets are listed in Appendix: Data Sheets for Clinical and 

Scheduler Participants. 

 

 Participant Instructions – Configuration   
The administrator read the following instructions aloud to each configuration participant (also see the 

full moderator’s guide in Appendix: Moderator’s Guide for Configuration Test). 

 

Thank you for participating in this study. Our session today will last 30 
minutes. Just so we are all on the same page, we have you here today to help us 
evaluate the usability of the McKesson’s iKnowMed EHR v6.8 configuration tool 
in order to evaluate the extent to which the application is effective/not effective 
and efficient/not efficient in terms of Meaningful Use certification criteria.  
 
Because this is for Meaningful Use, there are some background questions we 
need to ask.  

• Gender  

• Age  

• Education (highest degree)  

• Occupation/Role  

• Professional Experience   

• Computer Experience   

• EHR Pro Product Experience   

• Assistive Technology Needs (yes-what, no) 
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The first thing I would like to do is show you this consent form to participate.  
Do you have any questions? 
I am going to start the recording now. 
 
We are recording the audio and screenshots of our session today. All of the 
information you provide will be kept confidential and your name will not be 
associated with your comments at any time. 
 
OK, so I will have it on the record that you provided consent to be in this session, 
is that correct?  
 
This is what you agreed to on the consent form – I show it here so other team 
members that might go back and view this recording are under the same 
expectations.  
 
 
 
I am going to read this introduction to you because I want to be sure that I don’t 
miss anything. 
 
We did not have any involvement in this software’s creation. We are from an 
independent consulting company. This is a great chance for you to give the 
McKesson team feedback about the application we are going to look at today, so 
please be honest with your opinions. 
 
I will ask you to complete a few activities using this system and answer some 
questions. We are interested in learning how easy or how difficult this system is 
to use, what in it would be useful to you, and how we could improve it. Some 
activities might seem simple to you. Other activities might seem difficult. And 
there will be some activities that you will not able to complete. I am telling you 
this because I want you to remember that we are not testing you. You are 
helping us test the application.  
  
You will be asked to complete these activities on your own trying to do them as 
quickly as possible with the fewest possible deviations from what I ask you to 
do. Do not do anything more than asked. When you are doing these activities, I 
am not going to interact or talk to you while you are completing the activity. 
The data logger and I will be taking notes about what you are doing.  
 
Because I am not going to be talking with you while you do the activities, I want 
you to make it clear to me when you are done with an activity by saying "I'm 
done."  There are a number of reasons you might be done. 
(1) Done because you completed the activity. You know you completed it. So you 
say I’m Done. 
(2) Done because you have tried, you know you have not completed the activity, 
and you are not going to try anything else. So you say I’m Done. 
(3) Done because you feel like if you asked a question you could finish the 
activity. The system you are using may be setup different from what you use in 
your practice. So you might say I have a such and such button on my system. I 
don’t see it on here. And I will tell you the next step and we will go from there. 
 
Do you have any questions or concerns before we begin? 
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During the session, I will be reading a scenario to you. Any information you 
need to complete your work is on the slide, we call it a task sheet. Let me show it 
to you now. You can click on it anytime to see what is needed. Or you can also 
ask me to repeat the task.  
To return to the application, click on this icon.  
 
After each task, you will rate how easy or difficult it was to perform. You will 
find that under this icon. 
 
Ok, I will pass you control of the mouse and keyboard. You can click that you 
will take control.  
 
Do you have any questions about what I am asking you to do? 

Remember to tell us when you are done. Go ahead and start.  

 
Participants were given various tasks to complete. Tasks are listed in the moderator’s guide in Appendix: 

Moderator’s Guide for Configuration Test. Participants could ask the moderator to repeat the task 

instructions at any time. 

 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:  

 

• Effectiveness (safety-enhanced design) of McKesson’s iKnowMed EHR v6.8  by measuring 

participant success rates (pass, fail) and usage errors, including: 

o Identification and explanation of the root cause of any potential patient safety risks 

resulting from usage errors in usability task performance. 

o Identification of potential mitigations for identified usage errors in usability task 

performance.  

• Efficiency of McKesson’s iKnowMed EHR v6.8 by measuring participant task time and task click 

path notes, including suggestion of potential solutions for identified inefficiencies observed in 

usability task performance. 

• Satisfaction with McKesson’s iKnowMed EHR v6.8  by administering the System Usability Scale 

(SUS). 

 Data Scoring 
The following table (see Table 3. Details of how observed data were scored.) describes how tasks were 

scored, errors evaluated, and how the time data were analyzed. 

   

Table 3. Details of how observed data were scored. 

 
Measures  Rationale and Scoring 

 

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. 
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Table 3. Details of how observed data were scored. 

 
Measures  Rationale and Scoring 

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. 

 

The standard deviation for each percent success was a required calculation by the 

ONC. It is not appropriate to calculate a mean or standard deviation for a 

percentage in the way we are reporting task success. The ONC, through the 

Authorized Testing and Certifying Body (ATCB), specified to enter a “0” (zero) for 

task success in the standard deviation cells of the CHPL (Certified Health IT 

Product List) spreadsheet. Note, a zero standard deviation typically represents a 

possible but unlikely standard deviation value. Zeroes were entered into these 

spreadsheet cells to represent no value.  

 

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, was recorded.  

 

If the defined threshold time for inactivity (30 seconds) passed, the moderator 

would stop the participant. 

Effectiveness: 

 

Task Failures 

If the participant abandoned the task, did not reach the correct answer or 

performed it incorrectly, received assistance from the moderator associated with 

completing the task directly related to the certification criteria or reached the end of 

the allotted time before successful completion, the task was counted as “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.
  

 

The standard deviation for each percent failure was a required calculation by the 

ONC. It is not appropriate to calculate a mean or standard deviation for a 

percentage in the way we are reporting task failure. The ONC, through the 

Authorized Testing and Certifying Body (ATCB), specified to enter a “0” (zero) for 

task errors/failure in the standard deviation cells of the CHPL (Certified Health IT 

Product List) spreadsheet. However, a zero standard deviation represents a 

possible but unlikely standard deviation value. Zeroes were entered into these 

spreadsheet cells to represent no value. 

 

On a qualitative level, an enumeration of errors and error types was collected. 
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Table 3. Details of how observed data were scored. 

 
Measures  Rationale and Scoring 

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. Optimal paths (i.e., procedural steps) were 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) were also calculated. 

Satisfaction: 

 

Task Rating 

Participant’s subjective impression of the ease-of-use of the application was 

measured by administering both a 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. 

 

To measure participants’ confidence in and likeability of McKesson’s iKnowMed 

EHR overall, the testing team administered the System Usability Scale (SUS) 

post-test questionnaire. Questions included, “I think I would like to use this s 

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 the Appendix.  

4 Results Overview 
 
Each prioritized area of study for the EHRUT is presented in the following sections. The sections below 
provide the details of the MU3 requirement and how that requirement was studied with participants in 
the EHRUT.  

5 Results §170.315(a)(1) Computerized Provider Order Entry 
Results - Medications 

 Task Mapping 
Table 4 maps the Computerized Provider Order Entry (CPOE) – Medications criteria to usability test tasks 
to aid verification that the report will contain all required test scenarios for this EHR capability submitted 
for testing. Green font is used within the certification criteria and within the steps for successful task 
completion to aid verification that the usability test tasks address the details of the specified criteria. 
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Table 4. CPOE – Medications criteria mapped to usability test tasks. 
§ 170.315(a)(1) Computerized Provider Order Entry – Medications 
(i) Enable a user to record, change, and access medication orders.  
(ii) Optional. Include a “reason for order” field. 
To successfully complete the clinical task, participants were required to complete each of the following subtasks. Only 
tasks related to § 170.315 (a)(1) CPOE – medications will be addressed in this section.  
 
Scenario 4.1: 

 Task F: Access CPOE medication orders 
Task G: Order a medication (Wellbutrin) 
Task I: Order a medication (Oxycodone) 
 

Scenario 4.2:  
Task N: Change a medication order (Wellbutrin) 
 

 

 Task Participants and Instruction 
Based on user characteristics, typical workflow, and tasks performed as part of their daily work, 
prescribers and nurses attempted this task. Prescriber and nurse data were combined based on the fact 
that neither the task nor the user characteristics differ based on these user roles. Participants were given 
the following instruction:  

 

Scenario 4.1 

Tasks F, G, I: Your next patient is a 55-year-old female with breast cancer complaining of migraine and 

depression. You decide to order the following (for nurses: on behalf of Dr. Seth Fillmore) Wellbutrin SR (generic: 

bupropion hcl) one 150mg tablet, taken orally once daily, quantity of 30. Order Oxycodone hcl, po solid, 5mg 

tablet, quantity of 30. 

 

Scenario 4.2 

Task N: Next, I’d like you to change the Wellbutrin order to 150 mg tablet twice daily, quantity 60. 

 

 Data Analysis and Reporting 
The results of the usability test were calculated according to the methods specified in the Usability Metrics 
section above. Prescribers and nurses performed the CPOE scenarios. Only the activities associated with 
the CPOE – Medications criteria are reported in this chapter.  
 
Fifteen participants attempted Scenario 4. The usability testing results for the EHRUT are detailed below 
(see Table 5). The table lists out the subtasks associated with CPOE – Medications. 
 
Table 5.  CPOE – Medications test results. 
 
               Measure  

 
 
 
 
Task 

N  Task 

Success  

 

Path  

Deviation  

 

Task Time 

(Seconds) 

Errors  Scenario 

Ratings  

(5=Easy) 
#  Percent (%) Deviations 

(Observed / 

Optimal)  

Mean 

(SD)  

 

Deviations 

(Observed / 

Optimal)  

Percent 

(%) ** 

Mean  

(SD)  

Scenario 4.1 Task F: 
Access Medication 
Orders 

15 100% 2/1 
318 
(94)* 

318/115 

0%** 

3.7 (0.6) 
Scenario 4.1 Task G: 
Order Wellbutrin 15  100% 8/6 0%** 
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               Measure  

 
 
 
 
Task 

N  Task 

Success  

 

Path  

Deviation  

 

Task Time 

(Seconds) 

Errors  Scenario 

Ratings  

(5=Easy) 
#  Percent (%) Deviations 

(Observed / 

Optimal)  

Mean 

(SD)  

 

Deviations 

(Observed / 

Optimal)  

Percent 

(%) ** 

Mean  

(SD)  

Scenario 4.1 Task I: 
Order Oxycodone 15 100% 9/7 0%** 

Scenario 4.2 Task N: 
Change the Wellbutrin 
order 

15 100% 9/9 
216 
(71)* 

216/61 0%** 

* Mean (SD) Task Time is the time to complete the entire scenario. Deviations Observed/Optimal is the time to complete the entire 
scenario. Scenario Ratings are Mean (SD) ease-of-use rating for the entire scenario. 
** Reporting the % Task Failures. 

 

 Discussion of the Findings 
The following sections discuss the results organized around an error analysis, test performance and error 
rates. The error analysis includes identification of use errors and user interface design issues as well as 
classification of severity based on the consequence of the error. Use errors and user interface design issues 
that resulted in subtask failures, that are known industry risk issues, and errors and issues related to 
aspects of the user interface that are configured per customer site are considered more severe compared 
to noncritical system usability issues related to efficiency. As such the discussion of more serious errors 
and issues is provided in the Error Analysis section and the associated mitigation strategy is provided in 
the Areas for Improvement section.  
 
Based on our definition of effectiveness metrics, performance, use errors and issues stemming from task 
failures are also discussed in the Effectiveness section as effectiveness was measured with task success 
and failure.  
 
Noncritical system usability issues related to efficiency are discussed in the Efficiency section. Associated 
recommendations are provided in the Areas for Improvement section.  
 
Satisfaction was assessed at the scenario level and at the system level. Both are discussed in the 
Satisfaction section. 
 

ERROR ANALYSIS 
 
No critical use errors were observed during the completion of accessing, ordering, and changing CPOE 
medications.  

 
EFFECTIVENESS 

  
Performance on all tasks (accessing, ordering, and changing medication orders) was at or above the 95% 
success criterion.  
 

EFFICIENCY 
 
Noncritical usability issues that did not result in use errors were identified and provide opportunities for 
improvement related to further efficiency of these features.  
 
The software enables access to order a new medication through multiple pathways. Two users in this 
testing chose an alternative pathway which led to a slightly longer task time and/or additional clicks 
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compared to the golden-path workflow. The root cause of the choice to go the alternative route is likely 
due to salience and/or labeling in the interface.  
 
 

SATISFACTION 
 

Satisfaction levels were rated at the system level and at a scenario level. Refer to Section 20 for the system 
level Satisfaction ratings. Participants rated Scenario 4, which included these CPOE medication tasks, on 
a 1 (very difficult) to 5 (very easy) scale. The mean satisfaction rating for Scenario 4 was 3.6 with a 
standard deviation of 0.7. 

  
MAJOR FINDINGS 

 
Performance on all CPOE medication tasks fell at or above the 95% success criterion. Opportunities to 
further improve the efficiency were identified and are described below. 
 

AREAS FOR IMPROVEMENT 
 
The McKesson team is well aware of the industry’s known issue with similar medication names. The 
McKesson team will continue the sharing of industry best practices and guidelines regarding safety-
enhanced design that impacts patient safety associated with medication names.   
 
An area for improvement related to effectiveness and efficiency is: 
 

• Consider adding additional menu choices to the alternative medication ordering path. 

6 Results: §170.315(a)(2) Computerized Provider Order Entry 
(CPOE) - Laboratory  

 Task Mapping  
Table 6 maps the Computerized Provider Order Entry (CPOE) – laboratory criteria to usability test tasks 
to aid verification that the report will contain all required test scenarios for this EHR capability submitted 
for testing. Green font is used within the certification criteria and within the steps for successful task 
completion to aid verification that the usability test tasks address the details of the specified criteria. 
 
Table 6. CPOE laboratory criteria mapped to usability test tasks. 
 

§ 170.315(a)(2) Computerized Provider Order Entry – Laboratory 
(i) Enable a user to record, change, and access lab orders.  
(ii) Optional. Include a “reason for order” field. 
To successfully complete the task, participants were required to complete each of the following subtasks. Only tasks 
related to § 170.315 (a)(2) CPOE – laboratory will be addressed in this section.   
 
Scenario 4.1: 

Task C: Access Lab orders  
Task E: Order a Lab (CBC) 
 

Scenario 4.2: 
Task M: Change a Lab (CBC) 
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 Task Participants and Instruction 
Based on user characteristics, typical workflow, and tasks performed as part of their daily work, 
physicians and nurses (on behalf of a physician) attempted this task.  Physician and nurse data were 
combined based on the fact that neither the task nor the user characteristics differ based on these user 
roles. 
 
Participants were not given instructions related to drug-drug or drug-allergy alerts.   

 Data Analysis and Reporting 
The results of the usability test were calculated according to the methods specified in the Usability Metrics 
section above. Prescribers and nurses performed the CPOE scenarios. Only the activities associated with 
the CPOE – laboratory criteria are reported in this chapter.  
 
Fifteen participants attempted the Diagnostic Lab tasks as part of Scenario 4. The usability testing results 
for the EHRUT are detailed below (see Table 7). The table lists out the subtasks associated with CPOE – 
Laboratory. 
 

Table 7. CPOE – laboratory test results. 
             Measure  

 
 
 
 
Task 

N  Task 

Success  

 

Path  

Deviation  

 

Task Time 

(Seconds) 

Errors  Scenario 

Ratings  

(5=Easy) 
#  Percent (%) Deviations 

(Observed / 

Optimal)  

Mean 

(SD)  

 

Deviations 

(Observed / 

Optimal)  

Percent 

(%) ** 

Mean  

(SD)  

Scenario 4.1 Task C: 
Access Lab orders  15 100% 4/3 

318 
(94)* 

318/115 

0%** 

3.7 (0.6) 
Scenario 4.1 Task E: 
Order a Lab (CBC) 15 100% 3/2 0%** 

Scenario 4.2 Task M: 
Change a Lab (CBC) 15 100% 5/4 

216 
(69)* 

216/61 0%** 

* Mean (SD) Task Time is the time to complete the entire scenario. Deviations Observed/Optimal is the time to complete the entire 
scenario. Scenario Ratings are Mean (SD) ease-of-use rating for the entire scenario. 
** Reporting the % Task Failures. 

 

 Discussion of the Findings 
The following sections discuss the results organized around an error analysis, test performance and error 
rates. The error analysis includes identification of use errors and user interface design issues as well as 
classification of severity based on the consequence of the error. Use errors and user interface design issues 
that resulted in subtask failures, that are known industry risk issues, and errors and issues related to 
aspects of the user interface that are configured per customer site are considered more severe compared 
to noncritical system usability issues related to efficiency. As such the discussion of more serious errors 
and issues is provided in the Error Analysis section and the associated mitigation strategy is provided in 
the Areas for Improvement section.  
 
Based on our definition of effectiveness metrics, performance, use errors and issues stemming from task 
failures are also discussed in the Effectiveness section as effectiveness was measured with task success 
and failure.  
 
Noncritical system usability issues related to efficiency are discussed in the Efficiency section. Associated 
recommendations are provided in the Areas for Improvement section.  
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Satisfaction was assessed at the scenario level and at the system level. Both are discussed in the 
Satisfaction section. 
 

ERROR ANALYSIS 
 
No critical use errors were identified or observed as part of accessing, ordering and changing laboratory 
test orders.  
 

EFFECTIVENESS 
  
Performance on each of the Laboratory tasks was at or above the 95% success criterion.  

 
EFFICIENCY 

 
Noncritical usability issues were identified for improvement related to the efficiency of this feature.  
 
One efficiency usability issue identified is that participants had to search the orders area to find the 
desired imaging order, resulting in some efficiency delays. The root cause of this is that the form is dense 
with several options.  
 
Another observed efficiency error was that some users spent extra clicks choosing the order time frame 
when by default, the time frame was set to the specified time frame in the task. The root causes of this are 
the labeling in the user interface, and the location of the order detail being separated from the order item.   
 
 

SATISFACTION 
 
Satisfaction levels were rated at the system level and at a scenario level. Refer to Section 20 for the system 
level Satisfaction ratings. Participants rated the scenario, which included these tasks, on a 1 (very difficult) 
to 5 (very easy) scale. The mean was 3.7 with a standard deviation of 0.6.   

 
MAJOR FINDINGS 

 
Performance of the CPOE Laboratory tasks fell at or above the 95% success criterion. Opportunities to 
further improve the efficiency were identified and are described below. 
 

AREAS FOR IMPROVEMENT 
 
The McKesson team currently addresses improved order efficiency by allowing sites to configure short 
lists. The team will continue to provide customers configuration assistance and share best practices with 
customers. 
 
Areas for improvement related to effectiveness and efficiency include: 
 

• Consider enhancements to the Order search function to help improve efficiency in finding 
the desired imaging item.  
 

• Consider showing the default timeframe next to the name of the laboratory order to help 
improve efficiency when choosing the timeframe.  
 

• Consider ways to make the Order form less dense / easier to scan, while also supporting 
the currently-enabled capability to customize the items on the Order form per practice.  
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7 Results: §170.315(a)(3) Computerized Provider Order Entry 
(CPOE) - Diagnostic Imaging      

 Task Mapping 
Table 8 maps the Computerized Provider Order Entry (CPOE) – Diagnostic Imaging criteria to usability 
test tasks to aid verification that the report will contain all required test scenarios for this EHR capability 
submitted for testing. Green font is used within the certification criteria and within the steps for 
successful task completion to aid verification that the usability test tasks address the details of the 
specified criteria. 
 
Table 8. CPOE – Diagnostic Imaging criteria mapped to usability test tasks. 
 

§ 170.315(a)(3) Computerized Provider Order Entry – Diagnostic Imaging 
(i) Enable a user to record, change, and access lab orders.  
(ii) Optional. Include a “reason for order” field. 
To successfully complete the task, participants were required to complete each of the following subtasks.  
 
Scenario 4.1: 

Task B: Access imaging orders  
Task D: Order diagnostic image (MRI) 
 

Scenario 4.2: 
Task L: Change a diagnostic imaging order (MRI) 
 

 Task Participants and Instruction 
Based on user characteristics, typical workflow, and tasks performed as part of their daily work, 
prescribers and nurses attempted this task. Prescriber and nurse data were combined based on the fact 
that neither the task nor the user characteristics differ based on these user roles. Participants were given 
the following instruction:  

 

Scenario 4.1: 

Tasks B & D: Your next patient is a 55-year-old female is complaining of migraine and depression. You decide to 

order the following (for nurses: on behalf of Dr. Seth Fillmore): MRI Brain with and without contrast prior to next 

visit.  

 

Scenario 4.2: 

Task L: Now I want you to edit the MRI order so that it is done within 1 month.  

 Data Analysis and Reporting 
The results of the usability test were calculated according to the methods specified in the Usability Metrics 
section above. Prescribers and nurses performed the CPOE scenarios. Only the activities associated with 
the CPOE Diagnostic Imaging criteria are reported in this chapter.  
 
Fifteen participants attempted the Diagnostic Imaging tasks in Scenario 4. The usability testing results for 
the EHRUT are detailed below (see Table 9). The table lists out the subtasks associated with CPOE – 
Diagnostic Imaging. 
 
Table 9. CPOE – Diagnostic Imaging test results.  
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Measure                  

 
 
 
 
Task 

N  Task 

Success  

 

Path  

Deviation  

 

Task Time 

(Seconds) 

Errors  Scenario 

Ratings  

(5=Easy) 
#  Percent (%) Deviations 

(Observed / 

Optimal)  

Mean 

(SD)  

 

Deviations 

(Observed / 

Optimal)  

Percent  

(%) ** 

Mean  

(SD)  

Scenario 4.1 Task B: 
Access Imaging 
orders 

15 100% 4/3 
318 
(94)* 

318/115 

0%** 

3.7* (0.6) 
Scenario 4.1 Task D: 
Order MRI 15 100% 3/3 0%** 

Scenario 4.2 Task L: 
Change MRI order 15 100% 7/6 

216 
(71)* 

216/61 0%** 

 
 

 Discussion of the Findings 
The following sections discuss the results organized around an error analysis, test performance and error 
rates. The error analysis includes identification of use errors and user interface design issues as well as 
classification of severity based on the consequence of the error. Use errors and user interface design issues 
that resulted in subtask failures, that are known industry risk issues, and errors and issues related to 
aspects of the user interface that are configured per customer site are considered more severe compared 
to noncritical system usability issues related to efficiency. As such the discussion of more serious errors 
and issues is provided in the Error Analysis section and the associated mitigation strategy is provided in 
the Areas for Improvement section.  
 
Based on our definition of effectiveness metrics, performance, use errors and issues stemming from task 
failures are also discussed in the Effectiveness section as effectiveness was measured with task success 
and failure.  
 
Noncritical system usability issues related to efficiency are discussed in the Efficiency section. Associated 
recommendations are provided in the Areas for Improvement section.  
 
Satisfaction was assessed at the scenario level and at the system level. Both are discussed in the 
Satisfaction section. 
 

ERROR ANALYSIS 
 
No critical use errors were observed during accessing, ordering, or changing the diagnostic imaging 
orders.  
 

EFFECTIVENESS 
 
Performance on accessing, ordering, and changing the diagnostic imaging was at or above the 95% 
success criterion.  

 
EFFICIENCY 

 
Noncritical system usability issues that did not result in use errors were identified and provide 
opportunities for improvement related to the efficiency of this feature.  
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One efficiency use error is that participants had to scan the orders screen to find the desired imaging 
order, resulting in some efficiency delays. Some users relied on a search function to find the desired order, 
resulting in additional efficiency delays. The root cause of this is that the search results can be lengthy 
with several matching options.  
 
Another observed efficiency error was that some users spent extra clicks choosing the order time frame 
when by default, the order time frame is set to the desired time frame in the task. The root causes of this 
are the labeling in the user interface, and the location of the order detail being separated from the order 
item.   
 

SATISFACTION 
 

Satisfaction levels were rated at the system level and at a scenario level. Refer to Section 20 for the system 
level Satisfaction ratings. Participants rated the scenario, which included these tasks, on a 1 (very difficult) 
to 5 (very easy) scale. The mean was 3.7 with a standard deviation of 0.7.  

 
MAJOR FINDINGS 

 
Performance was at or above the 95% success criterion for these tasks. Opportunities to further improve 
the effectiveness and efficiency were identified and are described below. 
 

AREAS FOR IMPROVEMENT 
 
Areas for improvement related to effectiveness and efficiency include: 
 

• Consider enhancements to the Order search function to help improve efficiency in finding 
the desired imaging item.  
 

• Consider showing the default timeframe next to the name of the laboratory order to help 
improve efficiency when choosing the timeframe.  
 

• Consider ways to make the Order form less dense / easier to scan, while also supporting 
the currently-enabled capability to customize the items on the Order form per practice.  

 

8 Results: §170 315(a)(4) Drug-Drug, Drug-Allergy Interaction 
Checks - Clinical 

 Task Mapping 
Table 10 maps the Drug-Drug, Drug-Allergy Interaction Checks – Clinical criteria to usability test tasks to 
aid verification that the report contains all required test scenarios for this EHR capability submitted for 
testing. Green font is used within the certification criteria and within the steps for successful task 
completion to aid verification that the usability test tasks address the details of the specified criteria. 
 
Table 10.  Drug-Drug, Drug-Allergy Interaction Checks – clinical criteria mapped to usability test tasks. 
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§ 170.315 (a)(4) Drug-drug, drug-allergy interaction checks for CPOE.  
(i) Interventions. Before a medication order is completed and acted upon during computerized provider order entry 
(CPOE), interventions must automatically indicate to a user drug-drug and drug-allergy contraindications based 
on a patient’s medication list and medication allergy list.  
(ii) Adjustments.  
(A) Enable the severity level of interventions provided for drug-drug interaction checks to be adjusted.  
(B) Limit the ability to adjust severity levels to an identified set of users or available as a system administrative function. 
 
 
To successfully complete the clinical task, participants were required to detect and acknowledge automatically generated 
alerts as they completed each of the following tasks. Only clinical tasks related to § 170.315 (a)(4) drug-drug, drug-allergy 
interaction checks will be discussed in this chapter.  
 
Scenario 4: 

Task H1: Review and act upon Drug-Drug interaction alert (Wellbutrin DxD with Insulin) 
Task J2: Review and act upon Drug-Allergy alert (Oxycodone DxA) 
 

 

 Task Participants and Instruction 
Based on user characteristics, typical workflow, and tasks performed as part of their daily work, 
prescribers and nurses on behalf of prescribers attempted this task. Prescriber and nurse data were 
combined based on the fact that neither the task nor the user characteristics differ based on these user 
roles. Participants were not given instructions related to Drug-Drug or Drug-Allergy alerts. However, they 
were given the following instruction:  
 

Scenario 4: Your next patient is a 55-year-old female complaining of migraine and depression. You decide 
to order the following (for nurses: on behalf of Dr. Seth Fillmore): Wellbutrin SR 150 mg, 1 tablet daily for 
30 days, quantity of 30. [an alert comes up] 
 
Oxycodone hcl, po solid, 5mg, taken every 3-4 hours as needed, quantity of 60. [alerts come up] 
 
Task 4H1: At a high level, what are the alerts telling you (DxD)? Did the user review and understand the 
alerts?  
 
Task 4J2: At a high level, what are the alerts telling you (DxA)? Did the user review and understand the 
alerts? 

 

 Data Analysis and Reporting - Clinical 
The results of the usability test were calculated according to the methods specified in the Usability Metrics 
section above. Prescribers and nurses reviewed and acted upon Drug-Drug and Drug-Allergy alerts as they 
were presented in the context of the tasks. Only the review and act upon activities associated with the 
drug-drug and drug-allergy criterion are reported in this chapter.  
 
Fifteen participants attempted Tasks H1 and J2: the drug-drug interaction alert task drug-allergy 

interaction alert. The usability testing results for the EHRUT are detailed below (see Table 11). The table 

lists out the subtasks associated Drug-Drug and Drug-Allergy interaction checks – clinical criteria. 
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Table 11.  Drug-Drug Interaction Checks clinical test results. 
               Measure  

 
 
 
 
Task 

N  Task 

Success  

 

Path  

Deviation  

 

Task Time 

(Seconds) 

Errors  Scenario 

Ratings  

(5=Easy) 
#  Percent 

(%) 
Deviations 

(Observed / 

Optimal)  

Mean 

(SD)  

 

Deviations 

(Observed / 

Optimal)  

 

Percent 

(%) ** 

Mean (SD)  

Scenario 4 Task H1: 
Review and act upon 
Drug-Drug interaction 
alert 

15 87% 0/0 
300 
(87)* 

300/115  13%** 

3.7(0.6)* 
Scenario 4 Task J2: 
Review and act upon 
Drug-Allergy interaction 
alert 

15 93% 2/3*** 
313 
(90)* 

313/115 7%** 

* Mean (SD) Task Time is the time to complete the entire scenario. Deviations Observed/Optimal is the time to complete the entire 
scenario. Scenario Ratings are Mean (SD) ease-of-use rating for the entire scenario. 
** Reporting the % Task Failures. 
***Optimal is higher than observed due to number of alerts that were displayed. 
 

 Discussion of the Findings 
The following sections discuss the results organized around an error analysis, test performance and error 
rates. The error analysis includes identification of use errors and user interface design issues as well as 
classification of severity based on the consequence of the error. Use errors and user interface design issues 
that resulted in subtask failures, that are known industry risk issues, and errors and issues related to 
aspects of the user interface that are configured per customer site are considered more severe compared 
to noncritical system usability issues related to efficiency. As such the discussion of more serious errors 
and issues is provided in the Error Analysis section and the associated mitigation strategy is provided in 
the Areas for Improvement section.  
 
Based on our definition of effectiveness metrics, performance, use errors and issues stemming from task 
failures are also discussed in the Effectiveness section as effectiveness was measured with task success 
and failure.  
 
Noncritical system usability issues related to efficiency are discussed in the Efficiency section. Associated 
recommendations are provided in the Areas for Improvement section.  
 
Satisfaction was assessed at the scenario level and at the system level. Both are discussed in the 
Satisfaction section. 
 

ERROR ANALYSIS 
 
Alert fatigue is a known issue across the industry and was validated during usability testing. Alert fatigue 
is a serious issue that plagues providers. Potential risks related to alert fatigue include desensitization to 
alerts and/or overreliance on alerts. Throughout the usability test session, participants interacted with a 
variety of alerts.  
 
Many of the Meaningful Use 3 Safety-Enhanced Design criteria involve alerts and messages that interrupt 
the workflow. As such, much of the alerting experienced during the usability test session was a purposeful 
artifact of testing. Configuration was not set to control the severity of alerts and the level of alerts 
presented to the participants. Depending on the scenario, both critical and noncritical alerts appeared.  
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One use error was observed was when two participants went past a drug-drug interaction alert without 
reading the alert or pausing to discuss the action or next steps that could be taken.  
 

EFFECTIVENESS 
  

Performance fell below the 95% success rate criterion for each of the alerting tasks.   
 
EFFICIENCY 
 

Two types of usability issues that did not result in use errors were identified and provide opportunities for 
improvement related to the efficiency of this feature.  
 
Various types of alerts are coupled in the software; the alert descriptions can be lengthy and use similar 
text formatting throughout the description. The net result is that some users are observed reading through 
all of the text to determine the severity of the alert and to help inform their resulting clinical actions, 
which can lead to efficiency delays.  
 
The second type of efficiency issue with alerting results from the users’ ability to go through the prescribe 
workflow with a medication that has a documented patient allergy. It is only at the end of the prescribe 
workflow that allergy or interaction alert checking occurs, which can result in a prolonged task time when 
choosing a medication for prescription. The root cause of this is that the drug list does not provide a 
customized view of the drugs with known patient allergies.  

 
 
SATISFACTION 
 

Satisfaction levels were rated at the system level and at a scenario level. Refer to Section 20 for the system 
level Satisfaction ratings. Participants rated the scenario, which included these tasks, on a 1 (very difficult) 
to 5 (very easy) scale. The mean for reviewing and acting upon a Drug-Drug interaction alerts and Drug-
Drug Allergy alert in Scenario 4 was 3.7 with a standard deviation of 0.6. 

  
MAJOR FINDINGS 

 
Performance on the clinical alert tasks was below the 95% success criterion. The root causes were a 
combination of participant(s) going through the alert without reading the text, potentially due to density 
and layout of the text. Another root cause could be due to the testing scenario where if the participant 
were with a real patient, they may have interacted differently with the alert.   
 

AREAS FOR IMPROVEMENT 
 
The McKesson team is well aware of the industry’s known issue with alert fatigue. The team currently 
addresses alert fatigue by allowing sites to configure the levels of alerts and to configure what level(s) of 
alerts are presented to users. There are alerts that cannot be ignored because of patient safety. The team 
has calibrated the system so as to provide safeguards related to these critical alerts. In addition, the 
McKesson team would like to call for and be involved with the development and sharing of industry best 
practices, guidelines, templates regarding safety-enhanced design that impacts patient safety associated 
with alerts and alert fatigue.   
 
Areas for improvement related to effectiveness and efficiency were also identified related to the visual 
layout of the content provided in the alerts and regarding the action buttons in the alerts: 
 

• Consider exploring alternative visual design treatments for the alert text such that critical 
alerts are easier to read and distinguish from less critical alerts.  
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• Consider enabling a feature that shows (with text or highlighting) the names and classes 
of medications that will trigger an alert for a given patient, before the medication is 
prescribed.  

 

9 Results: §170.315(a)(4) Drug-Drug, Drug-Allergy Interaction 
Checks - Configuration 

  Task Mapping 
Table 12 maps Drug-Drug, Drug-Allergy Interaction Checks – Configuration criteria to usability test tasks 
to aid verification that the report contains all required test scenarios for this EHR capability submitted for 
testing. Green font is used within the certification criteria and within the steps for successful task 
completion to aid verification that the usability test tasks address the details of the specified criteria. 

 
Table 12.  Drug-Drug, Drug-Allergy interaction checks – configuration criteria mapped to usability test 
tasks. 
 

§ 170.314 (a)(4) Drug-drug, drug-allergy interaction checks for CPOE.  
(i) Interventions. Before a medication order is completed and acted upon during computerized provider order entry 
(CPOE), interventions must automatically indicate to a user drug-drug and drug-allergy contraindications based on a 
patient’s medication list and medication allergy list.  
(ii) Adjustments.  
(A) Enable the severity level of interventions provided for drug-drug interaction checks to be adjusted.  
(B) Limit the ability to adjust severity levels to an identified set of users or available as a system administrative 
function. 
Note: This system can only limit the ability to adjust severity levels at the individual level by assigning the individual 
permissions in a separate admin system. Configuration specialists who participated in this test confirmed this. Thus, the 
criterion was not included in the usability test. 
 
To successfully complete the configuration task, participants were required to complete each of the following subtasks. 
Only activities related to § 170.314 (a)(4) drug-drug, drug-allergy interaction checks – configuration will be discussed in 
this chapter.  
 
Configuration Scenario 1: 

Task A: Update settings for drug-drug interaction warnings 
Task B: Update settings for drug-drug interaction warnings 
Task C: Update settings for drug-allergy interaction warnings  
Task D: Update settings for drug-allergy interaction warnings 

 

 Task Participants and Instruction  
Based on user characteristics, typical workflow, and tasks performed as part of their daily work, 
configuration specialists attempted this task. Participants were given the following instruction:  

 

Configuration Scenario 1: 

 

Task A: The customer NCDS had requested that their Drug/Drug interaction alert is set to Severe and higher 

severity levels only. Please go ahead and make appropriate changes to the system. 

 

Task B: The customer NCDS had requested that their Drug/Drug interactions alert is set to Moderate and higher 

severity levels only. Please go ahead and make appropriate changes to the system. 
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Task C: Customer NCDS informed you that they are currently alerted for Mild Drug/Allergy interactions. They no 

longer want to be alerted for Mild Drug/Allergy interactions if the patient is able to tolerate the drug. Please go 

ahead and make appropriate changes to the system. 

 

Task D: Now set the system so that customer (NCDS) is not alerted for Mild Drug/Allergy interactions when 

patients can’t tolerate the drug. 

 Data Analysis and Reporting 
The results of the usability test were calculated according to the methods specified in the Usability 
Metrics section above.  
 
Configuration Tasks 1A and 1C were considered an initial exposure because not all participants had 
performed the required adjustments in their careers.  
 
Ten participants attempted the tasks. The usability testing results for the EHRUT are detailed below 
(see Table 13). The table lists out the subtasks associated Drug-Drug and Drug-Allergy interaction 
checks – configuration criteria. 

 
Table 13. Drug-Drug, Drug-Allergy interaction checks – configuration test results. 
               Measure  

 
 
 
 
Task 

N  Task 

Success  

 

Path  

Deviation  

 

Task Time 

(Seconds) 

Errors  Task 

Ratings  

(5=Easy) 
#  Percent (%) Deviations 

(Observed / 

Optimal)  

Mean (SD)  

 

Deviations 

(Observed / 

Optimal)  

 

Percent 

(%) 

Mean (SD)  

Config Task 1A: 
Update settings for 
drug-drug interaction 
warnings 

10*** 

Config Task 1A - Initial Exposure for some participants who had not performed 
this adjustment during their careers. 

80% 10/8 97*(42) 97*/27 20%** 3.9* (1.1) 

Config Task 1B: 
Update settings for 
drug-drug interaction 
warnings 

10*** 80% 10/9 59*(23) 59*/27 20%** 4.0*(1.3) 

Config Task 1C: 
Update settings for 
drug-allergy 
interaction warnings 

10*** 

Config Task 1C - Initial Exposure for some participants who had not performed 
this adjustment during their careers. 

50% 17/13 214*(69) 214*/85 50%** 3.0*(1.0) 

Config Task 1D: 
Update settings for 
drug-allergy 
interaction warnings 

10*** 60% 13/13 90*(22) 90/85 40% 3.6*(1.2) 

* Mean (SD) Task Time is the time to complete the entire scenario. Deviations Observed/Optimal is the time to complete the entire 
scenario. Scenario Ratings are Mean (SD) ease-of-use rating for the entire scenario. 
** Reporting the % Task Failures. 
*** Less than 15 participants were tested due to the fact that the population of users who perform these tasks is less than 15. 

 Discussion of the Findings 
The following sections discuss the results organized around a risk analysis of use, test performance and 
error rates. The risk analysis of use includes identification of use errors and user interface design issues as 
well as classification of severity based on the consequence of the error. Use errors and user interface 
design issues that resulted in subtask failures, that are known industry risk issues, and errors and issues 
related to aspects of the user interface that are configured per customer site are considered more severe 
compared to noncritical system usability issues related to efficiency. As such the discussion of more 
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serious errors and issues is provided in the Risk Analysis section and the associate mitigation strategy is 
provided in the Areas for Improvement section.  
 
Based on our definition of effectiveness metrics, performance, use errors and issues stemming from task 
failures are also discussed in the Effectiveness section as effectiveness was measured with task success 
and failure.  
 
Noncritical system usability issues related to efficiency are discussed in the Efficiency section. Associated 
recommendations are provided in the Areas for Improvement section.  
 
Satisfaction was assessed at the scenario level and is discussed in the Satisfaction section. 
 

ERROR ANALYSIS 
 

Two use errors were identified with Configuration Tasks 1A and 1B where one user was unsure of the 

severity level definition codes, and were unable to correctly change the severity level. The root cause was 

the codes are not labeled in the user interface. The other use error associated with these tasks was related 

to difficulty knowing which alert level search terms to use when starting the task. The root cause was 

confusion with screen layout and lack of onscreen indication that searching the term in the vocabulary is 

the way to edit the properties. In one case, a user errantly removed the severity level 1 when adding the 

moderate severity level into the system settings. The root cause was lack of labeling in the user interface, 

lack of software confirmation in the user interface, and oversight on the part of the participant.  

 
Three critical use errors were identified or observed for disabling the severity level of interventions 

provided for drug-allergy interaction checks in Configuration Task 1C. One participant was confused by 

the disable drug allergy severity alert and drug allergy/adverse reaction sections. One participant believed 

that the current settings were correct and no changes needed to be made. This participant was confused 

by the terminology “patient unable to tolerate drug” and “patient able to tolerate drug” in the disable 

allergy severity alert section. Once the participant was instructed to go to the disable drug allergy severity 

area, they were able to complete the task. A few participants were able to access the disable drug allergy 

severity alert area, delete the current setting, and then believed they were done with the task instead of 

adding in the new attribute to the program.  

 

Other critical use errors were related to changing the alert setting when the patient is able, and when 

unable to tolerate the drug. In a few cases, the option was difficult to find due to confusion with what 

terms to search. Additional problems were related to confusion with a task that has double-negatives (e.g., 

disable an alert when a patient cannot tolerate the drug). The root causes were software design and 

general comprehension of the final state that the software should be in.  

 
EFFECTIVENESS 

  

Performance of the Configuration tasks fell below the 95% success criterion. The root cause of these 
failures was a combination of screen layout, labeling and flow; these issues were compounded by some 
users’ lack of familiarity with these tasks.  

 
EFFICIENCY 
 

Noncritical system usability issues that did not result in use errors were identified and provide 

opportunities for improvement related to the efficiency of adjusting the severity level of interventions 
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provided for drug-drug interaction checks (Configuration Tasks 1A and 1B). Some participants clicked on 

other customer configurations to review their drug-drug interaction settings (for reference) or, accessed 

alternate menus to review the meaning of the numeric severity levels. These actions do not prevent the 

user from completing the task, but resulted in additional clicks and extended task times. 

 

Some participants were not able to immediately recall the terminology needed to access the drug-allergy 

interaction settings in the vocabulary search These participants typed and deleted several options in the 

search box before arriving at the correct term, resulting in longer task times and additional clicks.  

 

SATISFACTION 
 

Satisfaction levels were rated at the system level and at a scenario level. Refer to Section 20 for the system 
level Satisfaction ratings. Participants rated the tasks on a 1 (very difficult) to 5 (very easy) scale. Task 1A 
(adjust drug-drug interaction alert) received an average satisfaction rating of 3.9 and a standard deviation 
of 1.1. Task 1B (adjust drug-drug interaction alerts) received an average satisfaction rating of 4.0 and a 
standard deviation of 1.3. Task 1C (adjust drug-allergy alerts) received an average satisfaction rating of 3.0 
and a standard deviation of 1.0. Task 1D (adjust drug-allergy alerts) received an average satisfaction rating 
of 3.6 and a standard deviation of 1.2. 

 
MAJOR FINDINGS 
 

Performance was below the 95% success criterion for each of these four configuration tasks. The root 
causes were related to screen layout, labeling and general flow or design of the alert settings screens.  

 
AREAS FOR IMPROVEMENT 
 
Areas for improvement related to effectiveness and efficiency include: 

• Consider ordering and labeling drug-drug interaction levels in a way that is consistent 

with user intuition and context of their workflow.  

• Consider improving similarity of labels that could cause user confusion.    

• Consider introducing consistent workflows for adjusting drug-drug and drug allergy alert 

settings.  

• Consider using terminology that is more familiar to users for drug-allergy severity 

interaction settings and/or implement a drop-down menu to facilitate searching.  

10 Results: § 170.315(a)(5) Demographics 

 Task Mapping  
Table 14 the clinical Demographics criteria to usability test tasks to aid verification that the report 
contains all required test scenarios for this EHR capability submitted for testing. Green font is used 
within the certification criteria and within the steps for successful task completion to aid verification 
that the usability test tasks address the details of the specified criteria. 

 
Table 14. Demographics – clinical criteria mapped to usability test tasks. 
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§ 170.315(a)(5) Demographics  
(i) Enable a user to record, change, and access patient demographic data including race, ethnicity, preferred language, 
sex, sexual orientation, gender identity, and date of birth. 
(A) Race and ethnicity. 
(1) Enable each one of a patient’s races to be recorded in accordance with, at a minimum, the standard specified in 
§ 170.207(f)(2) and whether a patient declines to specify race. 
(2) Enable each one of a patient’s ethnicities to be recorded in accordance with, at a minimum, the standard specified in 
§ 170.207(f)(2) and whether a patient declines to specify ethnicity. 
(3) Aggregate each one of the patient’s races and ethnicities recorded in accordance with paragraphs (a)(5)(i)(A)(1) and (2) 
of this section to the categories in the standard specified in § 170.207(f)(1). 
(B) Preferred language. Enable preferred language to be recorded in accordance with the standard specified in 
§ 170.207(g)(2) and whether a patient declines to specify a preferred language. 
(C) Sex. Enable sex to be recorded in accordance with the standard specified in § 170.207(n)(1). 
(D) Sexual orientation. Enable sexual orientation to be recorded in accordance with the standard specified in 
§ 170.207(o)(1) and whether a patient declines to specify sexual orientation. 
(E) Gender identity. Enable gender identity to be recorded in accordance with the standard specified in § 170.207(o)(2) 
and whether a patient declines to specify gender identity. 
(ii) Inpatient setting only. Enable a user to record, change, and access the preliminary cause of death and date of death in 
the event of mortality. 
 
To successfully complete the task, participants were required to complete each of the following subtasks. Only clinical 
tasks related to § 170.315(a)(5) Demographics will be addressed in this section. 
 
Scenario 9: Demographics 

Task A: Access patient demographic data 
Task B: Record patient demographic data including race, ethnicity, preferred language, sex, sexual 
orientation, gender identity, and date of birth. 
Task C: Change patient demographic data including race, ethnicity, preferred language, sex, sexual 
orientation, gender identity, and date of birth. 

 

 Task Participant and Instructions  
Based on user characteristics, typical workflow, and tasks performed as part of their daily work, nurses 
and schedulers performed this task. Nurse and scheduler data were combined based on the fact that 
neither the task nor the user characteristics differ based on these user roles. Participants were given the 
following instruction:  

 

Scenario 9: 

Are your patients normally created in your practice management system or do you create them directly in the 

EHR?  

(If PM) Do you ever update any demographic information in the EHR or is that only done in the practice 

management system? 

 

For this task, I am going to ask you to create a new patient in the EHR (using the following information) 

• Task A: (Access demographics to complete the following tasks). 

• Task B: Create a new patient using the following information: 

• Tasks B1 – B10: 

o Patient name 

o Date of Birth: 1/1/1962 

o Race: Black or African American  

o Ethnicity: Cuban 

o Preferred Language: Spanish  

o Sex: Female 

o Sexual Orientation: Straight or Heterosexual 

o Gender Identity: Female 

o {Save the record} 

• Task C: Now your patient realizes they made several mistakes when providing you with their 

information. Please go back and update their demographic information to the following: 

• Task C1 – C8:  

o Date of Birth: 1/1/1970 
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o Race: Hawaiian and Aleut 

o Ethnicity: Not Hispanic or Latino 

o Preferred Language: English  

o Sex: Male 

o Sexual Orientation: Don’t know 

o Gender Identity: Genderqueer, neither exclusively male nor female 

o {Save the record} 

 Data Analysis and Reporting  
The results of the usability test were calculated according to the methods specified in the Usability 
Metrics section above.  
 
Fifteen users attempted the scenario to access and record patient demographic data. The same nurses 
attempted the scenario to change patient demographic data. The usability testing results for the 
EHRUT are detailed below (see Table 15). The table lists out the usability test results for each subtask 
to evaluate the Demographics certification criteria. 

 
Table 15. Demographics Usability Test Results. 
               Measure  

 
 
 
 
Tasks 

N  Task 

Success  

 

Path  

Deviation  

 

Task Time 

(Seconds) 

Errors  Scenario 

Ratings  

(5=Easy) 

#  Percent 
(%)  

Deviations 

(Observed / 

Optimal)  

Mean 

(SD)  

 

Deviations 

(Observed / 

Optimal)  

Percent 

(%) ** 

Mean (SD)  

Task 9A: Access patient 
demographic data.  15 93% 5/3 

292 
(128)* 

292/58 

7%** 

3.7* (1.1) 

Task 9B: Create new 
patient 

15 100% 1/1 0%** 

Task 9B1: Record 
patient name 

15 100% 7/4 0%** 

Task 9B2: Record 
patient Medical number 

15 87% 5/3 13%** 

Task 9B3: Record 
patient Date of birth 

15 100% 7/7 0%** 

Task 9B4: Record 
patient Sex 

15 100% 2/2 0%** 

Task 9B5: Record 
patient Sexual 
orientation 

15 100% 2/2 0%** 

Task 9B6: Record 
patient Gender identity 

15 100% 2/2 0%** 

Task 9B7: Record 
patient Race 

15 80% 3/3 20%** 

Task 9B8: Record 
patient Ethnicity 

15 100% 3/3 0%** 

Task 9B9: Record 
patient Language 

15 100% 3/3 0%** 

Task 9B10: Save patient 
demographics 

15 100% 1/1 0%** 

Task 9C: Change patient 
demographic data (edit) 

15 100% 2/2 

204 
(92)* 

204/65 

0%** 

9C1: Change patient 
Date of birth 

15 100% 4/2 0%** 

9C2: Change patient Sex 15 80% 2/2 0%** 
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               Measure  

 
 
 
 
Tasks 

N  Task 

Success  

 

Path  

Deviation  

 

Task Time 

(Seconds) 

Errors  Scenario 

Ratings  

(5=Easy) 

#  Percent 
(%)  

Deviations 

(Observed / 

Optimal)  

Mean 

(SD)  

 

Deviations 

(Observed / 

Optimal)  

Percent 

(%) ** 

Mean (SD)  

9C3: Change patient 
Sexual orientation 

15 100% 2/2 0%** 

9C4: Change patient 
Gender identity 

15 93% 2/2 7%** 

9C5: Change patient 
Race 

15 60% 5/5 40%** 

9C6: Change patient 
Ethnicity 

15 87% 3/3 13%** 

9C7: Change patient 
Language 

15 100% 2/2 0%** 

9C8: Save patient 
demographics 

15 100% 1/1 0%** 

* Mean (SD) Task Time is the time to complete the entire scenario. Deviations Observed/Optimal is the time to complete the 
relevant tasks. Scenario Ratings are Mean (SD) ease-of-use rating for the entire scenario. 
** Reporting the % Task Failures. 

 

 Discussion of the Findings  
The following sections discuss the results organized around an error analysis, test performance and error 
rates. The error analysis includes identification of use errors and user interface design issues as well as 
classification of severity based on the consequence of the error. Use errors and user interface design issues 
that resulted in subtask failures, that are known industry risk issues, and errors and issues related to 
aspects of the user interface that are configured per customer site are considered more severe compared 
to noncritical system usability issues related to efficiency. As such the discussion of more serious errors 
and issues is provided in the Error Analysis section and the associated mitigation strategy is provided in 
the Areas for Improvement section.  
 
Based on our definition of effectiveness metrics, performance, use errors and issues stemming from task 
failures are also discussed in the Effectiveness section as effectiveness was measured with task success 
and failure.  
 
Noncritical system usability issues related to efficiency are discussed in the Efficiency section. Associated 
recommendations are provided in the Areas for Improvement section.  
 
Satisfaction was assessed at the scenario level and at the system level. Both are discussed in the 
Satisfaction section. 
 

ERROR ANALYSIS 
 
Critical errors were associated with accessing, recording and changing patient demographic data.  
 
One user was unable to find the location in the software where a new patient is added. The root causes 
were the onscreen terminology and lack of familiarity with the task.  
 
Some users did not find the required race selection(s) at first and were observed looking around the 
screen to find the desired option. The root cause of this is that the race screen is dense with several 
choices and the desired choice can be easy to overlook without careful inspection. This results in a 
combination of failures to identify the race in the correct manner, and/or it resulted in task delays.  
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A few users chose the wrong selection for gender identity. The root cause of this is the form includes a 
gender field and a gender identity field, which can be easily confused due to terminology, labeling, or can 
be due to oversight on the part of the participant to consider whether both of these values are different.  
 
Other noncritical use errors involved race and ethnicity. In some cases, participants did not have a clear 
understanding of the difference between race and ethnicity. This would result in extra clicks as the 
participant would repeatedly open one dialog and then the other trying to find a matching keyword. Other 
use errors happened when participants made assumptions about race, ethnicity and/or language 
combinations based on their own real-life expectations or their practice’s guidelines.  
  

EFFECTIVENESS 
 

Performance of the tasks was below the 95% success criterion for accessing, recording and changing 
demographic data. The contributing factors were density of information, information labeling, and some 
elements of lack of familiarity. Several users mentioned that these tasks would be done using their 
Practice Management system software. 
 

EFFICIENCY 
 
One noncritical system usability issue was identified for improvement related to the efficiency of 
accessing, adding and changing patient demographics.  
 
The date of birth field returned an error if the dates were input in a format that the system would not 
accept. This results in an efficiency delay in going back to change the date format.  
 

SATISFACTION 
 

Satisfaction levels were rated at the system level and at a scenario level. Refer to Section 20 for the system 
level Satisfaction ratings. Participants rated Scenario 9 on a 1 (very difficult) to 5 (very easy) scale. The 
mean was 3.6 with a standard deviation of 1.2. 

  
MAJOR FINDINGS 
 

Performance of the demographic tasks was below the 95% success criterion. Opportunities to improve the 
effectiveness and efficiency were identified and are described below. 
 

AREAS FOR IMPROVEMENT 
 
Areas for improvement related to effectiveness and efficiency include: 
 

• Consider differentiated labels for gender and gender identity which may help reduce 
confusion between these two fields.  

• Consider adding data formatting requirements next to fields labels. 

• Consider placing labels next to each field.  

• Consider a different layout for the demographic form.  

• Consider alterative layouts and interaction patterns for race and ethnicity screens.  

• Consider enabling a feature that asks users to confirm the accuracy of their data input 
when the record is created or edited. 
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11 Results: § 170.315(a)(6) Problem List  

 Task Mapping  
Table 16 maps the Problem List criteria to usability test tasks to aid verification that the report contains all 
required test scenarios for this EHR capability submitted for testing. Green font is used within the 
certification criteria and within the steps for successful task completion to aid verification that the 
usability test tasks address the details of the specified criteria.  
 
Table 16. Problem list criteria mapped to usability test tasks. 

§ 170.315 (a)(6) Problem list.  
Enable a user to record, change, and access a patient's active problem list: 
(i) Ambulatory setting only. Over multiple encounters in accordance with, at a minimum, the version of the 
standard specified in § 170.207(a)(4).  
(ii) Inpatient setting only. For the duration of an entire hospitalization in accordance with, at a minimum, the version of 
the standard specified in § 170.207(a)(4). 
 
To successfully complete this task, participants were required to complete each of the following subtasks. Only subtasks 
associated with § 170.315 (a)(6) Problem list are discussed in this chapter.  
 
Scenario 6: Change problem list across multiple encounters 

Task A: Access problem list  
Task B: Change current problem – Broken Arm as inactive problem 
Task C: Record new problem – Fatigue 
Task D: Review current and previous problems – Diabetes Mellitus 
 

 Task Participant and Instructions  
Based on user characteristics, typical workflow, and tasks performed as part of their daily work, 
prescribers and nurses attempted this task. Prescriber and nurse data were combined based on the fact 
that neither the task nor the user characteristics differ based on these user roles. Participants were given 
the following instruction:  

 

Scenario 3 

Your next patient is a 55-year-old female with breast cancer and Hodgkin’s Lymphoma. She has come in today for 

a checkup and review of her medications. While reviewing the patient’s problem list, you notice an old diagnosis of 

an arm fracture is still listed as a current problem. 

 

• Task A: (Access the problem list to complete the following tasks). 

• Task B: Please update the system so that the arm fracture is no longer listed as a current problem. 

• Task C: Also add that she has fatigue to her encounter. 

• Task D: When was the last time the patient’s Diabetes was addressed at your office? 

 

Do you have any questions about what I am asking you to do? 

Remember to tell me when you are done. 

 Data Analysis and Reporting 
 

The results of the usability test were calculated according to the methods specified in the Usability Metrics 

section above.   

 

Fifteen participants attempted the scenario to add a new problem. Task performance was not differentiated 

by provider type (prescriber, nurse). Therefore, the data was not separated by user role. The usability testing 

results for the EHRUT are detailed below (see Table 17). The table lists out the usability test results for each 

subtask associated with the Problem List criteria. 
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Table 17.  Problem List Usability Test Results  
               Measure  

 

 

 

 

Task 

N  Task 

Success  

 

Path  

Deviation  

 

Task Time 

(Seconds) 

Errors  Scenario 

Ratings  

(5=Easy) 

#  Percent  

(%)  

Deviations 

(Observed / 

Optimal)  

Mean 

(SD)  

 

Deviations 

(Observed / 

Optimal)  

Percent 

(%) ** 

Mean (SD)  

Task 3A: Access 

problem list  
15 100% 2/1 

100 

(49)* 
100/39 

0%** 

4.4 (0.7) 

Task 3B: Change 

current problem – 

Arm Fracture 

15 93% 4/3 7%** 

Task 3C: Record new 

problem – Fatigue  
15 100% 7/6 0%** 

Task 3D: Review 

current and previously 

recorded problems – 

Diabetes Mellitus 

15 87% 1/1 13%** 

* Mean (SD) Task Time is the time to complete the entire scenario. Deviations Observed/Optimal is the time to complete the entire 
scenario. Scenario Ratings are Mean (SD) ease-of-use rating for the entire scenario. 
** Reporting the % Task Failures. 
 

 Discussion of the Findings  
The following sections discuss the results organized around an error analysis, test performance and error 
rates. The error analysis includes identification of use errors and user interface design issues as well as 
classification of severity based on the consequence of the error. Use errors and user interface design issues 
that resulted in subtask failures, that are known industry risk issues, and errors and issues related to 
aspects of the user interface that are configured per customer site are considered more severe compared 
to noncritical system usability issues related to efficiency. As such the discussion of more serious errors 
and issues is provided in the Error Analysis section and the associated mitigation strategy is provided in 
the Areas for Improvement section.  
 
Based on our definition of effectiveness metrics, performance, use errors and issues stemming from task 
failures are also discussed in the Effectiveness section as effectiveness was measured with task success 
and failure.  
 
Noncritical system usability issues related to efficiency are discussed in the Efficiency section. Associated 
recommendations are provided in the Areas for Improvement section.  
 
Satisfaction was assessed at the scenario level and at the system level. Both are discussed in the 
Satisfaction section. 
 

ERROR ANALYSIS 

 
One critical use error was identified or observed as part of the change a problem in the problem list task. 
Some participants initially performed the wrong interaction trying to change the problem and one 
participant was unable to complete the task of changing a problem due to the interaction. The root cause 
for this issue is that an inappropriate but salient control on the screen appears to be a component of the 
interaction needed to complete the task. In addition, the appropriate interaction is hidden.  
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Two critical use errors were identified as part of reviewing current and previous patient problems. A few 
participants had difficulty navigating to the date the problem was last addressed. One participant was 
unable to navigate to the appropriate date. The root cause for this issue is that the dates are not located in 
an area that participants expected them to be located. 

 
A few participants had difficulty determining the correct date due to inconsistent labeling. One participant 
was unable to determine the last addressed date for a problem. The root cause for this issue is that the 
date labels are unclear and/or use inconsistent terminology and/or are not consistently presented. 

 
 
EFFECTIVENESS 

 

Task performance for the subtasks change a problem and review current and previous problems fell below 
the 95% success criterion. The contributing factors were a hidden interaction, unclear navigation, and 
unclear and inconsistent terminology. 
 

EFFICIENCY 

 

Noncritical usability issues that did not result in use errors were identified for improvement related to the 
efficiency of this feature. Some participants had delays finding the appropriate location to access the 
problem list to add or change a problem. Some participants hesitated to try and determine how to 
recategorize a changed problem.  
 

SATISFACTION 

 

Satisfaction levels were rated at the system level and at a scenario level. Refer to Section 20 for the system 

level Satisfaction ratings. Participants rated the scenario, which included these tasks, on a 1 (very difficult) 

to 5 (very easy) scale. The mean was 4.3 with a standard deviation of 0.8.   

  

MAJOR FINDINGS 

 

Task performance for the subtasks access a problem and add a problem was above the 95% success 

criterion. Task performance for the subtasks change a problem and review current and previous problems 

fell below the 95% success criterion. Opportunities to improve the effectiveness and efficiency were 

identified and are described below. 

 

AREAS FOR IMPROVEMENT 

 

Areas for improvement related to effectiveness and efficiency were identified related to adding and 
changing problems: 

• Consider supporting the expected interaction behaviors of common user interface 
controls.  

• Consider using more familiar terminology for problem categorization. 

• Consider using consistent terminology for specifying the meaning of problem list date 
labels.  

• Consider keeping all information about each problem in one location to decrease user 
workload. 
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12 Results: §170.315(a)(7) Medication List 

 Task Mapping  
Table 18 maps the Medication List criteria to usability test tasks to aid verification that the report contains 
all required test scenarios for this EHR capability submitted for testing. Green font is used within the 
certification criteria and within the steps for successful task completion to aid verification that the 
usability test tasks address the details of the specified criteria. 
 
Table 18. Medication list criteria mapped to usability test tasks. 

§ 170.315 (a)(7) Medication list.  
Enable a user to record, change, and access a patient's active medication list as well as medication history: 
(i) Ambulatory setting. Over multiple encounters. 
(ii) Inpatient setting. For the duration of an entire hospitalization. 
 
To successfully complete this task, participants were required complete each of the following subtasks. Only subtasks 
associated with § 170.315 (a)(7) Medication list are discussed in this chapter.  
 
Scenario 5 

Task A: Access the medication list  
Task B: Change medication – Discontinue Simvastatin 
Task C: Record medication – Digoxin 
 Task D: Review active and inactive medications  

 Task Participants and Instruction 
Based on user characteristics, typical workflow, and tasks performed as part of their daily work, 
prescribers and nurses on behalf of prescribers attempted this task. Prescriber and nurse data were 
combined based on the fact that neither the task nor the user characteristics differ based on these user 
roles. Participants were given the following instruction:  

 

Scenario 5 

Your next patient is a 55 year-old female complaining of migraine and depression. When reviewing the patient’s 
medications with her, you find some items that need to be updated. 
 

You will need to update the medications by: 

• Task A: (Access the medication list to complete the following tasks). 

• Task B: Discontinue Simvastatin (Brand: Zocor). 

• Task C: Enter Digoxin250 mcg daily as outside prescription (250 mcg 1 tablet PO daily). 

• Task D: Confirm for me how you view all the patient’s active and inactive medication. 

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

section above.   

 

Fifteen participants attempted to access the medication list and add a medication. Task performance was 

not differentiated by provider type (prescriber, nurse). Therefore, the data was not separated by user role. 

The usability testing results for the EHRUT are detailed below (see Table 19). The table lists out the usability 

test results for each subtask associated with the Medication List criteria. 

 

Table 19.  Medication list test results. 
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               Measure  

 

 

 

 

Task 

N  Task 

Success  

 

Path  

Deviation  

 

Task Time 

(Seconds) 

Errors  Scenario 

Ratings  

(5=Easy) 

#  Percent (%) Deviations 

(Observed / 

Optimal)  

Mean (SD)  

 

Deviations 

(Observed / 

Optimal)  

 

Percent 

(%) ** 

Mean (SD)  

Scenario 5A: Access 
medication list 

15 100% 1/1 

194 

(54)* 
194/64 

0%** 

3.6 (1.3)* 

Scenario 5B: Change 
medication 
(discontinue 
Simvastatin) 

15 100% 3/3 0%** 

Scenario 5C: Record 
medication (Digoxin) 

15 100% 9/8 0%** 

Scenario 5D: View 
active and inactive 
medications 

15 100% 2/1 0%** 

* Mean (SD) Task Time is the time to complete the entire scenario. Deviations Observed/Optimal is the time to complete the entire 
scenario. Scenario Ratings are Mean (SD) ease-of-use rating for the entire scenario. 
** Reporting the % Task Failures. 

 Discussion of the Findings 
The following sections discuss the results organized around an error analysis, test performance and error 
rates. The error analysis includes identification of use errors and user interface design issues as well as 
classification of severity based on the consequence of the error. Use errors and user interface design issues 
that resulted in subtask failures, that are known industry risk issues, and errors and issues related to 
aspects of the user interface that are configured per customer site are considered more severe compared 
to noncritical system usability issues related to efficiency. As such the discussion of more serious errors 
and issues is provided in the Error Analysis section and the associated mitigation strategy is provided in 
the Areas for Improvement section.  
 
Based on our definition of effectiveness metrics, performance, use errors and issues stemming from task 
failures are also discussed in the Effectiveness section as effectiveness was measured with task success 
and failure.  
 
Noncritical system usability issues related to efficiency are discussed in the Efficiency section. Associated 
recommendations are provided in the Areas for Improvement section.  
 
Satisfaction was assessed at the scenario level and at the system level. Both are discussed in the 
Satisfaction section. 
 

ERROR ANALYSIS 

 

A critical use error was identified or observed when two participant had difficulty adding a current 
medication to the patient’s chart. Both participants were trying to add the medication as a prescription 
rather than a current medication. The root cause is confusion between these two sections of the EHR. In 
addition, because there is no ability to navigate to the current medications inside the script page and no 
ability to navigate to the prescription page inside the current medications page, there is no feedback on 
either page that the user may need to be in another section of the EHR. 

 
Another critical use error was identified or observed when a few participants had difficulty finding the 
active and inactive medications for the patient. These participants expected to find all active and inactive 
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medications in a specific area of the EHR, but only active medications can be found in this area. The root 
cause is inconsistency across similar areas of the EHR. 

 
EFFECTIVENESS 

 

Task performance for all medication list tasks was at or above the 95% success criterion. 
 

EFFICIENCY 

 

Noncritical usability issues that did not result in use errors were identified and provide opportunities for 
improvement related to the efficiency of the medication list feature. Some participants experience 
operational difficulty hovering over the target item and then making a choice on the hover options 
provided. The target area for the hover options and corresponding choices are small and can be missed.  
 
 

SATISFACTION 

 

Satisfaction levels were rated at the system level and at a scenario level. Refer to Section 20 for the system 
level Satisfaction ratings. Participants rated the scenario, which included these tasks, on a 1 (very difficult) 
to 5 (very easy) scale. The mean rating was 3.6 with a standard deviation of 1.3.  

  

MAJOR FINDINGS 

 

Task performance for all medication list tasks was at or above the 95% success criterion. Opportunities to 
improve the effectiveness and efficiency were identified and are described below. 

 

AREAS FOR IMPROVEMENT 

 

Opportunities to improve effectiveness and efficiency were identified and include: 

• Consider adding a cue or link to the medication list in the prescribing area and a cue/link 
in the prescribing area in the medication list. 

• Consider designing similar sections of the EHR in the same manner. 

• Consider providing all information about the medications in one location.  

• Consider allowing outside prescriptions to display the outside provider’s name and other 
contact information.  

• Consider increased text spacing and the use of bold or other text features to distinguish 
certain text from other text shown when hovering and to facilitate targeting an option in 
the hover-state.  

13 Results: §170.315(a)(8) Medication Allergy List 

 Task Mapping 
Table 20 maps the Medication Allergy List criteria to usability test tasks to aid verification that the report 
contains all required test scenarios for this EHR capability submitted for testing. Green font is used 
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within the certification criteria and within the steps for successful task completion to aid verification that 
the usability test tasks address the details of the specified criteria. 
 
Table 20.  Medication allergy list criteria mapped to usability test tasks. 

§ 170.315 (a)(8) Medication allergy list.  
Enable a user to record, change, and access a patient's active medication allergy list as well as medication allergy 
history: 
(i) Ambulatory setting. Over multiple encounters. 
(ii) Inpatient setting. For the duration of an entire hospitalization. 
 
To successfully complete the task, participants were required to complete each of the following subtasks. Only tasks 
related to § 170.315 (a)(8) Medication allergy list will be addressed in this section.   
 
Scenario 6:  

Task A: Access the medication allergy list 
Task B: Change current medication allergy – Iodine 
Task C: Record new medication allergy – Sulfa 
Task D: Review current and previous medication allergies– Codeine 

 

 Task Participants and Instruction 
Based on user characteristics, typical workflow, and tasks performed as part of their daily work, 
prescribers, nurses, and schedulers attempted this task. Of the three schedulers who performed this task, 
two were unfamiliar with this type of task and this part of the EHR, so they were given initial exposure to 
a similar task, but one that used a different allergen and a different reaction. Prescriber, nurse, and 
scheduler data were combined based on the fact that neither the task nor the user characteristics differ 
based on these user roles. Participants were given the following instruction:  

 

Scenario 6 

Your next patient is a 55 year-old female complaining of migraine and depression. When reviewing the patient’s 

allergies with her, you find some changes that need to be recorded. 

 

• Task A: (Access the medication allergy list to complete the following tasks). 

• Task B: Her reaction to Iodine has gotten worse since she was here last.  She used to have a mild rash but 

now it is a severe rash. You will review the patient’s existing allergies and make updates based on the 

information provided. 

• Task C: The last time she took a Sulfa drug, she had hives and diarrhea. 

• Task D: When was the patient’s codeine allergy first recorded?  

 

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

 

Fifteen participants attempted the scenario. The usability testing results for the EHRUT are detailed below 

(see Table 21). The table lists out the usability test results for each subtask in the Medication Allergy List 

task. 
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Table 21. Medication allergy list test results. 
  
              Measure  

 

 

 

 

Task 

N  Task 

Success  

 

Path  

Deviation  

 

Task Time 

(Seconds) 

Errors  Scenario 

Ratings  

(5=Easy) 

#  Percent 

(%) 

Deviations 

(Observed / 

Optimal)  

Mean 

(SD)  

 

Deviations 

(Observed / 

Optimal)  

 

Percent 

(%) ** 

Mean (SD)  

Task 6A: Access 

medication allergy list 
15 100% 1/1 

155 (53)* 155/58 

0%** 

4.3 (0.6)* 

Task 6B: Change 

current medication 

allergy – Iodine  

15 93% 6/6 7%** 

Task 6C: Record new 

medication allergy – 

Sulfa 

15 100% 14/14 0%** 

Task 6D: Review 

current and previous 

medication allergies - 

Codeine 

15 100% 3/2 0%** 

* Mean (SD) Task Time is the time to complete the entire scenario. Deviations Observed/Optimal is the time to complete the entire 
scenario. Scenario Ratings are Mean (SD) ease-of-use rating for the entire scenario. 
** Reporting the % Task Failures. 

 

 Discussion of the Findings 
The following sections discuss the results organized around an error analysis, test performance and error 
rates. The error analysis includes identification of use errors and user interface design issues as well as 
classification of severity based on the consequence of the error. Use errors and user interface design issues 
that resulted in subtask failures, that are known industry risk issues, and errors and issues related to 
aspects of the user interface that are configured per customer site are considered more severe compared 
to noncritical system usability issues related to efficiency. As such the discussion of more serious errors 
and issues is provided in the Error Analysis section and the associated mitigation strategy is provided in 
the Areas for Improvement section.  
 
Based on our definition of effectiveness metrics, performance, use errors and issues stemming from task 
failures are also discussed in the Effectiveness section as effectiveness was measured with task success 
and failure.  
 
Noncritical system usability issues related to efficiency are discussed in the Efficiency section. Associated 
recommendations are provided in the Areas for Improvement section.  
 
Satisfaction was assessed at the scenario level and at the system level. Both are discussed in the 
Satisfaction section. 
 

ERROR ANALYSIS 

 

A critical use error was identified or observed when one participant did not correctly change a medication 
allergy reaction from mild to severe. The root cause is the system allows multiple mutually exclusive 
reaction strengths to be chosen for a single reaction. A close call was also seen for this issue; one 
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participant had both strengths chosen for the reaction, but went back later and changed it to one strength 
for the reaction.  
 

A critical use error was identified or observed when trying to access the first recorded date of an allergy. 
Participants couldn’t find this date or were confused as to which date it was. The root cause for this issue 
is that the date labels are unclear and use inconsistent terminology. In addition, the menu labels are very 
similar and caused confusion. 
 

EFFECTIVENESS 

Performance of one subtask, reviewing current and previous medication allergies, fell below the 95% 
success rate. This was due to date labels that are unclear and/or inconsistent terminology. 

 
EFFICIENCY 

 

Noncritical usability issues that did not result in use errors were identified and provide opportunities for 
improvement related to the efficiency of the medication allergy list feature. Some participants experience 
operational difficulty hovering over the target item and then making a choice on the hover options 
provided. The target area for the hover options and corresponding choices are small and can be missed.  
 

SATISFACTION 

 

Satisfaction levels were rated at the system level and at a scenario level. Refer to Section 20 for the system 

level Satisfaction ratings. Participants rated the scenario, which included these tasks, on a 1 (very difficult) 

to 5 (very easy) scale. The mean was 4.3 with a standard deviation of 0.6.  

  

MAJOR FINDINGS 

 

Performance of the subtask reviewing current and previous medication allergies fell below the 95% 
success criterion. Performance for all other subtasks was at or above 95% success criterion. Opportunities 
to improve the effectiveness and efficiency were identified and are described below. 

 

AREAS FOR IMPROVEMENT 

 

Opportunities to improve effectiveness and efficiency were identified and include: 

• Consider deselecting allergy reaction strengths if another mutually exclusive strength is 
chosen or alert the user when they try and leave the allergy dialog that only one mutually 
exclusive strength should be chosen.  

• Consider using consistent and clear terminology to specify medication allergy date labels.  

• Consider providing all information about allergy records one location.  

• Consider allowing an “other” category with an associated free text field for a medication 
allergy reaction, but only if the system can do a check to verify that the reaction is not 
already an option as discrete data. If the option is listed, it should be converted to discreet 
data. 
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• Consider relabeling the menu options to be clearly delineated and not so similar in name. 
Possibly consider combining the information in the two menu items into one menu item.  

• Consider increased text spacing and the use of bold or other text features to distinguish 
certain text from other text shown when hovering and to facilitate targeting an option in 
the hover-state.  

14 Results: § 170.315(a)(9) Clinical Decision Support – Clinical  

 Task Mapping  
 
Table 22 maps the Clinical Decision Support – Evidence-Based Decision Support Interventions – clinical 
criteria to usability test tasks to aid verification that the report contains all required test scenarios for this 
EHR capability submitted for testing. In addition, the Linked Referential CDS and CDS – Source 
Attributes criteria are provided. Green font is used within the certification criteria and within the steps 
for successful task completion to aid verification that the usability test tasks address the details of the 
specified criteria. 
 
Table 22. Clinical Decision Support – Clinical criteria mapped to usability test tasks. 

§ 170.315(a)(9) Clinical Decision Support (CDS) 
(i) CDS intervention interaction. Interventions provided to a user must occur when a user is interacting with 
technology. 
(ii) CDS configuration. 
(A) Enable interventions and reference resources specified in paragraphs (a)(9)(iii) and (iv) of this section to be 
configured by a limited set of identified users (e.g., system administrator) based on a user’s role. 
(B) Enable interventions: 
(1) Based on the following data: 
(i) Problem list; 
(ii) Medication list; 
(iii)Medication allergy list; 
(iv)At least one demographic specified in paragraph (a)(5)(i) of this section; 
(v) Laboratory tests; and 
(vi) Vital signs. 
(2) When a patient’s medications, medication allergies, and problems are incorporated from a transition of care/referral 
summary received and pursuant to paragraph (b)(2)(iii)(D) of this section. 
(iii)Evidence-based decision support interventions. Enable a limited set of identified users to select (i.e., activate) 
electronic CDS interventions (in addition to drug-drug and drug-allergy contraindication checking) based on each one and 
at least one combination of the data referenced in paragraphs (a)(9)(ii)(B)(1)(i) through (vi) of this section. 
(iv)Linked referential CDS.  
 (A) Identify for a user diagnostic and therapeutic reference information in accordance at least one of the following 
standards and implementation 
specifications: 
(1) The standard and implementation specifications specified in § 170.204(b)(3). 
(2) The standard and implementation specifications specified in § 170.204(b)(4). 
(B) For paragraph (a)(9)(iv)(A) of this section, technology must be able to identify for a user diagnostic or therapeutic 
reference information based on each one and at least one combination of the data referenced in paragraphs 
(a)(9)(ii)(B)(1)(i), (ii), and (iv) of this section. 
(v) Source attributes. Enable a user to review the attributes as indicated for all CDS resources: 
(A) For evidence-based decision support interventions under paragraph (a)(9)(iii) of this section: 
(1) Bibliographic citation of the intervention (clinical research/guideline); 
(2) Developer of the intervention (translation from clinical research/guideline); 
(3) Funding source of the intervention development technical implementation; and 
(4) Release and, if applicable, revision date(s) of the intervention or reference source. 
(B) For linked referential CDS in paragraph (a)(9)(iv) of this section and drug-drug, drug-allergy interaction 
checks in paragraph (a)(4) of this section, the developer of the intervention, and where clinically indicated, the 
bibliographic citation of the intervention (clinical research/guideline). 
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To successfully complete the clinical task, participants were required to detect and acknowledge automatically generated 
Clinical Decision Support alerts as they completed each of the following tasks. Only tasks related to § 170.315 (a)(9) 
Clinical Decision Support – Clinical criteria will be discussed in this chapter.  
 
Scenario 1:  

Task B: Change Regimen Schedule and Calculate Carboplatin (CDS: Laboratory tests) 
Task C: Order a CT Scan w/ Contrast and review CDS Alert (CDS: Medication allergies) 
 

Scenario 2: 
Task B: View regimens for Hodgkin’s Lymphoma (CDS: Problems) 
Task C2: Access source attributes for the CDS alert content 
Task D: Change Bleomycin dose and review CDS Alert (CDS: Medications) 
Task E: Determine clinical trial eligibility (CDS: Demographics) 
Task F: Review CDS Alert (CDS: Vitals) 
Task G: Add a regimen for a clinical trial and review the CDS alert (CDS: Combination: Vitals and 
Medications) 
 

Scenario 4: 
Task H2: Access source attributes for the alert content (Drug x Drug)  
Task K2: Access source attributes for the alert content (Drug x Allergy) 
Task O: Access linked referential decision support for problem (Migraine) 
Task P: Access source attributes for the linked referential CDS content 

 
Scenario 5: 

Task E: Access linked referential decision support for medications (Digoxin) 
Task F: Access source attributes for the linked referential CDS content 

 

 Task Participant and Instructions  
Based on user characteristics, typical workflow, and tasks performed as part of their daily work, 
prescribers attempted the evidence-based decision support intervention tasks. Prescribers and nurses on 
behalf of prescribers attempted all other CDS task. For these other CDS tasks, prescriber and nurse data 
were combined based on the fact that neither the task nor the user characteristics differ based on these 
user roles. Participants were not given instructions related to Clinical Decision Support alerts, which were 
displayed when participants attempting the following instruction:  

 

Scenario 1  

Your patient Jody has Breast Cancer and missed her previous treatment with severe stomach pain. Please change 

her regimen schedule to today and recalculate her Carboplatin with a creatinine of 1.0. Remember, please indicate 

to me if you see any clinical decision support during this process. 

 

Do you have any questions about what I am asking you to do? 

Remember to tell me when you are done. 

 

• Task B: (Change Regimen Schedule and Calculate Carboplatin) 

o Can you review the Carboplatin doses listed on the flowsheet? What do you notice? Do you 

know where that information came from?  

• Task C: Next, please order a CT abdomen w/contrast for your patient prior to their next visit. 

o What are these alerts telling you? 

o What would you typically do here? 

 

Scenario 2 

In this scenario, we are continuing with additional clinical decision support tasks. Your next patient is a 55-year-

old female with breast cancer and Hodgkin’s Lymphoma. Please show me how you can display the 1st line of 

therapy regimens that are appropriate for this patient with Hodgkin’s Lymphoma. Remember to identify any 

clinical decision support you notice. 

 

Do you have any questions about what I am asking you to do? 

Remember to tell me when you are done. 
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• Task B: (View regimens for Hodgkin’s Lymphoma). 

o How would you ensure you were only seeing regimen’s appropriate for this patient’s 

diagnosis? / Did you realize this is CDS? 

• Task C: Go ahead and select the regimen ABVD.  

o Please locate the author for this regimen. 

o While we are on this screen, can you give me the bibliographic references for this information? 

• Task D: Next, you need to change her Bleomycin to 80 units/m2 and start the regimen today. 

o At a high level, what are these alerts telling you? What would you typically do here? 

• Task E: Next, please see what clinical trials this same patient might be eligible for related to her breast 

cancer. If you find any, please let me know what they are before you go any further. 

o How do you normally screen your patients for clinical trials? The fact that the system lists 

these trials is considered to be CDS. 

• Task F: Is there anything else of interest going on with this patient that you can see in the note? 

o What’s going on with this alert? 

o What would you typically do here? 

• Task G: Let’s get back to the clinical trial. Add the regimen associated with the clinical trial and when 

calculating the dose, use the adjusted amount of 450mg for Doxorubicin. 

o What’s going on with this alert? 

o What would you typically do here? 

 

Scenario 4 

• Task H2: What is the source for this drug interaction alert? 

• Task K2: What is the source for these drug interaction alerts? 

• Task O: The patient is asking for educational information regarding her migraine. Where would you go 

to find this information? 

• Task P: What is the source of this information? 

 

Scenario 5 

• Task E: The patient is asking for educational information regarding Digoxin. Where would you go to 

find this information? 

• Task F: What is the source of this information? 

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

Metrics section above. Prescribers interacted with Clinical Decision Support alerts as they were 

presented in the context of the tasks. Only the review and act-upon activities associated with the Clinical 

Decision Support – Clinical criterion are reported in this chapter. 

 

CDS Intervention Interaction and Evidence-Based Decision Support Interventions  
 

Sixteen prescriber participants received specific clinical decision support during the first scenario and 

fifteen prescriber participants received specific clinical decision support during the second scenario. One 

participant was unable to start the second clinical decision support scenario due to time limitations. The 

usability testing results for the EHRUT are detailed below (see Table 23). The table lists out the subtasks 

associated with Clinical Decision Support – Clinical criteria. 

 

Table 23. Clinical Decision Support – Clinical test results.  
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               Measure  

 

 

 

 

Task 

N  Task 

Success  

 

Path  

Deviation  

 

Task Time 

(Seconds) 

Errors  Scenario 

Ratings  

(5=Easy)  

#  Percent  

(%)  

 

Deviations 

(Observed / 

Optimal)  

Mean (SD)  

 

Deviations 

(Observed / 

Optimal)  

Percent (%) ** Mean (SD)  

Scenario 1B: Change 

Regimen Schedule 

and Calculate 

Carboplatin (CDS: 

Laboratory Tests) 

16 88% 19/16 
248 

(87)* 
248/70  13%** 

3.9* 

(0.8) 

Scenario 1B1: 

Understand clinical 

support for 

Carboplatin (CDS 

Labs) 

16 94% 0/0 
260 

(102)* 
260/70 6%** 

Scenario 1C: Order a 

CT Scan w/ Contrast 

and review CDS 

Alert (CDS: Med 

allergies) 

16 94% 8/6 
258 

(102)* 
258/70 6%** 

Scenario 1C1: 

Understand CDS for 

Iodine (CDS: Med 

Allergy) 

16 100% 0/0 
258 

(99)* 
258/70 0%** 

Scenario 2B: View 

regimens for 

Hodgkin’s 

Lymphoma (CDS: 

Problems) 

15 43% 17/12 
312 

(127)* 
312/63 57%** 

2.8* 
(0.8) 

Scenario 2C1: 

Access bibliographic 

information for 

ABVD regimen 

15 47% 1/1 
330 

(126)* 
330/63 53%** 

Scenario 2C2: View 

associated diagnosis 

and author for 

ABVD regimen 

15 93% 0/0 
400 

(142)* 
400 / 63 7%** 

Scenario 2D: 

Change Bleomycin 

dose and review 

CDS Alert (CDS: 

Medications) 

15^ 87% 17/19*** 
348 

(134)* 
348/63 13%** 

Scenario 2D1: 

Understand CDS 

alert for max daily 

dosage (CDS: Meds) 

15 93% 0/0 
416 

(140)* 
416/63 7%** 

Scenario 2E: 

Determine clinical 

trial eligibility (CDS: 

Demographics) 

15 20% 12/4 
263 

(62)* 
263/95 80%** 3.0* 

(0.8) 
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Scenario 2E1: 

Understand CDS 

alert for CDS 

Demographics 

15 100% 0/0 
414 

(151)* 
414/95 0% 

Scenario 2F: Review 

CDS Alert (CDS: 

Vitals) 

15 53% 1/1 
347 

(157)* 
347/95 47%** 

Scenario 2F1: 

Understand CDS 

alert temperature 

(CDS: Vitals) 

15 93% 0/0 
398 

(160)* 
398/95 7%** 

Scenario 2G: Add a 

regimen for a 

clinical trial and 

review the CDS alert 

(CDS: Combination: 

Vitals and 

Medications) 

15< 100% 17/14 
384 

(113)* 
384/95 

 

 

0%** 

 

 

Scenario 2G1: 

Understand CDS 

alert for CDS 

Combo: Med + 

Vitals) 

15 100% 0/0 
390 

(150)* 
390/95 0%** 3.0*(0.8) 

Scenario 4H2: 

Determine source of 

drug x drug 

interaction alert 

15 60% 0/0 
289 

(101)* 
289/115 40%** 3.7*(0.6) 

Scenario 4K2: 

Determine source of 

drug x allergy alert 
15 

100% 0/0 
309 

(90)* 
309/115 0%** 

3.7* 
(0.6) 

Scenario 4O: Access 

linked referential 

decision support for 

problem (Migraine) 

15 87% 6/5 
194 

(54)* 
194/61 13%** 3.7* 

(0.6) 

Scenario 4P: 

Determine source of 

educational info 

from outside source 

15 100% 0/0 
216 

(71)* 
216/61 0%** 3.7* 

(0.6) 

Scenario 5E: Find 

educational info 

from an outside 

source 

15 100% 6/5 
194 

(54)* 
194/64 0%** 3.6* (1.3) 

Scenario 5F: 

Determine source of 

educational 

information from 

outside source 

15 100% 0/0 
194 

(54)* 
194/64 0%** 

3.6 
(1.3) 
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               Measure  

 

 

 

 

Task 

N  Task 

Success  

 

Path  

Deviation  

 

Task Time 

(Seconds) 

Errors  Scenario 

Ratings  

(5=Easy)  

#  Percent  

(%)  

 

Deviations 

(Observed / 

Optimal)  

Mean 

(SD)  

 

Deviations 

(Observed / 

Optimal)  

Percent 

(%) ** 

Mean (SD)  

Scenario 1B: Change 

Regimen Schedule and 

Calculate Carboplatin 

(CDS: Laboratory 

tests) 

16 88% 19/17 
248 

(66)* 
248/70  13%** 

3.9* 

(0.8) Scenario 1C: Order a 

CT Scan w/ Contrast 

and review CDS Alert 

(CDS: Medication 

allergies) 

16 94% 8/6 
258 

(102)* 
258/70 6%** 

Scenario 2B: View 

regimens for 

Hodgkin’s Lymphoma 

(CDS: Problems) 

15^ 43% 17/12 
312 

(36)* 
312/63 57%** 

2.8* 

 (0.8) 

 
Scenario 2D: Change 

Bleomycin dose and 

review CDS Alert 

(CDS: Medications) 

15  87% 17/19*** 
348 

(134)* 
348/63 13%** 

Scenario 2E: 

Determine clinical trial 

eligibility (CDS: 

Demographics) 

15  20% 12/4 
263 

(62)* 
263/95 80%** 

3.0* 

(0.8) 

Scenario 2F: Review 

CDS Alert (CDS: 

Vitals) 

15  53% 1/1 
347 

(157)* 
347/95 47%** 

Scenario 2G: Add a 

regimen for a clinical 

trial and review the 

CDS alert (CDS: 

Combination: Vitals 

and Medications) 

15^  100% 17/14 
384 

(113)* 
384/95 0%** 

* Mean (SD) Task Time is the time to complete the entire Task. Deviations Observed/Optimal is the time to complete the entire 
scenario. Scenario Ratings are Mean (SD) ease-of-use rating for the entire scenario. 
** Reporting the % Task Failures. 
^ Due to technical difficulties, one participant was unable to appropriately complete this task. 
***reporting average optimal clicks for two possible pathways results in a number that was higher than the mean observed clicks 

 
Linked Referential CDS  
  
Fifteen participants attempted to locate linked referential information for a problem and locate linked 
referential information for a medication. Task performance was not differentiated by provider type 
(prescriber, nurse). Therefore, the data was not separated by user role. The usability testing results for the 
EHRUT are detailed below. Table 24 below provides the usability test results associated with accessing 
linked referential decision support. Table 23 also includes these tasks; here they are separated for the 
association with Linked Referential CDS.  
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Table 24. Usability Test Results associated with accessing linked referential decision support. 
               Measure  

 

 

 

 

Task 

N  Task 

Success  

 

Path  

Deviation  

 

Task Time 

(Seconds) 

Errors  Scenario 

Ratings  

(5=Easy) 

#  Percent (%) Deviations 

(Observed / 

Optimal)  

Mean 

(SD)  

 

Deviations 

(Observed / 

Optimal)  

 

Percent 

(%) ** 

Mean (SD)  

Scenario 4O: Access 

linked referential decision 

support for problem 

(Migraine) 

15 87% 9/5 
203 

(67)* 
203/61 13%** 

3.7*~ 

(0.6) 

Scenario 5E: Access 

linked referential decision 

support for medications 

(Digoxin) 

15 100% 6/5 
194 

(54)* 
194/64 0%** 

3.6*~ 

(1.3) 

* Mean (SD) Task Time is the time to complete the entire scenario. Deviations Observed/Optimal is the time to complete the entire 
scenario. Scenario Ratings are Mean (SD) ease-of-use rating for the entire scenario. 
** Reporting the % Task Failures. 

 
Access Source Attributes 
 
Fifteen prescriber participants attempted the tasks to access source attributes for CDS alert content. 
Fifteen prescriber and nurse participants attempted the task to access source attributes for drug-allergy 
interaction checks. Fifteen prescriber and nurse participants attempted the tasks to access source 
attributes for linked referential CDS content. Task performance was not differentiated by provider type 
(prescriber, nurse) for accessing source attributes for linked referential CDS content. Therefore, the data 
was not separated by user role, where appropriate. The usability testing results for the EHRUT are 
detailed below.  
 
Table 25 below provides the usability test results associated with accessing Source Attributes. . Table 23 
also includes these tasks; here they are separated for the association with Access Source Attributes of 
CDS.  
 

Table 25. Usability test results associated with accessing source attributes. 
               Measure  

 

 

 

 

Task 

N  Task 

Success  

 

Path  

Deviation  

 

Task Time 

(Seconds) 

Errors  Scenario 

Ratings  

(5=Easy) 

#  Percent (%) Deviations 

(Observed / 

Optimal)  

Mean 

(SD)  

 

Deviations 

(Observed / 

Optimal)  

 

Percent 

(%) ** 

Mean (SD)  

Scenario 2C2: Access 

source attributes for 

the CDS alert content 

15 100% 0/0 
400 

(142)* 
400/63 0%** 

2.8* 

(0.8) 

Scenario 4K2: Access 

source attributes for 

the alert content (Drug 

x Allergy) 

15^ 

Performance after initial exposure. 

100% 0/0 
309 

(90)* 
309/115 0%** 

3.7* 

(0.6) 

Scenario 5F: Access 

source attributes for 

the linked referential 

CDS content 

15 

Performance after initial exposure. 

100% 0/0 
194 

(54)* 
194/64 0%** 

3.6 

(1.3) 



 
 

1 Post Street 
San Francisco, CA  94104 69 

 

* Mean (SD) Task Time is the time to complete the entire scenario. Deviations Observed/Optimal is the time to complete the entire 
scenario. Scenario Ratings are Mean (SD) ease-of-use rating for the entire scenario. 
** Reporting the % Task Failures. 
^ One of fifteen participants was unable to complete this task due to an artifact of testing. 

 

 Discussion of the Findings  
The following sections discuss the results organized around an error analysis, test performance and error 
rates. The error analysis includes identification of use errors and user interface design issues as well as 
classification of severity based on the consequence of the error. Use errors and user interface design issues 
that resulted in subtask failures, that are known industry risk issues, and errors and issues related to 
aspects of the user interface that are configured per customer site are considered more severe compared 
to noncritical system usability issues related to efficiency. As such the discussion of more serious errors 
and issues is provided in the Error Analysis section and the associated mitigation strategy is provided in 
the Areas for Improvement section.  
 
Based on our definition of effectiveness metrics, performance, use errors and issues stemming from task 
failures are also discussed in the Effectiveness section as effectiveness was measured with task success 
and failure.  
 
Noncritical system usability issues related to efficiency are discussed in the Efficiency section. Associated 
recommendations are provided in the Areas for Improvement section.  
 
Satisfaction was assessed at the scenario level and at the system level. Both are discussed in the 
Satisfaction section. 
 

ERROR ANALYSIS 

 
Alert fatigue is a known issue across the industry and was validated during usability testing. Alert fatigue 
is a serious issue that plagues providers. Potential risks related to alert fatigue include desensitization to 
alerts and/or overreliance on alerts. Throughout the usability test session, participants interacted with a 
number of clinical decision support alerts. In some cases, the participant carefully reviewed the alert. In 
some cases, the participant continued past the alert. 
 
Many of the Meaningful Use 3 Safety-Enhanced Design criteria involve alerts and messages that 
interrupt the workflow. As such, some of the alerting experienced during the usability test session was an 
artifact of testing. Configuration purposely was not set to control the severity of alerts and the level of 
alerts presented to the participants. Depending on the scenario, both critical and noncritical alerts 
appeared.  

 
CDS Intervention Interaction and Evidence-Based Decision Support Interventions  
 

Critical use errors existed for clinical decision support intervention recommendations that did not 
automatically interrupt the participant’s workflow. Some participants had difficulty finding where these 
recommendations existed in the user interface and had to be directed to the correct area of the screen. The 
root causes of these errors were unintuitive menu structure, labeling, screen density and in some cases, 
differences in system configuration. Once the association was learned, participants were generally able to 
find their way back to the correct location on subsequent tasks. 
 
One use error was observed when one participant didn’t choose the necessary link to access a window to 
calculate a medication dose. The root cause was that the participant was not familiar with that type of task 
and potentially the acronym used to access the link. Once pointed out, the participant was able to 
complete the task. 
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Another use error was observed when two participants, each on different tasks, had correctly completed the 
portion of the task that relates to clinical decision support but did not adjust the regimen to start “today”.  
The system provided a warning that the regimen could not be started without a date, but the warning 
information was presented only at the top of the screen and did not highlight to the participants the 
incomplete field. The root cause is the participants assume the date was today. In addition, the layout of the 
display of the treatment days is not optimized for all users. One participant attempted many efforts to close 
the screen because s/he did not understand the warning and subsequent field that needed to be completed.  
 
One participant ordered an image with contrast, where the patient was allergic to the contrast. The 
participant was able to order the image and used a discrete menu choice menu to specify the image should 
be with contrast. The root cause for the use error is that the system did not alert the user that the patient 
had an allergy to the contrast. If non-discrete data is added through common controls typically used to 
add discrete data to a patient’s record, the system must alert users when appropriate. Users may assume 
all information added through these common controls are being added as discrete data and may assume 
the system will alert them to any issues with the data.   
 
A few participants were seen choosing the wrong option on various forms. Others couldn’t find required 
buttons, controls or specific information. The root cause is the layout, density, and labeling of the forms. 
These issues caused delays in task completion for participants who correctly executed the tasks. 
 
In one use error, participants had to choose options in dropdown menus to complete a search form and 
once they were done, a window was presented that required them to choose some of the same 
information. A few participants didn’t think they needed to re-choose the information and were unable to 
complete the task correctly. The root cause is the system does not apply the previously chosen information 
to the popup window and this is compounded by the layout, density, and labeling of the items in the 
window. 
 
Some errors were associated with an artifact of testing. A few participants had data entry errors in these 
tasks. These errors are likely due to artifacts of testing. This was due to the participants’ misunderstanding 
of the task, a short-term memory lapse, or a mistype on the keyboard. Some participants had confusion 
with the instructions. They were able to complete the tasks but had some time delays. One participant was 
unable to complete both the View Regimens for Hodgkin’s Lymphoma task, the CDS: Problems List task, 
and the Add a Medication Regimen for a Clinical Trial task, the CDS Combo: Medication List and Vitals 
task due to system difficulties. 

 
Linked Referential CDS 
 

A critical use error issue was observed when two participants were unable to complete this task because 
they were unable to find the linked referential CDS. This was because it is found in another menu on their 
system and the menu it was located on for the test is long. Participants who were able to complete this 
task tended to have a longer completion time because many also said it was found in another menu on 
their practices’ systems and had to search for it. 

 
Access Source Attributes 
 

Generally, lower success percentages associated with accessing source attributes were influenced by 
participants’ not understanding why the task was required since it is not a task they would do or the 
participants providing the bibliographical references to a specific alert and not the source of an alert. 
 

EFFECTIVENESS 
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Performance for acting upon clinical decision support alerts for a combination of alerts 

(vitals/medications alerts) was at or above the 95% success criterion. Acting upon clinical decision 

support alerts based on demographics, problems, vitals, lab tests, medication allergy and medications was 

below the 95% success criterion. The contributing factors were non-intuitive labeling, dense layouts, 

unfamiliar acronyms, inappropriate controls for non-discrete data, and duplication of effort. 

 
Performance of identifying the linked referential CDS was above the 95% acceptance criterion once users 
had an initial exposure to the linked referential CDS.  
 
Performance of identifying CDS intervention source was at or above the 95% acceptance criterion. 
Performance of identifying the drug-allergy alert source was at or above the 95% acceptance criterion after 
first exposure to the feature. Performance of identifying the source of linked referential content was at or 
above the 95% criterion after first exposure to the feature.  

 
EFFICIENCY 

 
Another noncritical system usability issue observed was that one alert was presented twice in the same 
task flow (the alert was duplicated) and one participant read both duplicate alerts to proceed with the 
order.  This was likely due to a bug in the software.  
 

SATISFACTION 

 

Satisfaction levels were rated at the system level and at a scenario level. Refer to Section 20 for the system 

level Satisfaction ratings. Participants rated the scenario, which included these tasks, on a 1 (very difficult) 

to 5 (very easy) scale. Some tasks were completed as part of Scenario 1. The mean was 3.9 with a standard 

deviation of 0.8. Some tasks were completed as part of Scenario 2.1. The mean was 2.8 with a standard 

deviation of 0.8. Some tasks were completed as part of Scenario 2.2. The mean was 3.0 with a standard 

deviation of 0.8. Some tasks were completed as part of Scenario 4. The mean was 3.7 with a standard 

deviation of 0.6. Some tasks were completed as part of Scenario 5. The mean was 3.6 with a standard 

deviation of 1.3.  

 

MAJOR FINDINGS 

 

Performance for the following were at or above the 95% success criterion: 

• Acting upon clinical decision support alerts for combo vitals/medications. 

• Accessing the linked referential CDS after first exposure. 

• Accessing source attributes for CDS alert content. 

• Accessing source attributes for drug-drug and drug-allergy alerts after initial exposure.  

• Accessing source attributes for linked referential CDS content after initial exposure.  

 
Performance for the following were below the 95% success criterion: 

• Acting upon clinical decision support alerts based on demographics, problems, vitals, lab 

tests, medication allergy and medications. 

• Accessing the linked referential CDS on first exposure. 

 

Opportunities to improve the effectiveness and efficiency were identified and are described below. 

However, alert fatigue remains an industry-wide risk concern and must be balanced with the amount of 

the information that is displayed.  
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AREAS FOR IMPROVEMENT 

 

The McKesson team is well aware of the industry’s known issue with alert fatigue. The team currently 
addresses alert fatigue by allowing sites to configure the CDS that is presented to users. There are alerts 
that cannot be ignored because of patient safety. The team has calibrated the system so as to provide 
safeguards related to these critical alerts. In addition, the McKesson team would like to call for and be 
involved with the development and sharing of industry best practices, guidelines, templates regarding 
safety-enhanced design that impacts patient safety associated with alerts and alert fatigue.   
 
Minimal training and familiarity will aid end users to be able to locate and launch the linked referential 
CDS and Source Attribute features.  
 
Areas for improvement related to effectiveness and efficiency were also identified related to the visual 
layout of the content provided in the alerts and regarding the action buttons in the alerts: 

• Consider redesigning/relabeling the menu options to be clearly delineated to the users and 
be sure items located in each of the menu options fit the users’ mental model.  

• Ensure that jargon/acronyms/initials are used only if the user population is familiar with 
them. If users are not familiar with them, there needs to be a reference as to what they 
mean, or the full term should be used. 

• Consider presenting a temporal understanding of the regimen. 

• If a warning for an incomplete form is displayed, consider showing/highlighting the field 
that needs to be appropriately completed. 

• Ensure that similar types of interactions are consistent across the system. 

• If possible, consider using safety checks on non-discrete data. 

• Review layouts for improved effectiveness and efficiency. 

• Consider giving cues to facilitate users’ understanding with what is actionable and/or be 
consistent with similar items ability to be actionable. 

• Ensure buttons are salient and appropriately located. 

• Ensure information entered by the user is automatically updated in other parts of the EHR 
so they user does not need to re-enter the same information. 

• Ensure alerting CDS’s saliency is appropriate and proportional to its level of severity. All 
highly serious or life-threatening alerts should be acknowledged. 

• Ensure icons clearly differ from each other. 

• Consider enabling a feature that shows (with text or highlighting) the names and classes 
of medications/orders that will trigger an alert for a given patient, before the 
medication/order is prescribed.  

• Consider enabling a feature that triggers an alert for an overdose as soon as the overdose 
has been entered. 

• Consider increased text spacing and the use of bold or other text features to distinguish 
certain text from other text shown when hovering. 
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15 Results: § 170.315(a)(9) Clinical Decision Support – 

Configuration 

 Task Mapping  

Table 26 maps Clinical Decision Support – Configuration criteria to usability test tasks to aid verification 
that the report contains all required test scenarios for this EHR capability submitted for testing. Green 
font is used within the certification criteria and within the steps for successful task completion to aid 
verification that the usability test tasks address the details of the specified criteria. 
 
Table 26. Clinical Decision Support – Configuration criteria mapped to usability test tasks. 

§ 170.315(a)(9) Clinical Decision Support (CDS) 
(i) CDS intervention interaction. Interventions provided to a user must occur when a user is interacting with 
technology.  
(ii) CDS configuration.  

(A) Enable interventions and reference resources specified in paragraphs (a)(9)(iii) and (iv) of this 
section to be configured by a limited set of identified users (e.g., system administrator) based on a user’s 
role.  
(B) Enable interventions:  

(1) Based on the following data:  
(i) Problem list;  
(ii) Medication list;  
(iii) Medication allergy list;  
(iv) At least one demographic specified in paragraph (a)(5)(i) of this section;  
(v) Laboratory tests; and  
(vi) Vital signs.  

(2) When a patient’s medications, medication allergies, and problems are incorporated from a transition of 
care/referral summary received and pursuant to paragraph (b)(2)(iii)(D) of this section.  

(iii) Evidence-based decision support interventions. Enable a limited set of identified users to select (i.e., activate) 
electronic CDS interventions (in addition to drug-drug and drug-allergy contraindication checking) based on each one and 
at least one combination of the data referenced in paragraphs (a) (9)(ii)(B)(1)(i) through (vi) of this section.  
(iv) Linked referential CDS.  

(A) Identify for a user diagnostic and therapeutic reference information in accordance at least one of the following 
standards and implementation specifications:  

(1) The standard and implementation specifications specified in § 170.204(b)(3). <InfoButton> 
(2) The standard and implementation specifications specified in § 170.204(b)(4). <InfoButton> 

(B) For paragraph (a)(9)(iv)(A) of this section, technology must be able to identify for a user diagnostic or 
therapeutic reference information based on each one and at least one combination of the data referenced in 
paragraphs (a)(9)(ii)(B)(1)(i), (ii), and (iv) of this section.  

(v) Source attributes. Enable a user to review the attributes as indicated for all CDS resources:  
(A) For evidence-based decision support interventions under paragraph (a)(9)(iii) of this section:  

(1) Bibliographic citation of the intervention (clinical research/guideline);  
(2) Developer of the intervention (translation from clinical research/guideline);  
(3) Funding source of the intervention development technical implementation; and  
(4) Release and, if applicable, revision date(s) of the intervention or reference source.  

(B) For linked referential CDS in paragraph (a)(9)(iv) of this section and drug-drug, drug-allergy interaction checks 
in paragraph (a)(4) of this section, the developer of the intervention, and where clinically indicated, the 
bibliographic citation of the intervention (clinical research/guideline). 

 
To successfully complete this Task, participants were required to complete each of the following subtasks. Only tasks 
related to § 170.315 (a)(9) Clinical Decision Support – Configuration criteria will be discussed in this chapter. 
 
Configuration Scenario 1:  

Task E: Enable problem on chart template 
Task F: Enable problem on chart template 
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 Task Participant and Instructions  

Based on user characteristics, typical workflow, and tasks performed as part of their daily work, 
configuration specialists attempted this task. Participants were given the following instruction:  

 

Configuration Scenario 1 

Task E: Customer NCDS wants to change the system so that regimen ABVD template is associated with a 

Colon Cancer problem. 

 

Task F: Customer NCDS wants to change the system so that regimen CHOP template is associated with a 

Bladder Cancer problem. 

 

 Data Analysis and Reporting 

The results of the usability test were calculated according to the methods specified in the Usability Metrics 
section above. Configuration Task 1E was considered an initial exposure since not all participants had 
performed the required adjustments in their career.  
 

The usability testing results for the EHRUT are detailed below (see Table 27). The table shows results for 

two subtasks associated Clinical Decision Support – Configuration criteria. 

 

Table 27. Clinical Decision Support – Configuration test results. 
               Measure  

 

 

 

 

 

Task 

N  Task 

Success  

 

Path  

Deviation  

 

Task Time 

(Seconds) 

Errors  Task 

Ratings  

(5=Easy) 

#  Percent 

(%) 

Deviations 

(Observed / 

Optimal)  

Mean 

(SD)  

 

Deviations 

(Observed / 

Optimal) 

 

Percent  

(%)  

Mean (SD)  

Config Task 1E: 

Enable problem on 

chart template 10*** 

Config Task 1E - Initial Exposure for some participants who had not performed 

this adjustment during their careers. 

100% 21/17 
151* 

(88) 

151* 

/65 
0%** 4.0*(1.0) 

Config Task 1F: 

Enable problem on 

chart template 

10*** 100% 21/17 
98* 

(63) 

98* 

/65 
0%** 4.7*(0.5) 

* Mean (SD) Task Time is the time to complete the entire scenario. Deviations Observed/Optimal is the time to complete the entire 
scenario. Scenario Ratings are Mean (SD) ease-of-use rating for the entire scenario. 
** Reporting the % Task Failures. 
*** Less than 15 participants were tested due to the fact that the population of users who perform these tasks is less than 15. 

 

 Discussion of the Findings  

The following sections discuss the results organized around a risk analysis of use, test performance and 
error rates. The risk analysis of use includes identification of use errors and user interface design issues as 
well as classification of severity based on the consequence of the error. Use errors and user interface 
design issues that resulted in subtask failures, that are known industry risk issues, and errors and issues 
related to aspects of the user interface that are configured per customer site are considered more severe 
compared to noncritical system usability issues related to efficiency. As such the discussion of more 
serious errors and issues is provided in the Risk Analysis section and the associate mitigation strategy is 
provided in the Areas for Improvement section.  
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Based on our definition of effectiveness metrics, performance, use errors and issues stemming from task, 
failures are also discussed in the Effectiveness section as effectiveness was measured with task success 
and failure.  
 
Noncritical system usability issues related to efficiency are discussed in the Efficiency section. Associated 
recommendations are provided in the Areas for Improvement section.  
 
Satisfaction was assessed at the scenario level and is discussed in the Satisfaction section. 
 

ERROR ANALYSIS 

 
One critical use error was identified with these tasks where a user was unable to locate the area in the 

software for accessing the regimen templates. The root cause was screen layout and labeling and lack of 

prompting in the user interface for where to begin these types of tasks. This issue was confounded by the 

user’s lack of familiarity with the task.  

 

EFFECTIVENESS 

  

Performance of the subtasks was at or above the 95% success criterion. 

 

EFFICIENCY 

 

Noncritical system usability issues that did not result in use errors were identified and provide 

opportunities for improvement related to the efficiency of this feature. A few participants added a second 

primary template following the addition of the main problem template. For example, participants added a 

Bladder Cancer problem to the CHOP template and then proceeded to add a Bladder Cancer second 

primary template. Efficiency could be improved if a second primary option was available during the 

addition of the main problem so that users do not have to conduct a search in addition to the second 

primary.  

 

Another efficiency issue that was that the system configuration could have several variations of a regimen 

template and identifying the desired template among several can take extra time, extra thought, and extra 

clicks. This topic is compounded by the fact that the regiment template names might not use logical 

labeling that helps the user find the desired item.  

 

SATISFACTION 

 

Satisfaction levels were rated at the system level and at a scenario level. Refer to Section 20 for the system 

level Satisfaction ratings. Participants rated the scenario, which included these tasks, on a 1 (very difficult) 

to 5 (very easy) scale. For the initial exposure task of adding the problem of Colon Cancer to the ABVD 

template, the mean satisfaction was 4.0 with a standard deviation of 1.0. For the second task of adding the 

Bladder Cancer problem to the CHOP template, the mean satisfaction was 4.7 with a standard deviation of 

0.5. 

  

MAJOR FINDINGS 
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Performance was at or above 95% success criterion for the two CDS configuration tasks. Opportunities to 

improve the effectiveness and efficiency were identified and are described below. 

 

AREAS FOR IMPROVEMENT 

 

An area for improvement related to effectiveness and efficiency includes: 

• Consider linking the second primary of a diagnosis during the addition of a main problem 

to a chart template. 

 

16 Results: § 170.315(a)(14) Implantable Device List  

 Task Mapping  
 
Table 28 maps the Implantable Device List criteria to usability test tasks to aid verification that the report 
contains all required test scenarios for this EHR capability submitted for testing. Green font is used 
within the certification criteria and within the steps for successful task completion to aid verification that 
the usability test tasks address the details of the specified criteria. 
 
Table 28. Implantable Device List Criteria Mapped to Usability Test Tasks. 

§ 170.315(a)(14) Implantable Device List 
(i) Record Unique Device Identifiers associated with a patient’s Implantable Devices.  

(ii) Parse the following identifiers from a Unique Device Identifier:  

(A) Device Identifier;  

(B) The following identifiers that compose the Production Identifier:  

(1) The lot or batch within which a device was manufactured;  

(2) The serial number of a specific device;  

(3) The expiration date of a specific device;  

(4) The date a specific device was manufactured; and  

(5) For an HCT/P regulated as a device, the distinct identification code required by 21 CFR § 1271.290(c).  

(iii) Obtain and associate with each Unique Device Identifier:  

(A) A description of the implantable device referenced by at least one of the following:  

(1) The “GMDN PT Name” attribute associated with the Device Identifier in the Global Unique Device 

Identification Database.  

(2) The “SNOMED CT® Description” mapped to the attribute referenced in paragraph (a)(14)(iii)(A)(1) of this 

section.  

(B) The following Global Unique Device Identification Database attributes:  

(1) “Brand Name”;  

(2) “Version or Model”; Page 3 of 9  

(3) “Company Name”;  

(4) “What MRI safety information does the labeling contain?”; and  

(5) “Device required to be labeled as containing natural rubber latex or dry natural rubber (21 CFR 801.437).”  

(iv) Display to a user an implantable device list consisting of:  

(A) The active Unique Device Identifiers recorded for the patient;  

(B) For each active Unique Device Identifier recorded for a patient, the description of the implantable device 

specified by paragraph (a)(14)(iii)(A) of this section; and  

(C) A method to access all Unique Device Identifiers recorded for a patient.  

(v) For each Unique Device Identifier recorded for a patient, enable a user to access:  

(A) The Unique Device Identifier;  

(B) The description of the implantable device specified by paragraph (a)(14)(iii)(A) of this section;  

(C) The identifiers associated with the Unique Device Identifier, as specified by paragraph (a)(14)(ii) of this section; 

and 
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(D) The attributes associated with the Unique Device Identifier, as specified by paragraph (a)(14)(iii)(B) of this 

section.  

(vi) Enable a user to change the status of a Unique Device Identifier recorded for a patient.  
To successfully complete this Task, participants were required to complete each of the following subtasks. 
Scenario 8: 

Task A: Access the implanted devices 
Task B: Record and parse implanted device ID on patient chart 
Task C: Record and parse implanted device ID on patient chart 
Task D: Change implanted device ID on patient chart 
Task E: View implantable device information 
Task F: View all active implantable devices 
Task G: View all implantable devices  

 Task Participant and Instructions  
Based on user characteristics, typical workflow, and tasks performed as part of their daily work, 
prescribers and nurses attempted this task. Prescriber and nurse data were combined based on the fact 
that neither the task nor the user characteristics differ based on these user roles. Several of the tasks were 
new features in the application. Participants were given the following instruction:  

 

Scenario 8 
The same patient recently had breast cancer surgery and brings in paperwork from that surgery, including 
information about devices implanted during the surgery.  
 
• Task A and B: Please add the polyester suture used in the patient’s abdomen to their chart. You will want to 

copy and paste the long alphanumeric and add that to his chart. 

• Task C: Next, you’d like to add the tissue expander in her right breast to her chart. 
• Task D: Now please go back in and indicate that the tissue expander was removed on June 1, 2017. 

• Task E: I have some follow-up questions for you. Please select the polyester suture you added to the chart. 
o What is the manufacturer date of the device? 
o What is the description of this device? 
o What is the model number of the device? 

• Task E: How many Active Implanted Devices does your patient currently have in her record? 

• Task F: How many Total Implanted Devices are recorded for your patient, this includes all devices not just 
active ones? 

 
Do you have any questions about what I am asking you to do? 
Remember to tell me when you are done. 

 Data Analysis and Reporting  
The results of the usability test were calculated according to the methods specified in the Usability 
Metrics section above. Prescribers and nurses performed the Implantable Devices scenario. Only the 
activities associated with the Implantable Devices criteria are reported in this chapter.  
  

Fifteen participants attempted all the tasks in the scenario. Task performance was not differentiated by 

provider type (prescriber, nurse, scheduler). Therefore, the data was not separated by user role. The 

usability testing results for the EHRUT are detailed below (see Table 29). The table lists out the usability 

test results for each subtask associated with the Implantable Device List criteria. 

 

Table 29. Implantable Device List Usability Test Results  
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               Measure  

 

 

 

 

Task 

N  Task 

Success  

 

Path  

Deviation  

 

Task Time 

(Seconds) 

Errors  Scenario 

Ratings  

(5=Easy) 

#  Mean (SD)  

 

Deviations 

(Observed / 

Optimal)  

Mean 

(SD)  

 

Deviations 

(Observed 

/ Optimal)  

 

Mean 

(SD)  

Mean (SD)  

Task 8A: Access 

implantable device 

section 

Tasks A and B were an initial exposure to implantable devices for the participants. 

15 73% 6/4 

350 

(154)* 
350/54 

27%** 

2.8* 

(1.1) 

Task 8B: Record and 

parse implanted device 

ID on patient chart 

15 80% 11/14*** 20%** 

Task 8C: Record and 

parse implanted device 

ID on patient chart 

15 100% 13/14*** 0%** 

Task 8D: Change 

implanted device on 

patient chart 

15 87% 7/6 13%** 

Task 8E: View 

implantable device 

information 

14^ 100% 1/1 0%** 

Task 8F: View all 

active implantable 

devices 

15 100% 0/0 0%** 

Task 8G: View all 

implantable devices 
15 100% 1/1 0%** 

* Mean (SD) Task Time is the time to complete the entire scenario. Deviations Observed/Optimal is the time to complete the entire 
scenario. Scenario Ratings are Mean (SD) ease-of-use rating for the entire scenario. 
** Reporting the % Task Failures. 
^ One participant did not complete this task due to an artifact of testing. 
***Reporting average optimal clicks for two possible pathways results in a number that was higher than the mean observed clicks.  

 Discussion of the Findings  
The following sections discuss the results organized around an error analysis, test performance and error 
rates. The error analysis includes identification of use errors and user interface design issues as well as 
classification of severity based on the consequence of the error. Use errors and user interface design issues 
that resulted in subtask failures, that are known industry risk issues, and errors and issues related to 
aspects of the user interface that are configured per customer site are considered more severe compared 
to noncritical system usability issues related to efficiency. As such the discussion of more serious errors 
and issues is provided in the Error Analysis section and the associated mitigation strategy is provided in 
the Areas for Improvement section.  
 
Based on our definition of effectiveness metrics, performance, use errors and issues stemming from task 
failures are also discussed in the Effectiveness section as effectiveness was measured with task success 
and failure.  
 
Noncritical system usability issues related to efficiency are discussed in the Efficiency section. Associated 
recommendations are provided in the Areas for Improvement section.  
 
Satisfaction was assessed at the scenario level and at the system level. Both are discussed in section 19, the 
Satisfaction section. 
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ERROR ANALYSIS 

A use error was observed when participants were asked to access the implantable devices, an area new to 
them. Many participants weren’t sure where to start this task in the EHR. Some looked in the correct 
menu while others looked in other areas of the EHR. For the participants who were looking in the correct 
menu, they were not always able to find the correct option. The root cause is that an implantable devices 
section doesn’t intuitively fit into the current menu and doesn’t clearly fit in any one given location since 
participants went to many different locations to look for it. Compounding this issue is Implantable 
Devices is listed with many other menu options, making for a cluttered menu. It is also one of the last 
options, so participants were seen leaving the correct menu before read through the entire list of options.  
 
A few critical use errors were observed on the Add/Edit Device popup. A few participants did not paste 
the device number in the UDI field. In addition, some participants tried to enter the name of the device or 
the type of the device in the UDI field, not the associated alphanumeric. The root cause is an unfamiliar 
acronym is used to label the field and there are no cues that an alphanumeric should be entered in that 
field. Some participants didn’t know to click the Lookup button after the UDI (Unique Device Number) 
was pasted in the UDI field. A few participants were trying to figure out how to close the popup without 
losing the entered data since the Save button doesn’t appear if the Lookup button hasn’t been pressed. 
The root cause is the design and layout doesn't make it obvious that Lookup needs to be pressed once the 
UDI field is filled.  
 
Critical use errors were observed with the date picker. A few participants entered the wrong implant date. 
The root causes are a lack of white space in the layout around the date picker and a lack of clear feedback 
on the entered information. Later in the scenario, when participants were asked to specify that an 
implanted device was removed on a certain date, some participants specified the removal date with the 
date picker, others specified this in the comments section. Some participants were certain the date picker 
was to be used for the implant date of the implanted device and the removal date should be added to the 
comments, other were certain the date picker was to be used for the removal date and no implanted date 
needed to be specified, and still others were unsure what date the date picker should be used for. The root 
cause is there is only one date picker and it isn’t labeled for what date it should represent.   
 

One participant had a close call when they forgot to press the Lookup button. S/he closed out of the add 

implantable devices popup, which subsequently lost all their work. S/he re-entered the implantable device 

and pressed the Lookup button.  Another participant had a close call when entering the UDI. When the 

UDI was pasted, the old UDI showed in the field, not the new UDI that was to be added to the patient’s 

chart. The participant realized it wasn’t the appropriate UDI and went and copied the appropriate UDI 

and added it to the patient’s chart.  

 

One participant completed the task in which they needed to find and read identifier information related to 

the implanted device. However, their answer was unclear and clarification on the answer was not 

obtained. For this reason, their answer was not included in the analyses of this task.   

 
EFFECTIVENESS 

 

Task performance for some subtasks, including accessing implanted devices, the initial task of recording 
an implanted device and changing an implanted device, fell below the 95% success criterion. The 
contributing factors were unclear and cluttered menu options, an unfamiliar acronym, a non-salient 
button, lack of white space and feedback, only one date unclear use of the date.  
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EFFICIENCY 

 

Noncritical system usability issues that did not result in use errors were identified and provide 

opportunities for improvement related to the efficiency of this feature. Task times and number of clicks 

varied considerably during changing and adding an implanted device. Several interactions led to this: 

 

• As mentioned above, some participants did not know what UDI stood for and entered the 

device name or descriptor in that field rather than the UDI alphanumeric. 

• As mentioned above, some participants did not understand the Lookup button need to be 

pressed before the implanted device could be added to the patient’s chart. 

• Many participants initially skipped completing the Site field, but then went back and 

completed it. Other did not complete it. One participant put the site information in the 

comments section. 

 

A few participants struggled with accessing the implanted device after it was entered into the EHR due to 
lack of cues that the item is clickable.   

 

SATISFACTION 

 

Satisfaction levels were rated at the system level and at a scenario level. Refer to Section 20 for the system 

level Satisfaction ratings. Participants rated the scenario, which included these tasks, on a 1 (very difficult) 

to 5 (very easy) scale. The mean was 2.8 with a standard deviation of 1.1.  

 

MAJOR FINDINGS 

Task performance for some subtasks fell below the 95% success criterion. Task performance for other 
subtasks was at or above the 95% success criterion. Errors associated with accessing, adding and changing 
a new device are described above. Opportunities to improve the effectiveness and efficiency were 
identified and are described below. 

 

AREAS FOR IMPROVEMENT 

Areas for improvement associated with implanted devices include: 

• Consider allowing implantable devices to be added through Add or a similar type option.  

• Consider reviewing the number and order of the menu options. 

• Only use jargon/acronyms/initials if the user population is familiar with them. If users are 
not familiar with them, there needs to be a reference to their meaning or the full term 
should be used. 

• Consider using gray example text in the UDI field to cue users that an alphanumeric 
belongs in that field. 

• Review the location of the Lookup button. 

• Consider making the Lookup field grayed out until the UDI filed is filled. Once the UDI 
field is filled, then make the Lookup button active. There needs to be a clear distinction 
between an inactive and active button for this type of interaction, otherwise make the 
button more salient (e.g., highlight it) after the UDI is entered. 

• Consider having the Save button on the popup, but inactivated until the Lookup button is 
pressed. This cues the users something else needs to be completed before Save can be 
selected. 
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• Consider the use of white space between some of the inputs to avoid clutter and decrease 
erroneous entered fields. 

• Consider displaying another date picker if an implanted device is specified as 
inactive/removed. 

• Consider adding descriptors to the date picker label. 

• Consider specifying what fields are required. 

• Consider providing an initial cue that the implantable device rows are clickable before a 
user’s cursor moves over one on the Implanted Devices dialog.  

 

17 Results: § 170.315(b)(2) Clinical Information Reconciliation 
and Incorporation (CIRI)  

 

 Task Mapping  
 
Table 30 maps the Clinical Information Reconciliation and Incorporation (CIRI) criteria to usability test 
tasks to aid verification that the report will contain all required test scenarios for this EHR capability 
submitted for testing. Green font is used within the certification criteria and within the steps for 
successful task completion to aid verification that the usability test tasks address the details of the 
specified criteria. 
 
Table 30. CIRI criteria mapped to usability test tasks. 

§ 170.315(b)(2) Clinical Information Reconciliation and Incorporation 
(i) General requirements. Paragraphs (b)(2)(ii) and (iii) of this section must be completed based on the receipt of a 
transition of care/referral summary formatted in accordance with the standards adopted in  
§ 170.205(a)(3) and § 170.205(a)(4) using the Continuity of Care Document, Referral Note, and (inpatient setting only) 
Discharge Summary document templates.  
 
(ii) Correct patient. Upon receipt of a transition of care/referral summary formatted according to the standards adopted 
§ 170.205(a)(3) and § 170.205(a)(4), technology must be able to demonstrate that the transition of care/referral summary 
received can be properly matched to the correct patient.  
 
(iii) Reconciliation. Enable a user to reconcile the data that represent a patient's active medication list, 
medication allergy list, and problem list as follows. For each list type:  

(A) Simultaneously display (i.e., in a single view) the data from at least two sources in a manner that allows a 
user to view the data and their attributes, which must include, at a minimum, the source and last modification date.  
(B) Enable a user to create a single reconciled list of each of the following: medications; medication 
allergies; and problems.  
(C) Enable a user to review and validate the accuracy of a final set of data.  
(D) Upon a user's confirmation, automatically update the list, and incorporate the following data expressed 
according to the specified standard(s):  

(1) Medications. At a minimum, the version of the standard specified in § 170.207(d)(3);  
(2) Medication allergies. At a minimum, the version of the standard specified in § 170.207(d)(3); and  
(3) Problems. At a minimum, the version of the standard specified in § 170.207(a)(4).  

 
(iv) System verification. Based on the data reconciled and incorporated, the technology must be able to create a file 
formatted according to the standard specified in § 170.205(a)(4) using the Continuity of Care Document template.  
 
To successfully complete this Task, participants were required to complete each of the following subtasks. Only tasks 
related to § 170.315 (b)(2) will be addressed in this section.  
 
Scenario 7:  

Task B: Reconcile medication allergies from a recent clinic visit 
Task D: Reconcile medications from a recent clinic visit 
Task G: Reconcile problems from a recent clinic visit 
Task I: Create a Continuity of Care Document  
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   Task Participant and Instructions  
Based on user characteristics, typical workflow, and tasks performed as part of their daily work, 
prescribers and nurses attempted this task. Prescriber and nurse data were combined based on the fact 
that neither the task nor the user characteristics differ based on these user roles. Participants were given 
the following instruction: 
 
Most of the participants were unfamiliar with the CIRI features. To ensure that participants had initial 
exposure with the reconciliation feature prior to performing the task, the moderator provided guided 
training with one of the areas. For example, the moderator would give the participant guided training on 
the reconciliation feature using the patient medication allergy reconciliation view. Participants were given 
the following instructions:  

 

Scenario 7 

There is a feature in the EHR that is used to electronically reconcile clinical information from an external source 

with information in this EHR.  For example, let’s say the patient had a hospital visit.  The hospital will send your 

practice the clinical information from the hospital visit and your team can reconcile that information with the 

information in your EHR. 

 

Are you familiar with this new feature? 

 

• Task A: Now, please reconcile the allergies as if you were seeing this referral patient in your own 
practice. 

o After you had completed the reconciliation, what would you do next to ensure the correct 

allergies were added? 

• Task B: Go ahead and determine if any new outside medications need to be reconciled and if so reconcile 

them as if this was your patient.  Remember to tell me when you are done. 

o After you had completed the medication reconciliation, what would you do next to ensure the 

correct meds were added?   

• Task C: See if any new outside problems need to be reconciled with the Patient’s Problem list in the EHR. 
Reconcile if needed. 

o How do you confirm that the Problems, Allergies, and Meds no longer need to be reconciled in 

the EHR? 

 

 Data Analysis and Reporting – CIRI 
The results of the usability test were calculated according to the methods specified in the Usability Metrics 
section above. Only the activities associated with clinical reconciliation criteria are reported in this 
chapter.  

 

Fifteen participants attempted the clinical reconciliation tasks. The usability testing results for the 
EHRUT are detailed below (see Table 31). The table lists out the subtasks associated with clinical 
reconciliation criteria. 
 

Table 31. Clinical Information Reconciliation Incorporation test results.  
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               Measure  

 

 

 

 

Task 

N  Task 

Success  

 

Path  

Deviation  

 

Task Time 

(Seconds) 

Errors  Scenario 

Ratings  

(5=Easy) 

#  Percent 

(%) 

Deviations 

(Observed / 

Optimal)  

Mean 

(SD)  

 

Deviations 

(Observed 

/ Optimal)  

Percent 

(%) ** 

Mean  

(SD)  

Scenario 7B: Reconcile 
medication allergies 
from a recent clinic visit 

15 93% 15/13 
107 

(60)* 
107/29 7%** 

3.1* 

(0.8) 

Scenario 7D: Reconcile 
medications from a 
recent clinic visit 

15 40% 12/10 
151 

(48)* 
151/35 60%** 

Scenario7G: Reconcile 
problems from a recent 
clinic visit 

15 80% 9/7 67 (40)* 67/30 20%** 

Scenario7H: Confirm 
Reconciliation 15 73% 0/0 69 (42)* 69/30 27%** 

Scenario7I: Create 
Continuity of Care 
Document 

15 47% 8/5 
164 

(15)* 
164/15 53%** 

1.9*o 

(0.9) 

* Mean (SD) Task Time is the time to complete the entire scenario. Deviations Observed/Optimal is the time to complete the entire 
scenario. Scenario Ratings are Mean (SD) ease-of-use rating for the entire scenario. 
** Reporting the % Task Failures. 
O One scenario rating was not collected due to a methodological issue. 

 Discussion of the Findings  
The following sections discuss the results organized around an error analysis, test performance and error 
rates. The error analysis includes identification of use errors and user interface design issues as well as 
classification of severity based on the consequence of the error. Use errors and user interface design issues 
that resulted in subtask failures, that are known industry risk issues, and errors and issues related to 
aspects of the user interface that are configured per customer site are considered more severe compared 
to noncritical system usability issues related to efficiency. As such the discussion of more serious errors 
and issues is provided in the Error Analysis section and the associated mitigation strategy is provided in 
the Areas for Improvement section.  
 
Based on our definition of effectiveness metrics, performance, use errors and issues stemming from task 
failures are also discussed in the Effectiveness section as effectiveness was measured with task success 
and failure.  
 
Noncritical system usability issues related to efficiency are discussed in the Efficiency section. Associated 
recommendations are provided in the Areas for Improvement section.  
 
Satisfaction was assessed at the scenario level and at the system level. Both are discussed in the 
Satisfaction section. 

 

ERROR ANALYSIS 

 
Critical errors were observed during four “phases” of the reconciliation scenario; navigating to the 
location of the reconciliation, reconciliation actions (e.g., accept information into the EHR) and review, 
validation of the reconciled data and that the reconciliation is complete, and creating a continuity of care 
document (CCDA). 
 

Navigating to the location of information to be reconciled: 
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To complete the task, participants first had to navigate to the location of the reconciliation. Many were 
unfamiliar using clinical reconciliation with an outside source and a few were not able to navigate to the 
reconciliation area. The root cause of the error is a lack of having all clinical reconciliation information in 
one view and a lack of a cue to let users know information needs to be reconciled.  

 

Reconciliation and Review actions: 
A critical use error was observed when a participant did not bring in the Iodine allergy from an outside 
source into the patient’s chart. The root cause is the layout does not clearly display what items are already 
located in the patient’s chart and what are not; if the reconciliation task is finalized, the outside allergy 
may not come over to the EHR. 
 
When bringing in medication allergies, the allergies from the outside source had three duplicate allergies 
listed. All three allergies displayed the same information on the initial allergy description. If participants 
chose to view more information for the allergies, it was displayed that two of the allergies were identical 
and one was more specific of the general allergen category. The duplicates caused confusion and very few 
participants tried to view more information. One participant who did view more information didn’t see 
the more specific information. This is likely due to layout issues and the system should not display exact 
duplicates. 
 
A critical use error that was observed when one participant removed a duplicate medication allergy, but 
ended up removing the name of the allergy, not the entire allergy, resulting in a blank allergy in the 
patient record. It is possible for an allergy to be removed and still have a reaction listed in the record. The 
root cause is the system allows the allergy name to be removed but keeps the rest of the information in the 
allergy record or displays a blank record if no reactions or other corresponding information is associated 
with it. In addition, there is no warning provided when a medication allergy name is removed. This is not 
likely to be a common event.  
 
A critical use error was observed when bringing in medications. A medication from the outside source was 
similar to a medication in the EHR. Most participants had to study the two medications and thought these 
were the exact same medications, with the medication in the EHR having more details than the 
medication from the outside source. Both medications had the same amount of details but had different 
doses. The participants could have viewed additional information about the medications from the outside 
source, however most participants did not do this and reported the assumption that no more information 
was available. Some participants did not add the medication from the outside source into the EHR but 
stated in a follow-up interview that if they understood the medications had different doses, they would 
have added the medication from the outside source to the EHR. The root cause is that the detailed 
information associated with the outside medications isn’t automatically displayed and when it is accessed, 
it is not displayed in such a way as to clearly show the differences between the two similar medications to 
be reconciled.  

 
Some participants who added the similar medication to the EHR then noticed the differences between the 
two similar medications, but not all noticed because the details were shown from the medication names 
and could be adjusted. One participant thought because the doses could be adjusted, that the correct 
dosage should be adjusted to “Unknown Dose” and was concerned the wrong dosages would be added to 
the patient’s chart. Some participants who correctly reconciled the medications were not sure if they 
correctly reconciled the medications. The root cause is that the detailed information associated with each 
of the outside medications aren’t concurrently displayed, displayed near the name of the associated 
medication, and displayed in such a way as to clearly show the differences between two or more similar 
medications to be reconciled.  
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After the medications were reconciled, some of the participants did not notice that there was a medication 
with two doses listed in the EHR. The root cause is an unclear reconciliation and the cue to indicate there 
is more than one medication is not salient enough.  
 
When reconciling problems, a critical use error was observed when a participant was unsure what was in 
the patient’s chart and felt the need to get out of the reconciliation process to see the existing problems. 
This could partly be due to an artifact if testing because the patient had no problems listed in the EHR 
chart, but is also likely due to the layout of the information. 
 
Another critical use error was observed when one participant did not add a problem to the EHR during 
the reconciliation because s/he saw it in the Search section and thought that section was the Current 
Problems section. 
 
Another critical use error was seen when participants would become confused with the different elements 
on the screen and choose the wrong element. The root causes are confusing labeling and saliency. In 
addition, some participants didn’t complete all the steps necessary to accurately finish the reconciliation, 
and some has close calls with completing all the reconciliation steps, which meant they didn’t utilize one 
of two essential buttons but then realized and came back into the reconciliation section of the EHR and 
completed the task. The root cause is similar tasks don’t have the same layouts, the full sequence of steps 
is not immediately intuitive, and no warnings appear to inform the user they could lose their work, or that 
the external source could appear to be not be reconciled when in fact, it has. 
 

Validation of final reconciled data: 
When the participants were asked how they would validate the appropriate items were added to the 
patient’s chart. they commonly said they would review the appropriate section of the EHR to validate the 
appropriate items were added to the EHR. When asked how they confirmed the reconciliation was 
completed for each section (i.e., medication allergies, medications, problems), most participants specified 
they would review the section to verify that the reconciliation cue was no longer present. Some 
participants were unsure what they should do. The root cause is that the reconciliation cue is not intuitive 
to all participants. 
 

Creating a Continuity of Care Document (CCDA): 
A critical use error was observed when participants could not determine the main menu to use to create 
the CCDA. Part of the issue was that some participants didn’t understand a CCDA is a type of a file, even 
though they were told in the task they were creating a document they were going to send to another 
provider. Once they were in the main menu, most participants had to study the choices or asked if the 
appropriate choice was correct. The root cause is the menu options and associated labels aren’t intuitive 
and don’t facilitate the develop of the participants’ mental models, and thus don’t aid in the completion of 
the tasks. 
 
Once inside the area to create the CCDA, some participants were confused as to what it was displaying. In 
addition, there are two similar options that caused confusion and hesitation. Although hovering over each 
option gave a short summary of what they each entailed, not all participants hovered over them because 
they did not realize hovering would give them additional information. The root cause is the confusion with 
the similar sounding terminology and the hidden additional information. 

 

After the CCDA was created, participants were not clear what happened and where the file was located. 
The root cause is the CCDA creation dialog does not provide sufficient feedback or show the user where 
the file can be found.  

 

EFFECTIVENESS 
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Performance of all reconciliation tasks was below the 95% success criterion. The contributing factors were 
unclear layouts and workflows, lack of cues and unintuitive cues, hidden details, lack of warnings, 
confusing button labels and non-salient buttons, unintuitive menu options, confusing terminology, 
unclear directions and feedback. 

 

EFFICIENCY 

 

Noncritical system usability issues that did not result in use errors were identified and provide 
opportunities for improvement related to the efficiency of this feature. Some participants experience 
operational difficulty hovering over the target item and then making a choice on the hover options 
provided. The target area for the hover options and corresponding choices on the fly-out menus can be 
missed visually or missed due to difficulty targeting and selecting due to their small sizes.  

 

Navigating to the location of information to be reconciled: 
Similar looking menu options delayed participants from quickly determining if items needed to be 
reconciled. 
 

Reconciliation actions: 
If an item has been selected to be added into a patient’s chart, that item remains in an in-focus state. 
Thus, when some participants decided to add a second item to the patient’s chart, the first item they had 
checked could be added again resulting in a duplication unless the user corrects the mistake. The root 
cause is the system doesn’t change the state of the item once an action has been taken on it.  
 
For the medication reconciliation, the reconciliation button is positioned close to another button. 
Participants need to slow down to be sure to choose the correct button. If they choose the incorrect 
button, they could lose their work.  

 
Creating a Continuity of Care Document (CCDA): 

Participants had confusion while in the create a CCDA dialog. They didn’t understand what fields were 
required, which delayed their completion of the task. 
 

SATISFACTION 

 
Satisfaction levels were rated at the system level and at a scenario level. Refer to Section 20 for the system 
level Satisfaction ratings. Participants rated the scenario, which included these tasks, on a 1 (very difficult) 
to 5 (very easy) scale. The mean ease-of-use rating for the clinical information reconciliation 
incorporation scenario 7.1 was 3.1 with a standard deviation of 0.8. The mean ease-of-use rating for the 
clinical information reconciliation incorporation Scenario 7.2 was 1.9 with a standard deviation of 0.9.  

 

MAJOR FINDINGS 

 

Performance of all reconciliation tasks was below the 95% success criterion. Opportunities to improve the 
effectiveness and efficiency were identified and are described below. 
 

AREAS FOR IMPROVEMENT 

 

Areas for improvement related to effectiveness and efficiency include: 

• Consider keeping all information about each allergy in one location to decrease user 
workload. 
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• Consider providing a cue on the patient’s chart near the appropriate area (Medication 
Allergies, Medications, and/or Problems) that a reconciliation is waiting. 

• Consider automatically presenting any information that will be compared in the 
reconciliation. 

• Consider reviewing the layouts for items that are the same, items that are similar, and 
missing items from the EHR so that it is clear what should or should not be brought into 
the patient’s chart and what has or has not been brought into the patient’s chart.  

• Consider verifying that the user wants to remove a medication allergy, which is an 
uncommon task. 

• Consider allowing an “other” category with an associated free text field for a medication 
allergy reaction, but only if the system can do a check to verify that the reaction is not 
already an option as discrete data. If the option is listed, it should be converted to discreet 
data. 

• Ensure buttons are salient, appropriately located and labeled, and consistent across similar 
areas of the EHR. 

• Consider using warnings so that users are alerted before they lose their work (e.g., Your 
changes will not be saved unless you choose Save). Also consider using warnings to 
complete the reconciliation so that others don’t duplicate their work and patient records 
are accurate.  

• Consider a feature that does not allow duplicates of the outside items to be added to the 
patient’s chart. 

• Consider relabeling the menu options to be clearly delineated and not so similar in name. 
Possibly consider combining the information in the two menu items into one menu item.  

• Consider changing the state of the item from the outside source on the external 
medication side of the reconciliation page if it has been brought into the EHR. 

• Consider allowing outside prescriptions to display the outside provider’s name and other 
contact information.  

• Consider reviewing the menu items and their associated labels for their ability to help 
users navigate to the correct locations when creating the continuity of care document. 

• Consider providing clear feedback about created attachments so users know they have 
been created and where to find them. 

• Consider increased text spacing and the use of bold or other text features to distinguish 
certain text from other text shown when hovering and to facilitate targeting an option in a 
fly-out menu. 

 
 

18 Results §170.315(b)(3) Electronic Prescribing 

 Task Mapping 

Table 32 maps the Electronic Prescribing criteria to usability test tasks to aid verification that the report 
contains all required test scenarios for this EHR capability submitted for testing. Green font is used 
within the certification criteria and within the steps for successful task completion to aid verification that 
the usability test tasks address the details of the specified criteria. 
 
Table 32. Electronic prescribing criteria mapped to usability test tasks. 

§ 170.315(b)(3) Electronic Prescribing  
(i) Enable a user to perform all of the following prescription-related electronic transactions in accordance with the 
standard specified in § 170.205(b)(2) and, at a minimum, the version of the standard specified in § 170.207(d)(3) 
as follows:  
(A) Create new prescriptions (NEWRX).  
(B) Change prescriptions (RXCHG, CHGRES).  
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(C) Cancel prescriptions (CANRX, CANRES).  
(D) Refill prescriptions (REFREQ, REFRES).  
(E) Receive fill status notifications (RXFILL).  
(F) Request and receive medication history information (RXHREQ, RXHRES).  
 
(ii) For each transaction listed in paragraph (b)(3)(i) of this section, the technology must be able to receive and 
transmit the reason for the prescription using the diagnosis elements in DRU Segment.  
(iii) Optional. For each transaction listed in paragraph (b)(3)(i) of this section, the technology must be able to 
receive and transmit the reason for the prescription using the indication elements in the SIG Segment.  
(iv) Limit a user’s ability to prescribe all oral liquid medications in only metric standard units of 
mL (i.e., not cc).  
(v) Always insert leading zeroes before the decimal point for amounts less than one and must not allow 
trailing zeroes after a decimal point when a user prescribes medications. 
 
To successfully complete the task, participants were required to complete each of the following Subtasks.  
 
Scenario 10:  

Task A: Create a new ePrescribed medication [Amoxicillin] 
Task A.1: Verify only metric standard units  
Task B: Cancel ePrescribed medication [Amoxicillin] 
Task C2: View cancelled prescription response [Cardizem LA] 
Task D2: Review and approve eRefill medication request [Ondansetron] 
Task E2, F2, or G2: Review and respond to pharmacy change request 
Task H.2: Verify leading zeroes appear before the decimal point for amounts less than one 

and does not allow trailing zeroes after a decimal point [Metformin] 

Task I: Request and review fill status 
Task J2: Request and review medication history 
 

 
 

 Task Participants and Instruction  

Based on user characteristics, typical workflow, and tasks performed as part of their daily work, 
prescribers and nurses on behalf of a physician attempted this task. Physician and nurse data were 
combined based on the fact that neither the task nor the user characteristics differ based on these user 
roles. Several of the tasks were new features in the application. Participants were given the following 
instruction:  

 

Scenario 10 

• Task A: Your patient is a 10 year-old who has come in with strep throat and needs to be prescribed an 

antibiotic.  Prescribe Amoxicillin po, liquid 125mg/5mL suspension. Take 5 cc every 8 hours, quantity of 

80 and send it to the test pharmacy.  

• Task A.1: Does the system allow you to prescribe in ccs? (software validation task) 

• Task B: The patient’s mother tells you she suspects she has an allergy to penicillin. Cancel the amoxicillin. 

o Did this let the pharmacy know that the Rx was cancelled? 

• Task C2: You had previously discontinued Cardizem LA 120mg for your patient Jane Smith. Check to see if 

the pharmacy has responded to your cancellation request for this patient. 

• Task D2: You had previously prescribed Ondansetron for your patient’s vomiting. The pharmacy has sent 

an electronic refill request for another 30 day supply.  Approve the request for your patient Tad 

Dockendorf. 

• Task E2: Your patient needed to be prescribed an H2 blocker for GERD.  You prescribed Zantac DAW. The 

pharmacy requested a generic substitution of ranitidine. Deny the pharmacy’s request because you want 

the original prescription filled and specify the patient should contact the prescriber first. Your patients 

name is Anna Johnson. 

• Task F2: For Jane Smith (everyone gets Jane), approve the pharmacy request to change from Pataday to 

ketotifen drops, but adjust the amount to 60mL. 

• Task G2: Your patient’s insurance company requires a prior authorization for Breo Ellipta and the 

pharmacy has sent you a change request asking for a Prior Authorization. Find the Prior Authorization 

request. Your patient’s name is Becky Smith. 
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• Task H2: Your patient is at the clinic today for management of NIDDM (non-insulin dependent diabetes 

mellitus) and needs a script for a half tablet of 1000mg Metformin HCI daily. Please type “.50” for the 

Amount. We ask you to type exactly “.50” to meet the requirements. Your patient’s name is Tad 

Dockendorf. Does the medication amount show as “0.5”? 

• Task I: On 10/26/17 an order for ondansetron was prescribed for Tad.  Please look to see when this 

prescription was filled. 

• Task J2: Review your patient’s Prescription History report to see what medications she has had filled by 

other providers outside your practice. Your patient’s name is Selena Kyle. 

 

 Data Analysis and Reporting 

The results of the usability test were calculated according to the methods specified in the Usability Metrics 
section above. Prescribers and nurses, on behalf of the prescriber, performed the electronic prescription 
tasks. Only the activities associated with the electronic prescription criteria are reported in this chapter.  
 
Fifteen participants attempted Scenario 10, which included the various electronic prescribe tasks. The 
usability testing results for the EHRUT are detailed below (see Table 33). The table lists out the usability 
test results for each subtask in the electronic prescription tasks. 
 
Table 33.  Electronic prescription test results. 
 
               Measure  

 

 

 

 

Task 

N  Task 

Success  

 

Path  

Deviation  

Task Time 

(Seconds) 

Errors  Scenario 

Ratings  

(5=Easy) 

#  Percent 

(%) 

Deviations 

(Observed / 

Optimal)  

Mean 

(SD)  

 

Deviations 

(Observed 

/ Optimal)  

Percent 

(%) ** 

Mean 

(SD)  

Task 10A1: Create new 

ePrescribed 

medication 

[Amoxicillin] 

15 100% 11/11 

452 

(137)* 
452/95 

0%** 

3.0* 

(0.8) 

Task 10B: Cancel an 

ePrescribed 

medication 

[Amoxicillin] 

15 100% 1/1 0%** 

Task 10C2: Confirm 

that the pharmacy 

canceled a medication 

[Cardizem] 

15 93% 2/1 7%** 

Task 10D2: Approve 

pharmacy refill request 

[Ondansetron] 
15 33%^ 17/11 67% 

Task 10E2, F2, or G2: 

Approve/deny 

pharmacy requests of 

various types (pre-

auth, generic 

substitution, 

therapeutic 

substitution) 

15 64%^ 15/12 
120 

(53)* 
120/27 36% 

2.7* 

(1.0) 
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               Measure  

 

 

 

 

Task 

N  Task 

Success  

 

Path  

Deviation  

Task Time 

(Seconds) 

Errors  Scenario 

Ratings  

(5=Easy) 

#  Percent 

(%) 

Deviations 

(Observed / 

Optimal)  

Mean 

(SD)  

 

Deviations 

(Observed 

/ Optimal)  

Percent 

(%) ** 

Mean 

(SD)  

Task 10I: View the 

pharmacy fill date for a 

prescription on 10/26 
15 80% 3/3 

243 

(50)* 
243/72 20% 

Task 10J2: Receive 

and review a new 

patient’s Rx History 

15 87% 8/3 
257 

(71)* 
302/72 13%* 

 
* Mean (SD) Task Time is the time to complete the entire scenario. Deviations Observed/Optimal is the time to complete the entire 
scenario. Scenario Ratings are Mean (SD) ease-of-use rating for the entire scenario. 
** Reporting the % Task Failures. 
^Scores on these tasks were affected by a setting in the test system which was not enabled, but should have been.  

 
As part of the usability test fifteen participants verified information as part of software validation to 
indicate the system would limit the user’s ability to enter oral liquid medications in ml. Fifteen 
participants verified information as part of software validation to indicate that the system would insert 
and remove leading zeroes (see Table 34). 
 
Table 34. Electronic prescription software validation test results.  
                         Measure  

 

 

 

 

Task 

N  Task 

Success  

 

Errors  

#  Percent (%) Mean (SD)  

Task 10A2: Limit user’s ability to enter oral liquid medications to metric units (do not 

allow ‘cc’)  
15 100% 0% 

Task 10 H2: Insert leading zero and remove trailing zeroes for amounts less than 1 

(convert .50 to 0.5) 
15 100% 0% 

A validation test is a test of system functionality and is intended to observe how the application functions or reacts to a user’s input. 
This differs from a usability test which evaluates how the interface supports a user’s task.  

 

 Discussion of the Findings 
The following sections discuss the results organized around an error analysis, test performance and error 
rates. The error analysis includes identification of use errors and user interface design issues as well as 
classification of severity based on the consequence of the error. Use errors and user interface design issues 
that resulted in subtask failures, that are known industry risk issues, and errors and issues related to 
aspects of the user interface that are configured per customer site are considered more severe compared 
to noncritical system usability issues related to efficiency. As such the discussion of more serious errors 
and issues is provided in the Error Analysis section and the associated mitigation strategy is provided in 
the Areas for Improvement section.  
 
Based on our definition of effectiveness metrics, performance, use errors and issues stemming from task 
failures are also discussed in the Effectiveness section as effectiveness was measured with task success 
and failure.  
 



 
 

1 Post Street 
San Francisco, CA  94104 91 

 

Noncritical system usability issues related to efficiency are discussed in the Efficiency section. Associated 
recommendations are provided in the Areas for Improvement section.  
 
Satisfaction was assessed at the scenario level and at the system level. Both are discussed in the 
Satisfaction section. 
 

ERROR ANALYSIS 

 
The same critical use error was identified in each of the pharmacy communication tasks, which is that 
several users were observed searching within and hovering on patient’s chart items to approve or change a 
request, rather than going into the location in the software where the pharmacy and providers 
communicate.  
 
A few participants had difficulty sorting the prescription queue to find the target line item. The root cause 
is that the column headers do not appear to be selectable, nor does the table show the column that is being 
used as the default sort value. 
 
Some participants were unable to successfully locate where in the software they can review and find a 
patient’s medication history coming from outside providers. The root cause of this is lack of salience of the 
feature and location in the various menus where this may logically be found.  
 
A few participants kept the default medication dosage rather than changing it to the desired dosage. The 
root cause is oversight on the part of the participant.  
 
 

EFFECTIVENESS 

  
Performance on some of the electronic prescription tasks fell below the 95% success criterion for the 
electronic prescription tasks. The contributing factors were not finding the pharmacy communication 
feature due to it being dissociated with a patient’s chart, and difficulty locating the desired patient within 
the messaging queue.  

 

EFFICIENCY 

 

Noncritical system usability issues that did not result in use errors were identified and provide 
opportunities for improvement related to the efficiency of this feature. Participants had difficulty reading 
and quickly finding target information that is available on the patient’s chart. The root cause of this is 
density of text, text size, and the requirement to hover the mouse steady to read the information that is 
exposed when hovering. This type of efficiency issue results in prolonged task times and, at times, confusion 
about the content that is displayed.   
 

SATISFACTION 

 

Satisfaction levels were rated at the system level and at a scenario level. Refer to Section 20 for the system 
level Satisfaction ratings. Participants rated the scenario, which included these tasks, on a 1 (very difficult) 
to 5 (very easy) scale. The mean for Scenario 10.1 was 3.0 with a standard deviation of 0.8 and the mean 
for Scenario 10.2 was 2.7 with a standard deviation of 1.0.  
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MAJOR FINDINGS 

 

Performance on some of the electronic prescription tasks was below the 95% success rate criterion. 
Opportunities to improve the effectiveness and efficiency were identified and are described below. 
 

AREAS FOR IMPROVEMENT 

The McKesson team is well aware of the industry’s known issue with similar medication names. The team 
currently addresses this issue by using Tall Man lettering when presenting medication names. In addition, 
the McKesson team will continue the sharing of industry best practices and guidelines regarding safety-
enhanced design that impacts patient safety associated with medication names.   
 
Areas for improvement related to effectiveness and efficiency include: 
 

• Consider enabling pharmacy approvals/rejections directly from the patient’s chart where 
the medication is listed, in addition to providing this functionality in the eRx screens.  

• Consider adding a salient cue and/or software capability to open the electronic prescribe 
messaging area of the software directly from a patient’s chart. 

• Consider increased text spacing and the use of bold or other text features to distinguish 
certain text from other text shown when hovering on a medication or Rx communication 
item 

• Consider adding a confirmation dialog on the screen after a cancelation or approval / 
denial has been sent.  

• Consider adding a salient cue to encourage users to review the Rx History of a patient if 
the Rx History has not been viewed or seen.  

19 Results: Critical Use Risks for Patient Safety and NISTIR 
7804-1  

 Task Mapping  
 
The ONC 2015 Edition Certification final rule states that the test scenarios participants used during the 
summative usability testing be submitted as part of the test results report. The ONC 2015 Edition 
Companion Guide for Safety-Enhanced Design includes clarification that in accordance with NISTIR 
7804 Technical Evaluation, Testing, and Validation of the Usability of Electronic Health Records (EUP), it 
is recommended that the test scenarios be based upon an analysis of critical use risks for patient safety, 
which can be mitigated or eliminated by improvements to the user interface design. In addition, the 
Companion Guide for Safety-Enhanced Design explains that NIST recently developed an additional 
recommended resource for test scenarios: NISTIR 7804-1: Technical Evaluation, Testing, and Validation 
of the Usability of Electronic Health Records: Empirically Based Use Cases for Validating Safety-
Enhanced Usability and Guidelines for Standardization to inform summative usability test task 
development. 
 
As part of the task construction, tasks were informed by McKesson’s risk management program and 
informed by NISTIR 7804-1. Findings associated with critical use risks identified via McKesson’s risk 
management program are reported within the results chapters that align with each certification criteria. 
Findings associated with critical use risks that align with NISTIR 7804-1 Consistency of information and 
Integrity of Information are reported within the results chapters that align with these areas. Findings 
associated with critical risks that align with NISTIR 7804-1 Identification of Information spanned 
multiple scenarios and are thus reported in this chapter.  
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As part of constructing scenarios to assess Identification of Information, the usability test team used 
NISTIR 7804-1 to inform usability test task creation. Examples include using mock-patient names where 
commonly used first names were also possible last names (e.g., William John, John William) were 
included in patient lists. 

 Task Participant and Instructions  
Based on user characteristics, typical workflow, and tasks performed as part of their daily work, 
prescribers, nurses, and schedulers attempted multiple tasks that called for the prescriber, nurse or 
scheduler to select a specific mock-patient. Participants were given patients with the same first name but 
a different last name for a given scenario. Participants were given the patient names verbally and 
minimally the first name via a data sheet that was visible and available to the participant throughout the 
usability test tasks.  
 
Prescriber, nurse, and scheduler data were combined based on the fact that neither the task nor the user 
characteristics differ based on these user roles. 

 Data Analysis and Reporting  
   

The results of the usability test were calculated according to the methods specified in the Usability Metrics 
section above. Prescribers, nurses, and schedulers selected specific patients from a patient list within the 
context of each usability test tasks.  

 
Task performance was not differentiated by provider type (prescriber, nurse, or scheduler). Therefore, the 
data was not separated by user role. The usability testing results for the EHRUT are detailed below (see 
table 35) which lists out the tasks of selecting a specific mock patient from a patient list. These tasks are 
associated with the NISTIR 7804-01 Identification of Information critical risk criteria. 

 

 

Table 35. Identification of Information Critical Risk results. 

                                                  Measure  

 

 

 

 

Task 

N Task 

Success 

 

Errors 

#  Percent (%) Percent 

(%) ** 

Identification of Information Critical Risk Tasks 

Scenario 1: Select Jody <lastname> (prescribers only) 16 100% 0%** 

Scenario 2: Select Anna <lastname> (prescribers only) 15 100% 0%** 

Scenario 3: Select Anna <lastname> (prescribers and nurses only) 10λ 100% 0%** 

Scenario 4: Select Taylor <lastname> (prescribers and nurses only) 15 100% 0%** 

Scenario 5: Select Taylor <lastname> (prescribers and nurses only) 3λ 100% 0%** 

Scenario 6: Select Taylor <lastname> (prescribers, nurses, and schedulers) 8λ 100% 0%** 

Scenario 7: Select Joy <lastname> (prescribers and nurses only) 15 100% 0%** 

Scenario 8: Select Joy <lastname> (prescribers, nurses, and schedulers) 11λ 91% 9%** 

Scenario 9: Select Chris <lastname> (nurses and schedulers only) 15 100% 0%** 

Scenario 10A: Select Sally <lastname> (prescribers and nurses only) 15 100% 0%** 

Scenario 10H: Select Tad Dockendorf (prescribers and nurses only) 15 100% 0%** 
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Table 35. Identification of Information Critical Risk results. 

                                                  Measure  

 

 

 

 

Task 

N Task 

Success 

 

Errors 

#  Percent (%) Percent 

(%) ** 

Scenario 10J: Select Selena Kyle (prescribers and nurses only) 15 100% 0%** 

λParticipant number is smaller since some participants choose the patient in the previous scenario and thus did not 
have to choose the patient in this scenario. 

 

Prescribers, nurses, and schedulers selected specific patients from a patient list within the context of each 
usability test tasks.   
 

 Discussion of the Findings  
The following sections discuss the results organized around an error analysis, test performance and error 
rates. The error analysis includes identification of use errors and user interface design issues as well as 
classification of severity based on the consequence of the error. Use errors and user interface design issues 
that resulted in subtask failures, that are known industry risk issues, and errors and issues related to 
aspects of the user interface that are configured per customer site are considered more severe compared 
to noncritical system usability issues related to efficiency. As such the discussion of more serious errors 
and issues is provided in the Error Analysis section and the associated mitigation strategy is provided in 
the Areas for Improvement section.  
 
Based on our definition of effectiveness metrics, performance, use errors and issues stemming from task 
failures are also discussed in the Effectiveness section as effectiveness was measured with task success 
and failure.  
 
Noncritical system usability issues related to efficiency are discussed in the Efficiency section. Associated 
recommendations are provided in the Areas for Improvement section.  
 
Satisfaction was assessed at the scenario level and at the system level. Both are discussed in the 
Satisfaction section. 
 

ERROR ANALYSIS 

 

Identification of Information is a known issue across the industry and was validated during usability 
testing. As described in NISTIR 7804-1 users must know; Am I in the right place and doing the right 
thing: 

• For the patient. 

• For patient lists. 

• For records.  

• For medications/orders. 
 
Potential consequences included: 

• Missed, omitted, delayed care. 

• Care or billing activity conducted on the wrong patient. 

• Having to pull up every patient chart. 

• Wrong medication ordered. 
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These consequences are propagated when pass/sharing information and results in fragmented 
information in the intended patient’s record. 
 
Throughout the usability test session, participants searched for multiple patients. In many cases the 
participant selected the correct patient. In other cases, the participant selected the wrong patient.  
 
There were instances of the participant selecting the wrong patient based on names that sounded similar 
(e.g., Taylor Jackson and Taylor Johnson). Some participants completed the entire set of subtasks and did 
not realize the wrong patient was selected even though they repeatedly looked at patient fact sheet with 
the patient’s name.  
 

EFFECTIVENESS 

 

Performance of selecting the correct patient fell below the 95% success criterion for one task. The 

contributing factor is a lack of warning to users that a similar patient name can be found in the system. 

 

EFFICIENCY 

 

One noncritical usability issues that resulted in efficiency delays was identified. The patient search feature 
requires some degree of precision when typing the name and similar-sounding names are not suggested, 
resulting in delays to type the name accurately.  

 

SATISFACTION 

 

Satisfaction levels were rated at the system level and at a scenario level. Ratings are discussed in the 
chapters associated with 2015 Edition Certification criteria and are not repeated in this section.  
Refer to Section 20 for the system level Satisfaction ratings.  

 
MAJOR FINDINGS 

 

Performance of one patient identification task fell below the 95% success criterion for selecting the correct 

patient. Opportunities to improve the effectiveness are described below. 

 

AREAS FOR IMPROVEMENT 

 

The McKesson team is well aware of the industry’s known issue with patient identification. The team 
currently addresses patient identification by consistently displaying information critical to patient 
identification in a reserved area on the patient banner. The information is displayed in the same location 
regardless of scrolling or other navigational mechanisms to move within the screen/window. Critical 
information for patient identification includes: 
 

• The patient’s name is shown first with the last (family) name, followed by a comma and then first 
(given) name, middle name, and modifier e.g., Holden, Randolph William, III. 

• The Medical Record number provided in the patient banner. 

• The date of birth is shown using the following format e.g., DOB 01/01/1975. 
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In addition, the McKesson team would like to call for and be involved with the development and sharing 
of industry best practices, guidelines, and templates regarding safety-enhanced design that impact patient 
identification.  

20 System Satisfaction Results 

 About System Usability Scale SUS Scores  
Participants completed the System Usability Scale (SUS) questionnaire at the end of their session.  The 
SUS is a reliable and valid measure of system satisfaction.  Sauro 
(http://www.measuringusability.com/sus.php accessed 3/14/2013) reports, the average SUS score from 
500 studies across various products e.g., websites, cell phones, enterprise systems and across different 
industries is a 68.  SUS scores range from 0 – 100.  A SUS score above a 68 is considered above average 
and anything below 68 is below average.  
 

 Clinical System Satisfaction Results 
 
Twenty-two (22) providers, ten (10) nurses, and eight (8) schedulers completed the SUS questionnaire at 
the end of their session. The EHRUT scored an average of 55.1 (SD=15.2) from physicians, an average of 
59.8 (SD=17.7) from nurses and an average of 64.7 (SD=17.8) from schedulers.   
 

 Configuration System Satisfaction Results 
 
Ten (10) configuration participants completed the SUS questionnaire at the end of their session. The 
system scored an average of 64 (SD=20.0) based on the responses of ten configuration participants. Less 
than 15 participants were tested due to the fact that the population of users who perform these tasks is 
less than 15. 

21 Appendices 
The following appendices include supplemental data for this usability test report. Following is a list of the 
appendices provided: 

1. Volunteer, Non-Disclosure Agreement (NDA) and Informed Consent Form 
2. Participant Demographics 
3. Moderator Guides 
4. Participant Invoice 
5. Screening information 
6. Data sheets for participants 
7. System Usability Scale Questionnaire 

 Volunteer, Non-Disclosure, and Video Informed Consent  
 
Volunteer, Non-Disclosure, and Video Consent Form 
 
I voluntarily agree to participate in an evaluation being conducted by User-View, Inc. of Raleigh, North 
Carolina.  This evaluation is designed to provide feedback regarding the McKesson iKnowMed EHR.   
During the evaluation, I understand that I may learn information that is confidential to User-View or their 
client.  I agree to treat all confidential information received during this evaluation in accordance with this 
non-disclosure agreement.  Accordingly, I will not disclose confidential information to any third parties. 
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I authorize User-View and their client to keep, preserve, use in any manner and dispose of the findings 
from this evaluation, including my feedback and opinions expressed.  User-View will not associate my 
name or company name with the results of this evaluation. 
I give my permission for User-View and their client to make video and audio records of me during this 
evaluation.  I understand that these recordings can be used only for evaluation purposes and can be used 
for no other purpose without my knowledge and consent. 
I understand that my participation is completely voluntary and that I may leave at any time. 
 
_________________ _________________________       _______ 
Name (Please Print)  Signature              Date  
 
 

 Participant Demographics for Professional EHR 

 

The following is a high-level overview of the participants in this study. 

 

Gender Count 

Men 7 

Women 43 

Total (participants) 50 

 

Age Range Count 

20-29 2 

30-39 22 

40-49 15 

50-59 8 

60-69 2 

70-79  1 

  Total (participants) 50 

 

Education Range  Count 

High school graduate 3 

Some college credit, no degree 2 

Trade/technical/vocational training 2 

Associate degree 2 

Bachelor’s degree 15 

Master’s degree 17 

Doctorate degree 9 

Total (participants) 50 

 

Occupation/Role  Count 

RN/LPN/MA 10 

Prescribers 22 

Configuration Specialists 10 
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Schedulers 8 

Total (participants) 50 

 

 

 Moderator’s Guide for Clinical and Scheduler sessions 

 
Hello.  Welcome, my name is _____________ and I’m a moderator, also we have 
______________ online with us, s/he is the data logger.   
 
Can you see the welcome screen on your screen?   
Be sure to enlarge the shared screen on your screen.  If you haven’t already, you can click the 
enlarge icon in the upper right corner and you can click the diagonal arrows here <<PPT slide 
2>> 
 
Thank you for participating in this study. Our session today will last 60 minutes. During that 
time, you will be performing tasks with McKesson’s iKnowMed EHR in order to evaluate the 
extent to which the application is effective/not effective and efficient/not efficient in terms of 
Meaningful Use certification criteria.  
 
The first thing I would like to do is to show you this consent form to participate.  
<<show consent form – provide highlights of form >> Do you have any questions? 
I am going to start the recording now. 
<<start recording – shows consent form >>  
Basically, because parts of this product are not public yet, we are asking you not to discuss what 
you see today with anyone. We are recording the audio and screenshots of our session today. This 
recording is only to make sure we capture and analyze the data accurately. It will not be used for 
any other purpose. All of the information that you provide will be kept confidential and your 
name will not be associated with your comments at any time.  
 
OK, so I will have it on the record that you provided consent to be in this session, is that correct? 
This is what you agreed to on the consent form – I show it here so research teams that might go 
back and view this recording are under the same expectations. 
 
Thank you for filling out the Meaningful Use Demographics survey. I have a few demographic 
questions for you before we start – for anyone who hasn’t filled out the survey ahead of time.  
Because this is for Meaningful Use, there are some background questions we need to ask.   
 

Gender Male    /      Female 

Age 20s, 30s, 40s, 50s, 60s, 70s, older  

Education (highest degree) 
No high school degree 
High school graduate, diploma 
Some college credit, no degree 
Trade/technical/vocational 
Associate degree 
Bachelor’s degree 
Master’s Degree 
Doctorate Degree 
Medical Degree 
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Occupation/Role  

Professional Experience (yrs)  

Product Experience (yrs)  

Computer Experience (yrs)  

Assistive Technology Needs (yes-what, no)  

 
I am going to read this introduction to you because I want to be sure that I don’t miss anything. 
We did not have any involvement in this software’s creation. We are from an independent 
consulting company. This is a great chance for you to give the McKesson team feedback about the 
application we are going to look at today, so please be honest with your opinions.  
 
I will ask you to complete a few activities using this system and answer some questions. We are 
interested in how easy (or how difficult) this system is to use, what in it would be useful to you, 
and how we could improve it. Some activities might seem simple to you.  Other activities might 
seem difficult.  And there will be some activities that you will not able to complete.  I am telling 
you this because I want you to remember that we are not testing you.  You are helping us test the 
usability of the application.   
 
You will be asked to complete these tasks on your own trying to do them as quickly as possible 
with the fewest possible errors or deviations. Please stick to the task instructions provided to you. 
We are aggregating results so we need all participants to complete the same tasks. When you are 
doing these activities, I am not going to interact or talk to you.  
 
Because I am not going to be talking with you while you do the activities, I want you to make it 
clear to me when you are done with an activity by saying "I'm done."  There are a number of 
reasons you might be done. 
(1) Done because you completed the activity. You know you completed it. So you say I’m Done. 
(2) Done because you have tried, you know you have not completed the activity, but you are not 
going to try anything else. So you say I’m Done. 
(3) Done because you feel like if you asked a question you could finish the activity.  The system 
you are using is likely set different from what you use in your practice.  So you might say I have a 
such and such button on my system.  I don’t see on here.  And I will tell you the next step and we 
will go from there.  Sometimes I may not answer you. I’m not trying to be difficult; it’s just that I 
want to see how you would interact with the product on your own. 
 
If you get stuck, see if you can figure out what to do. As I mentioned, you can stop the task at any 
time, but we’d like you to give it your best shot before giving up.  And if you get stuck or decide to 
give up, it means McKesson will be getting feedback that the EHR needs more work done to make 
it easier to use. Remember, we are evaluating the product, not you.   
 
Do you have any questions or concerns before we begin? 
 
During the session, I will be reading a scenario to you.  Any information that you need to 
complete your work is on the slide, we call it a task sheet.  Let me show it to you now.  You can 
click on it anytime to see what is needed.  Or you can also ask me to repeat the task. 
To return to the application, click on this icon. 
After each task, you will rate how easy or difficult it was to perform.  You will find that under this 
icon. 
 
<<moderator passes control to participant>> 
Ok, I will pass you control of the mouse and keyboard.  You can click that you will take control.   



 
 

1 Post Street 
San Francisco, CA  94104 100 

 

 
<<Take the participant to the starting point for the task. >> 
 
 

CDS: Labs/Med Allergy – DOCTOR 
 

Today, you will be Dr. S Fillmore / Nurse Nanette, ordering on behalf of Dr. Seth Fillmore 
at the Sandy Location. Please do not start the scenario until I tell you to. 
 
Now we are going to do a number of activities related to clinical decision support or CDS. We know that 
typically physicians would look for clinical decision support based on their own processes. Because we 
need to evaluate CDS, I am going to give you a clinical scenario and have you work your way through the 
scenario.  I want you to look for and identify any clinical decision support you notice. If you do not notice 
it, then I will point you to it. Once you know what clinical decision support is being provided I will ask you 
for any comments, for example is it useful to you. 
 
Your patient Jody has Breast Cancer and missed her previous treatment with severe stomach pain. Please 
change her regimen schedule to today and recalculate her Carboplatin with a creatinine of 1.0. Remember, 
please indicate to me if you see any clinical decision support during this process. 
 
The patient’s name is Jody ______________ 
First name Jody, Last name ______________ 
 
You can ask me or refer to your task sheet if you need the details.  
Do you have any questions about what I am asking you to do? 
Remember to tell me when you are done. 
 
Scenario 1 

START Time: ______________________________________ 

Task A. Find Patient. 
Correct Patient? Y / N___________________________________ 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
 
Task B. Change Regimen Schedule and Calculate Carboplatin. 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
 
Task B1.  
[If participant does not notice CDS]  
 
Can you review the Carboplatin doses listed across the flowsheet? What do you notice? Do you know 
where that information came from? Is this type of clinical decision support helpful or not helpful to 
you? 
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Task C. Order a CT abdomen with contrast for your next patient prior to their next visit. 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
 
Task C1.  
What are these alerts telling you? 
What would you typically do here? 
Is this helpful/not helpful to you? 
 
 
Let’s stop here. You can cancel out of these screens. 
 
STOP CLOCK and ASK TASK RATING: Scenario 1 
 
Please go to the Scenario Questionnaire – please rate the tasks based on how you felt performing the 
tasks – don’t rate it for how you think others would feel or how you would feel if you had more 
training on the task.  
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CDS: Problems, Reference, Meds, Demographics, Combo – DOCTOR   
 

IF PARTICIPANT DID NOT DO SCENARIO 1: 
Now we are going to do a number of activities related to clinical decision support or CDS. We know that 
typically physicians would look for clinical decision support based on their own processes. Because we 
need to evaluate CDS, I am going to give you a clinical scenario and have you work your way through the 
scenario.  I want you to look for and identify any clinical decision support you notice. If you do not notice 
it, then I will point you to it. Once you know what clinical decision support is being provided I will ask you 
for any comments, for example is it useful to you. 
 
IF PARTICIPANT DID SCENARIO 1: 
In this scenario, we are continuing with additional clinical decision support tasks. 
 
ALL: 
Your next patient is a 55-year-old female with breast cancer and Hodgkin’s Lymphoma.  
 
Please show me how you can display the 1st line of therapy regimens that are appropriate for this patient 
with Hodgkin’s Lymphoma. Remember to identify any clinical decision support you notice. 
 
The patient’s name is Anna ______________ 
First name Anna, Last name ______________ 
 
You can ask me or refer to your task sheet if you need the details.  
Do you have any questions about what I am asking you to do? 
Remember to tell me when you are done. 
 
 
Scenario 2 
 

START Time: ______________________________________ 

Task A: Find Patient 
Correct Patient? Y / N___________________________________ 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
 
Task B. View the regimens for Hodgkin’s Lymphoma. 
 
Task B1. Understand CDS for CDS Problems 
 
If they attempt to select one of the items without further filtering, ask them: How would you ensure you 
were only seeing regimen’s appropriate for this patient’s diagnosis? Are there any regimens listed here 
are not appropriate for Hodgkin’s Lymphoma? Choose Hodgkin’s Lymphoma as the diagnosis. The fact 
that the system lists these regimens is considered to be CDS; Is this helpful or not helpful to you?  
 
If they proceeded to filter without prompting: Did you realize this is CDS? Is this type of clinical 
decision support helpful or not helpful to you?  
 
Task C. CDS Reference 
 
Go ahead and select the regimen ABVD. 
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Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 

 

 
Task C1. Please locate the author for this regimen. 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
 
Task C2. While we are on this screen, can you give me the bibliographic references for this 
information? 
 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
 
Go ahead and close out of here. 
 
 
Task D. CDS-Meds: Change Bleomycin dose to (80 Units and save and see over the daily dose for 
Bleomycin) 
 
Next, you need to change her Bleomycin to 80 units/m2 and start the regimen today 

 
Task D1. At a high level, what are these alerts telling you? What would you typically do here? 
 
Let’s stop here. You can cancel out of these screens. 
 
 
STOP CLOCK and ASK TASK RATING: Scenario 2.1 

Task E. CDS Demographics: Determine clinical trial eligibility 
 
Next, please see what clinical trials this same patient might be eligible for related to her breast cancer. 
If you find any, please let me know what they are before you go any further. 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
 
Task E1. Understand CDS 
How do you normally screen your patients for clinical trials? The fact that the system lists these trials is 
considered to be CDS; what is your opinion of this? (helpful or not helpful) 
 
Task F. CDS Vitals (Changed at P05) 
 
Is there anything else of interest going on with this patient that you can see in the note?  
(If they do not point it out, direct their attention to the high temperature vital sign at the top of the 
dialog.  
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Do you notice any other CDS? Find out why they didn’t notice it). If they didn’t discover CDS [high 
temp alert] then it’s a fail.  
 
Task F1. What’s going on with this alert? 
What would you typically do here? 
 
If they had not pointed it out the high temperature: I noticed you hadn’t mentioned the high 
temperature, Talk to me about this. (get why they didn’t notice it) 
 
Task G. CDS-Combo (Vitals (weight) and Meds (Doxorubicin): Add a regimen for a clinical trial 
 
Let’s get back to the clinical trial. Add the regimen associated with the clinical trial and when 
calculating the dose, use the adjusted amount of 450mg for Doxorubicin.  
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
 
Task G1. See if they stop and review the alert or just go through it. 
What’s going on with this alert? 
What would you typically do here? 

 
Let’s stop here. You can cancel out of these screens. 
 
 
STOP CLOCK and ASK TASK RATING: Scenario 2.2 
 

Error Discussion 
<<moderator probes on tasks that the participant did not successfully pass, walk them through golden 
path>> 
 
 

Problem List – DOCTORS (primary) / SCRIBES & NURSES (secondary) 
 

IF PARTICIPANT DID CDS: 
While reviewing the same patient’s problem list, you notice an old diagnosis of an arm fracture is still 
listed as a current problem. 
 
IF PARTICIPANT DID NOT DO CDS: 
Your next patient is a 55-year-old female with breast cancer and Hodgkin’s Lymphoma. She has come in 
today for a checkup and review of her medications. While reviewing the patient’s problem list, you notice 
an old diagnosis of an arm fracture is still listed as a current problem. 
 
ALL: 

• Please update the system so that the arm fracture is no longer listed as a current problem. 

• Also add that she has fatigue to her encounter. 
 
The patient’s name is Anna ______________ 
First name Anna, Last name ______________ 
 
You can ask me or refer to your task sheet if you need the details.  
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Do you have any questions about what I am asking you to do? 
Remember to tell me when you are done. 
 
 

Error Discussion 
<<moderator probes on tasks that the participant did not successfully pass, walk them through golden 
path>> 
 
 

CPOE – SCRIBE OR NURSE (primary) / DOCTOR (secondary) 
 

Scenario 3 

START CLOCK 

Task A1. Find Patient. 
Correct Patient? Y / N___________________________________ 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
 
Task A. Access the problem list 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
 
Task B. Please update the system so that the arm fracture is no longer listed as a current 
problem.  
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
 
Task C. Add that she has fatigue to her encounter. 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 

Task D. When was the last time the patient’s Diabetes was addressed at your office? 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
 
Tell me when you choose to Inactivate a problem versus Removing a problem. (get why they 
choose to inactivate or remove the Arm Fracture) 
 

STOP CLOCK and ASK TASK RATING: Scenario 3 
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Your next patient is a 55-year-old female complaining of migraine and depression. You decide to order the 
following on behalf of Dr. Seth Fillmore (if nurse): 
 

• MRI Brain with and without contrast prior to next visit and 

• CBC with auto diff to be done prior to next visit and  

• Order Wellbutrin SR.  (one 150mg tablet, taken orally once daily, Qty: 30)  

• Order Oxycodone hcl, po solid (one 5mg tablet, taken every 3-4 hours as needed, Qty: 60 )  
 
You only need to order both meds, you don’t need to print or send. 
 
The patient’s name is Taylor ______________ 
First name Taylor, Last name ______________ 
 
You can ask me or refer to your task sheet if you need the details.  
Do you have any questions about what I am asking you to do? 
Remember to tell me when you are done. 
 

Scenario 4  

START CLOCK 

Task A. Find Patient. 
 
Correct Patient? Y / N___________________________________ 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 

 

Task B. Access Imaging Orders 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
 
Task C. Access Lab Orders 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
 
Task D. Order a MRI Brain with and without contrast (prior to next visit) 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
 
Task E. Order a CBC with auto diff (prior to next visit) 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
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Task F. Access CPOE medication orders 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 

 

Task G. Order Wellbutrin SR (one 150 mg tablet, taken orally daily, Qty:30) 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
 
Task H: Review and Act on ONE drug/drug interaction alert (Bupropion x Insulin)  
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
 
Task H1. At a high level, what is this alert is telling you. 
DxD: (Bupropion (byoo PRO pee on) x Insulin) 
 
Task H2. What is the source for these drug interaction alerts? 
 
First databank 
 
What would you typically do here? 
 
Given this information, you decide to go ahead and prescribe it right now. 
 
Task I: Order Oxycodone (one 5mg tablet, taken every 3-4 hours as needed, Qty: 60) 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 

 

Task J/K: Review and Act on THREE drug/drug interaction alerts (Oxycodone x Bupropion (byoo 
PRO pee on) and Oxycodone x Lorazepam (lor A ze pam)) and ONE drug/allergy alert (Oxycodone x 
Opioids) 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
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Task J2. At a high level, what are each of these alerts telling you. 
DxD: (Oxycodone x Bupropion) 
DxD: (Oxycodone x Lorazepam) 
DxA: (Oxycodone x Opioids) 
 
Task K2. What is the source for these drug interaction alerts? 
 
What would you typically do here? 
 
Given this information, you decide not to prescribe it right now. 
 

STOP CLOCK 

 
Now I want you to edit the orders you have placed.   
 

• MRI procedure needs to be done within one month 

• CBC needs to be done TODAY and  

• Change Wellbutrin SR to 150 mg tablet twice daily, qty: 60. 
 
You can ask me or refer to your task sheet if you need the details.  
Do you have any questions about what I am asking you to do? 
Remember to tell me when you are done. 
 

START CLOCK 

Task L: Change the MRI procedure to be done WITHIN one month. 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
 
Task M: Change the CBC Order Date to today. 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
Task N: Also Edit the Wellbutrin SR prescription to 2 tablets daily with a quantity of 60. 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
 
Task O. InfoButton 1: Problems 
 
The patient is asking for educational information regarding her migraine. Please find this 
information. 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
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Error Discussion 
<<moderator probes on tasks that the participant did not successfully pass, walk them through golden 
path>> 
 

Medication List – SCRIBE OR NURSE (primary) / DOCTOR (secondary) 
 

IF PARTICIPANT DID CPOE: 
When talking with the same patient, you find some changes to their medications that need to be recorded. 
<refer to the Patient Data Sheet> 
 
IF PARTICIPANT DID NOT DO CPOE: 
Your next patient is a 55-year-old female complaining of migraine and depression. When reviewing the 
patient’s medications with her, you find some items that need to be updated. 
 
ALL: 
You will need to update the medications by: 

1. Discontinue Simvastatin (Brand: Zocor)  
2. Enter Digoxin (Brand: Cardoxin, Lanoxin) 250 mcg daily as outside RX <Ref:  250 mcg 1 tablet PO 

daily)>  

 
The patient’s name is Taylor ______________ 
First name Taylor, Last name ______________ 
 
You can ask me or refer to your task sheet if you need the details.  
Do you have any questions about what I am asking you to do? 
Remember to tell me when you are done. 
 
Scenario 5 
 

START CLOCK 

Task A1. Find Patient. 
Correct Patient? Y / N___________________________________ 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 

 

Task P. CDS InfoButton 1 Reference – Problems 
 
What is the source of this information? 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
 
STOP CLOCK + ASK TASK RATING: Scenario 4 
Please go to the Scenario Questionnaire – please rate the tasks based on how you felt performing the 
tasks – don’t rate it for how you think others would feel or how you would feel if you had more 
training on the task. 
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Scenario 5 
 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 

 

Task A. Access Medication List. 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
 
Task B. Discontinue Simvastatin.  
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
 
Task C. Add Digoxin 250mcg. 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 

 

Task D. Confirm for me how you view all the patient’s active and inactive medications. 

 

Task E. The patient is asking for educational information regarding Digoxin. Please find this 
information? 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
 
Task F. What is the source of this information? 
 

STOP CLOCK + ASK TASK RATING: Scenario 5 

Error Discussion   
<<moderator probes on tasks that the participant did not successfully pass, walk them through golden 
path>> 
 
 

  Medication Allergy List – SCRIBE OR NURSE (primary) / DOCTOR (secondary) 
 
IF PARTICIPANT DID CPOE OR MED LIST: 
When talking with the same patient, you find some changes to their allergies that need to be recorded. 
<refer to the Patient Data Sheet> 
 
IF PARTICIPANT DID NOT DO CPOE OR MED LIST: 
Your next patient is a 55 year-old female complaining of migraine and depression. When reviewing the 
patient’s allergies with her, you find some changes that need to be recorded. 
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ALL: 

• The last time she took a Sulfa drug, she had hives and diarrhea 

• And her reaction to Iodine has gotten worse since she was here last.  She used to have a mild rash 
but now it is a severe rash 
 

You will review the patient’s existing allergies and make updates based on the information provided. 
 
The patient’s name is Taylor ______________ 
First name Taylor, Last name ______________ 
 
You can ask me or refer to your task sheet if you need the details.  
Do you have any questions about what I am asking you to do? 
Remember to tell me when you are done. 
 
 
Scenario 6 

START CLOCK 

Task A1: Find Patient. 
Correct Patient? Y / N___________________________________ 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 

 

Task A. Access allergy list 

 

Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
 
Task B. Update Iodine 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
 
Task C. Add New drug allergy information – Sulfa drugs.  
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
 
Task D. When was the patient’s codeine allergy first recorded?    
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
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STOP CLOCK + ASK TASK RATING: Scenario 6 

 
Task B1 (NIST). Moderator asks (if participant doesn’t uncheck the Mild reaction):  Did you notice 
that allergies for this patient had both severe and mild checked, what is the impact of this? 
 
Error Discussion 
<<moderator probes on tasks that the participant did not successfully pass, walk them through golden 
path>> 
 

Clinical Information Reconciliation – SCRIBE OR NURSE (primary) / DOCTOR 
(secondary)  
 

There is a feature in the EHR that is used to electronically reconcile clinical information from an external 
source with information in this EHR.  For example, let’s say the patient had a hospital visit.  The hospital 
will send your practice the clinical information from the hospital visit and your team can reconcile that 
information with the information in your EHR. 
 
Are you familiar with this new feature? 
If yes: what have you used it for?         Meds / Med Allergies / Problems 
 
I am going to work with you as we reconcile Allergies.  Then I am going to have you reconcile the 
Allergies, Problems, and Medications.   
 
First, though please go to where you think you would reconcile allergies. 
 
The patient’s name is Joy ______________ 
First name Joy, Last name ______________ 
 
You can ask me or refer to your task sheet if you need the details.  
Do you have any questions about what I am asking you to do? 
Remember to tell me when you are done. 
 
 

Scenario 7 

Let’s start with reconciling the allergies. 

START CLOCK 
 
Task A1: Find Patient. 
Correct Patient? Y / N___________________________________ 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
 
 
Instructions for reconciling allergies [Go to where you think you would reconcile allergies.] 
 
The Yellow indicates a new source file has been detected and it has not been reconciled 
 
As you orient yourself to the screen, the left side is information contained in your EHR. You can see this 
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STOP CLOCK 

patient currently has a Sulfa allergy documented in your EHR. The right side is the information 
currently coming in from the external sources, like a hospital for example.   
 
There is information from 1 external source that need to be reconciled. Click the item in the list.   
 
Notice that there are several allergies shown in the list.   You are able to select any or all of those 
allergies and add them to your EHR. Please click the first Opioid allergy, then click the Add Allergy(s) 
button. 
 
See how that allergy now shows on the left side.    
 
You can use the Back button here to go back to the list of external sources, if there were any other 
outside sources so you can select another one and address the allergies in that list. 
 
Once you have the allergies on the Left side you can Edit them like you usually do. Click the individual 
allergy row. That will bring up the Edit Allergy dialog where you can edit the details. 
 
If you needed to remove an allergy for some reason, you can click the Remove button at the bottom of 
the Edit Allergy dialog.  
Finally, don’t do it right now, but once you are done, click Reconciled button at the bottom to complete 
the process (show them). Any items left on the right side once you reconcile will be removed from the 
list and reconciliation will be complete. 
 
Do you have any questions about reconciling allergies? 
 
Go ahead and hit the Close button.  

 

Now, please reconcile the allergies as if you were seeing this referral patient in your own practice.  
 
Task B. Reconcile allergies. 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
 
Task C (NIST): After you had completed the reconciliation, what would you do next to ensure the 
correct allergies were added? (Can you tell me why you did not remove the duplicates?) 
 
When reconciling, some folks bring 1 opioid into the EHR, others bring multiple opioids over. I notice 
you brought over 1 / multiple. Talk to me about why. 
 

START CLOCK 

 
Any questions before you Reconcile the patient’s Medications list? 
 
OK.  Go ahead and determine if any new outside medications need to be reconciled and if so reconcile 
them as if this was your patient.  Remember to tell me when you are done. 
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STOP CLOCK  

START CLOCK 

STOP CLOCK + ASK TASK RATING: Scenario 7.1 
 

STOP CLOCK + ASK TASK RATING: Scenario 7.2 
 

 

Task D. Reconcile medications. 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
 
Task F (NIST): Did they notice duplicates? 
After you had completed the medication reconciliation, what would you do next to ensure the correct 
meds were added?  (Can you tell me why you did not remove the duplicates?) 
 
When reconciling, some folks bring the Colace into the EHR, others do not. I notice you brought over / 
did not bring over the Colace. Talk to me about why. 
 

 
See if any new outside problems need to be reconciled with the Patient’s Problem list in the EHR.  
Reconcile if needed. 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
 
Task G. Reconcile problems. 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
Task H. How do you confirm that the Problems, Allergies, and Meds no longer need to be reconciled in 
the EHR? 
 

 
Now that you have finished reconciling your patient’s chart, you need to create a Continuity of Care 
(CCDA) document to send electronically to another provider. Please show me how you would do that. 
 
START CLOCK 
 
Task I. Create CCDA 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
 
Tell me what you think just happened? Where do you think the file is? 
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Error Discussion 
<<moderator probes on tasks that the participant did not successfully pass, walk them through golden 
path>> 
 
 

Implantable Devices – SCRIBE OR NURSE (primary) / DOCTOR (secondary)  
The same patient recently had breast cancer surgery and brings in paperwork from that surgery, including 
information about devices implanted during the surgery. Please add the polyester suture used in the 
patient’s abdomen to their chart. To do that, you will want to click inside the alphanumeric, Press Control 
and A at the same time to grab the whole alphanumeric, then you can press Control and C at the same 
time to copy the alphanumeric. 
 
OK.  Go ahead and update your EHR by adding the devices to the patient’s chart. 
 
The patient’s name is Joy ______________ 
First name Joy, Last name ______________ 
 
You can ask me or refer to your task sheet if you need the details.  
Do you have any questions about what I am asking you to do? 
Remember to tell me when you are done. 
 
 
Scenario 8 
 
START CLOCK 

Task A1: Find Patient. 
Correct Patient? Y / N___________________________________ 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 

 

Task A. Access implantable devices section. 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 

 

Task B. Please add the polyester suture used in the patient’s abdomen to their chart. 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
 
Task C. Next, you’d like to add the tissue expander in her right breast to her chart. 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
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Error Discussion 
<<moderator probes on tasks that the participant did not successfully pass, walk them through golden 
path>> 
 

Demographics – NURSES / SCHEDULER / SCRIBE 
 
Are your patients normally created in your practice management system or do you create them directly in 
the EHR? (If PM) Do you ever update any demographic information in the EHR or is that only done in the 
practice management system? 
For this task, I am going to ask you to create a new patient in the EHR.  
 

• Medical Record Number: chris<last name> 
• Date of Birth: 1/1/1962 
• Race: Black or African American  
• Ethnicity: Cuban 

• Preferred Language: Spanish  
• Sex: Female 
• Sexual Orientation: Straight or Heterosexual 

Task D. Now please go back in and indicate that the tissue expander was removed on June 1, 2017. 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
 
What does that date mean to you? 
 
Task E. OK, I have some follow-up questions for you. Please select the polyester suture you added to 
the chart. 
 
Choose one: 
What is the manufacturer date of the device? 
What is the description of this device? 
What is the model number of the device? 
 
Task F. How many Active Implanted Devices does Patient currently have in her record? 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
 
 
Task G. How many total Implanted Devices are recorded for Patient, this includes all devices 
(Implanted, Removed, Entered in Error) not just active ones?  
  
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 

 

STOP CLOCK + ASK TASK RATING:  Scenario 8 
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• Gender Identity: Female 
 
The patient’s name is Chris ______________ 
First name Chris, Last name ______________ 
 
You can ask me or refer to your task sheet if you need the details.  
Do you have any questions about what I am asking you to do? 
Remember to tell me when you are done. 
 
 
Scenario 9 

 
START CLOCK 

Task A. Access demographics section. 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 

 

Task B. Create new patient. 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 

 

Task B1. Record patient name. 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 

 

Task B2. Record medical record number. 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
 
Task B3. Record DOB 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 

 

Task B4. Record Gender 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
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Now your patient realizes they made several mistakes when providing you with their information. Please 
go back and update their demographic information to the following: 
 

• Date of Birth: 1/1/1970 
• Race: Hawaiian and Aleut 
• Ethnicity: Not Hispanic or Latino 

 

Task B5. Record Sexual Orientation 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 

 

Task B6. Record Gender Identity 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
 

 

Task B7. Record Race 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 

 
Task B8. Record Ethnicity 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 

 
Task B9. Record Preferred Language 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 

 

Task B10. Save patient 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 

 

STOP CLOCK  
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• Preferred Language: English  
• Sex: Male 
• Sexual Orientation: Don’t know 
• Gender Identity: Genderqueer, neither exclusively male nor female 

 
START CLOCK 

Task C. Update patient details. 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 

 

Task C1. Update DOB 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 

 

Task C2. Update Gender 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 

 

Task C3. Update Sexual Orientation 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 

 

Task C4. Update Gender Identity 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 

 

Task C5. Update Race 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 

 
Task C6. Update Ethnicity  
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
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Error Discussion 
<<moderator probes on tasks that the participant did not successfully pass, walk them through golden 
path>> 
 

Scenario 10 eRx tasks (docs / nurses, not scribes) 
 

Your patient is a 10 year old who has come in with strep throat and needs to be prescribed an antibiotic.  
Prescribe Amoxicillin po, liquid 125mg/5mL suspension. Take 5 cc every 8 hours, quantity of 80 and send 
it to the test000 pharmacy. 
The patient’s name is Sally ______________ 
First name Sally, Last name ______________ 
 
You can ask me or refer to your task sheet if you need the details.  
Do you have any questions about what I am asking you to do? 
Remember to tell me when you are done. 
 

 

Task C7. Update Preferred Language 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 

 

Task C8. Save patient 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
 

STOP CLOCK + ASK TASK RATING: Scenario 9 

Task 
 

START CLOCK 

Task A. Find Patient. 
Correct Patient? Y / N___________________________________ 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 

 

Task B. New eRx and cc criteria 
 
Task B1. Stop before they prescribe: Does the system allow you to prescribe in ccs? 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
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Task C.  (CanRx A) Cancel to the Pharmacy.  
The patient’s mother tells you she suspects she has an allergy to penicillin. Cancel the amoxicillin to the 
pharmacy. 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
 
Did this let the pharmacy know that the Rx was cancelled? 
 
Task D. (CanRx B) Review cancelled Rx.   
 
You had previously discontinued Cardizem LA 120mg for your patient Jane Smith. Check to see if the 
pharmacy has responded to your cancellation request for this patient.  
 
 Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
 
Task E. eRefill (A & B) 
 
You had previously prescribed Ondansetron for your patient’s vomiting. The pharmacy has sent an 
electronic refill request for another 30 day supply.  Approve the request for your patient Tad 
Dockendorf. 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
 
 
STOP CLOCK + ASK TASK RATING: Scenario 10.1 
 
CHOOSE ONE   
 
Task F1. (RxChange 1) Deny Generic Request for Anna Johnson 
Your patient needed to be prescribed an H2 blocker for GERD.  You prescribed Zantac DAW. The 
pharmacy requested a generic substitution of ranitidine. Deny the pharmacy’s request because you 
want the original prescription filled and specify the patient should contact the prescriber first. Your 
patients name is Anna Johnson. 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
 
CHOOSE ONE   
 
Task F2. (RxChange 2) Accept Request with Edits 
For Jane Smith (everyone gets Jane), approve the pharmacy request to change from Pataday to 
ketotifen drops, but adjust the amount to 60mL. 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
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Session End 

OK, that is the last task I have for you. Now we will go through a brief questionnaire about your 
experience today. 
<<Administer the SUS>>  

  

CHOOSE ONE 
   
Task F3. (RxChange 3) Prior Auth  
Your patient’s insurance company requires a prior authorization for Breo Ellipta and the pharmacy has 
sent you a change request asking for a Prior Authorization. Find the Prior Authorization request that 
needs to be completed. Your patient’s name is Becky Smith. 

 

Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
 
Without clicking anything, talk me through what needs to be done to complete this page? 
 
Task G. New eRx & 0.5 criteria  P will need to go home/pt chart 
 
Your patient is at the clinic today for management of NIDDM (non-insulin dependent diabetes 
mellitus) and needs a script for a half tablet of 1000mg Metformin HCI daily. Please type “.50” for the 
Amount. We ask you to type exactly “.50” to meet the requirements. Your patient’s name is Tad 
Dockendorf. 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
 
Task G1. Does the sig now say “0.5”? 
 
Task H. RxFill   
On 10/26/17 an order for ondansetron was prescribed for Tad.  Please look to see when this 

prescription was filled. 

 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD)  
 

Task I. MedHx   
Review your patient’s Prescription History to see what medications she has had filled by other 
providers outside your practice. Your patient’s name is Selena Kyle. 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
 

STOP CLOCK + ASK TASK RATING: Scenario 10.2 
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Data Logger/Note taker, do you have any questions? 
If time permits:  We would like to collect any items, questions or concerns you have about the current 
IKM you have installed.  Is there anything you would like to tell us? 

 

 

 Moderator’s Guide for Configuration Test 

 
Hello.  Welcome, my name is _____________ and I’m a moderator, also we have 
______________ online with us, she is the data logger.   
 
Can you see the welcome screen on your screen?   
<<show welcome PPT Slide 1>> 
Be sure to enlarge the shared screen on your screen.  If you haven’t already, you can click the enlarge icon 
in the upper right corner and you can click the diagonal arrows here <<highlighted>> 
 
Thank you for participating in this study. Our session today will last 30 minutes. During that time you 
will take a look at an electronic health records system. The product you will be using today is McKesson 
SmallTalk. 
 
Just so we are all on the same page... We have you here today, not to look at still images of screens but to 
actually perform tasks with a system in order to evaluate the extent to which the application meets 
Meaningful Use certification criteria. All of the information that you provide will be kept confidential and 
your name will not be associated with your comments at any time.  
 
The first thing I would like to do is to show you this consent form to participate <<show consent 
form >>.  
As you read it, let me tell you the main points,  

• You are a volunteer so no matter what anyone has told you we can end the session at any time 

even if it is not the scheduled ending time.   

• The feedback you provide will not be associated with your name.  

• We’d like to audio and video record the session to augment note taking.  The video will only be 

used by the team for this project and to make product improvements.  

• Some of the screens you will see today are not in the product today.  McKesson considers them 

confidential.   

Do you have any questions? 
OK, so I will have it on the record that you provided consent to be in this session. 
This is what you agreed to on the consent form – I show it here so research teams that might go back and 
view this recording are under the same expectations. 
 
First, there are some background questions we need to ask.   
 

Gender  

 What best describes your Age 
20s, 30s, 40s, 50s, 60s, 70s, older 

 

Education (highest degree) 
No high school degree 
High school graduate, diploma 
Some college credit, no degree 
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Trade/technical/vocational 
Associate degree 
Bachelor’s degree 
Master’s Degree 
Doctorate Degree 

Occupation/Role  

Professional Experience (configuring) (yrs)  

Computer Experience (yrs) 
All computer experience  

 

Small Talk iKnowMed Config tool experience 
(yrs) 

 

Assistive Technology Needs (yes-what, no)  

 
I am going to read this introduction to you because I want to be sure that I don’t miss anything. 
I did not have any involvement in this software’s creation. I am from an independent consulting company. 
Companies hire my company to conduct activities with people like you that use their products, services, 
and websites.  This is a great chance for you to give the McKesson team feedback about the application we 
are going to look at today, so please be honest with your opinions.  
 
I will ask you to complete a few activities using this system and answer some questions. We are interested 
in how easy (or how difficult) this system is to use, what in it would be useful to you, and how we could 
improve it. Some activities might seem simple to you.  Other activities might seem difficult.  And there 
will be some activities that you will not able to complete.  I am telling you this because I want you to 
remember that we are not testing you.  You are helping us test the application.   
 
You will be asked to complete these tasks on your own trying to do them as quickly as possible with the 
fewest possible errors or deviations. Do not do anything more than asked. When you are doing these 
activities, I am not going to interact or talk to you while you are completing the activity. I will be taking 
notes about what you are doing.   
 
Because I am not going to be talking with you while you do the activities, I want you to make it clear to me 
when you are done with an activity by saying "I'm done."   There are a number of reasons you might be 
done. 
(1) Done because you completed the activity. You know you completed it.  So you say I’m Done. 
(2) Done because you have tried, you know you have not completed the activity, but you are not going to 
try anything else. So you say I’m Done. 
(3) Done because you feel like if you asked a question you could finish the activity.  The system you are 
using is set different from what you use in your practice.  So you might say I have a such and such button 
on my system.  I don’t see on here.  And I will tell you the next step and we will go from there. 
 
Do you have any questions or concerns before we begin? 
 
During the session, I will be reading a scenario to you. This is not a memory test so you can ask me to 
repeat the task at any point. After each task, you will rate how easy or difficulty it was to perform this task 
on a scale of 1 to 5. 1 meaning the task is very difficult, 3 meaning the task is neither very difficult nor very 
easy, and 5 meaning the task is very easy.  
OK, I will now pass over control to you. When you get control, could you please share your desktop with 
us? 
Now, please open the Small Talk editor on the Content database. I will ask you to make a couple of minor 
changes but you will put things back to where they started before ending the session. 
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During this session, we’re going to ask you to use the mouse for most of your actions so that we can see 
the click counts or if you choose to use any keyboard shorts, please verbalize what shortcuts you might 
use. For example open Ctrl O or save as Ctrl S.   
 
Scenario & Tasks  
 
Configuration Task 1.A 
 
The customer NCDS had requested that their Drug/Drug interactions alert is set to Severe and higher 
severity levels only. Please go ahead and make appropriate changes to the system. 
 
Do you have any questions about what I am asking you to do? 
Start when you are ready and let me know when you are done.  
 
 
 
Configuration Tasks 1.A and 1.B 
 
 
Start Time 
 
Configuration Task 1.A: Make changes to severity of alerts for drug/drug interactions. 

Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
 
 
Stop Time 
 
Start Time 

Configuration Task 1.B (additional): The customer NCDS had requested that their Drug/Drug 
interactions alert is set to Moderate and higher severity levels only. Please make appropriate changes to 
the system. 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
 
 
Stop Time 
 

 
Is this a task you typically would do in your role?    Yes     No  
 
Configuration TASK 1.C 
 
Customer NCDS informed you that they are currently alerted for Mild Drug/Allergy interactions. They no 
longer want to be alerted for Mild Drug/Allergy interactions if the patient is able to tolerate the drug. 
Please go ahead and make appropriate changes to the system. 
 
Do you have any questions about what I am asking you to do? 
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Configuration Tasks 1.C and 1.D 
 
 
Start Time 
  
Configuration Task 1.C. Change system so it doesn’t alert users about mild drug/allergy 
interactions. 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
 
Task 1.D.  (additional) Now set the system so that customer (NCDS) is not alerted for mild 
drug/Allergy interaction when patients can’t tolerate the drug. 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
 
Stop Time 

 
 
Configuration TASK 1.E 
 
Customer NCDS wants to Change the system so that the regimen ABVD template is associated with a 
Colon Cancer problem. 
 
Configuration Task 1.E and 1.F 
 
 
Start Time 
  
Configuration Task 1.E. Associate regiment ABVD template with a colon cancer problem. 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
Stop Time 
Start Time 

Configuration Task 1.F.  (additional) Customer NCDS wants to Change the system so that the regimen 
CHOP template is associated with a Bladder Cancer problem. 
 
Clicks/Steps: ______________________________ 
Pass/Fail: _________________________________ 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
 
Stop Time 
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Ok, thanks for completing the tasks. Please reset the templates so that ABVD is no longer associated with 
Colon Cancer and CHOP is no long associated with Bladder Cancer. 
(After cancelled out of all windows) If you were doing these configuration changes as part of your work 
with the system, would you be done after you made those changes or would there be additional steps 
before you were done? 
(If participant does not describe verification) Do you have a process to verify that configuration changes 
are working in the clinical application or do you just know they work because you made the changes in the 
configuration area of the application?  
 

EXIT QUESTIONS & SUS 

 
That is all the tasks we have for you to go through today. We have one final questionnaire for you.  Please 
base your responses on today’s experiences.  
<<moderator administers SUS >> 
 
 

 Participant Invoice Form 
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 Participant Screening Criteria 
 
The purpose of a screener is to ensure that the participants selected represent the target user population as 
closely as possible. Recruiters were told the clinical participants needed to meet the following criteria: 

- Had to work with patients at least weekly over the past 6 months 

- Had to be familiar with the EHRUT 

Recruiting for configuration participants was impacted by the fact that the population of users who 

perform these tasks is less than 15. Five of the six McKesson employees that perform this type of 

configuration were included as participants. One of the six McKesson employees that performs this type 

of configuration was involved with the usability test planning and was excluded as a participant. Five 

additional participants were recruited in order to satisfy the required N=10 participants. Less than 15 

participants were tested due to the fact that the population of users who perform these tasks is less than 

15. 
 

In addition, the following screener (survey) was used for the participants.  

 

Pre-Session Survey 

 

1. What is your name? 

2. What is your gender? [Female, Male] 

3. What is your age bracket? [Teens, 20-29, 30-39, 40-49, 50-59, 60-69, 70+] 

4. What is your highest educational degree earned? [LPN, RN, NP, PA, MD, Other] 

5. What is your occupation or role title? 

6. How many months/years of professional experience do you have in this role? 

7. How many months/years of computer experience do you have (all computer experience)? 

8. How many months/years have you worked with the iKnowMed EHR v6.8? 

9. Do you have any assistive technology needs (e.g., screen reader, etc.)? 

 

 Data Sheets for Clinical and Scheduler Participants 
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 System Usability Satisfaction Questionnaire 
 
Date: ___________________________________  
Participant #:_______________________________ 
 
The System Usability Scale (SUS) questionnaire administered at the end of each session is shown below.  
 
 

 
Strongly 
Disagree 

1 

Disagree 
 
2 

Neutral 
 
3 

Agree 
 
4 

Strongly 
Agree 

5 

I think that I would like to use 
this system frequently 

1 2 3 4 5 

I found the system 
unnecessarily complex 1 2 3 4 5 

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

I think that I would need the 
support of a technical person to 
be able to use this system 

1 2 3 4 5 

I found the various functions in 
this system were well integrated  1 2 3 4 5 

I thought there was too much 
inconsistency in this system 1 2 3 4 5 

I would imagine that most 
people would learn to use this 
system very quickly 

1 2 3 4 5 

I found the system very 
cumbersome to use 1 2 3 4 5 

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

I need to learn a lot of things 
before I could get going with 
this system 1 2 3 4 5 
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