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1 Executive Summary 
A usability test of Avenel 1.0 was conducted from June 26, 2017 through July 
21, 2017, by User-View, Inc. The purpose of this test was to test and validate 
the usability of the current user interface, and provide evidence of usability in 
the EHR Under Test (EHRUT). During the usability test, 41 healthcare providers 
and 15 configuration specialists matching the target demographic criteria 
served as participants and used the EHRUT in simulated, but representative 
tasks. 
 
This study collected performance data on 10 scenarios typically conducted on 
an EHR: 
 

• Add new, change and review medications and make updates based on 
the information provided, review and act on CDS.  

• Add new, change and review problems and make updates based on the 
information provided, access linked referential decision support, access 
source attributes for linked referential decision support.  

• Add new, change and review medication allergies and make updates 
based on the information provided, access linked referential decision 
support, access source attributes for linked referential decision support.  

• Order a specific diagnostic image, review and act on CDS, order a 
specific lab, change a lab and image order. 

• Reconcile specific clinical information (medications, problems, allergies) 
based on the information provided, create a transition of care document 
(CCDA) with the reconciled information, view the newly created CCDA. 

• Add, edit, and remove implantable device data. Access and obtain 
detailed information about devices.  

• Review and act on CDS. 
• Review and act on CDS. 
• Add and edit demographic data. 
• Configure CDS recommendations. 

 
During the 60-minute clinical, one-on-one in-person usability tests and the 30-
minute configuration one-on-one remote usability tests, each participant was 
greeted by the administrator and asked to review and sign an informed 
consent/release form (included in Appendix 3: NDA and Informed Consent 
Form). They were instructed that they could withdraw at any time. The Avenel 
EHR is new to the market. Usability test participants were not current users of 
the application. No clinical participants had prior experience with this EHR. All 
clinical participants had experience with other EHRs. All configuration 
participants except one had no prior experience configuring this EHR. Training 
material was distributed to prospective participants prior to the test. The 
administrator introduced the test and instructed participants to complete a 
series of tasks (given one at a time) using the EHRUT. During the testing, the 
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administrator timed each task and, along with the data logger, recorded user 
performance data on paper and electronically. The administrator did not give 
the participant assistance in how to complete the task. 
 
Participant screens and audio were recorded for subsequent analysis. 
 
The following types of data were collected for each participant: 
 
• Number of tasks successfully completed within the allotted time without 

assistance. 
• Time to complete the tasks. 
• Number and types of errors. 
• Path deviations. 
• Participant’s verbalizations. 
• Participant’s satisfaction ratings of the system. 

 
All participant data was de-identified – no correspondence could be made from 
the identity of the participant to the data collected. Following the conclusion of 
the testing, participants were asked to complete a post-test questionnaire and 
were compensated for their time based on agreements made between Allscripts 
and the participating institution. The compensation amount was $100 per 
clinical participant and configuration participants were not paid. 
 

1.1 Data Summary 

Various recommended metrics, in accordance with the examples set forth in the 
NIST Guide to the Processes Approach for Improving the Usability of Electronic 
Health Records, were used to evaluate the usability of the EHRUT. The following 
is a summary of the performance and rating data collected on the EHRUT. 
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Table 1. Summary of the performance and rating data. 

                  
Measure 
 
 
 
 
 
 
 
 
Task 

N 
Task 

Success 
Path 

Deviation 
Task Time Error

s 

Scenario 
Ratings 

5=Ea
sy 

# (%) 

Deviat
ions 
(Obser
ved / 
Optim
al) 

Mean 
(SD) 

Se
c 

Deviations 
(Observed 
/ Optimal) 

(%) 
Mean 
(SD) 

CPOE – Laboratory 
Task4D: 
Access CPOE 
laboratory 
orders 

2
1 

100% 0/0 

18
1* 
(8
1) 

181* 
/97 

0%*
* 

3.2* 
(1.6) 

Task4E1: 
Order a lab 
(CBC to be 
done in one 
week)  

2
1 

95% 12/11 
5%*
* 

Task4E2: Link 
lab order to 
diagnosis 

2
1 

100% 2/2 
0%*
* 

Task4I: 
Change a lab 
order (CBC 
order date to 
today) 

2
1 

95% 6/6 

29
* 
(3
8) 

29* 
/34 

5%*
* 

CPOE – Diagnostic Imaging 
Task4A: 
Access CPOE 
diagnostic 
imaging 
orders 

2
1 

100% 1/1 

18
1* 
(8
1) 

181* 
/97 

0%*
* 

3.2* 
(1.6) 
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Table 1. Summary of the performance and rating data. 

                  
Measure 
 
 
 
 
 
 
 
 
Task 

N 
Task 

Success 
Path 

Deviation 
Task Time Error

s 

Scenario 
Ratings 

5=Ea
sy 

# (%) 

Deviat
ions 
(Obser
ved / 
Optim
al) 

Mean 
(SD) 

Se
c 

Deviations 
(Observed 
/ Optimal) 

(%) 
Mean 
(SD) 

Task4B1: 
Order 
diagnostic 
imaging (CT 
abdomen 
w/contrast to 
be done in 
one week) 

2
1 

62% 13/10 
38%
** 

Task4B2: Link 
diagnostic 
imaging order 
to diagnosis 

2
1 

90% 2/2 
10%
** 

Task4H: 
Change 
imaging order 
(Add 
comment "For 
diagnosis" to 
CT abdomen 
w/contrast) 

1
9
^ 

89% 9/7 

29
* 
(3
8) 

29* 
/34 

11%
** 

Demographics 
Task14A: 
Access 
demographics 
for patient 

1
6 

100% 4/3 

17
1* 
(1
48
) 

171* 
/74 

0%*
* 

4.1*o  
(1.7) 

Task14B1: 
Confirm/Recor
d 
demographics 
for patient: 
Date of Birth 
(10/4/1998) 

Auto 
Populat
ed from 
Practice 
Manage
ment 
100% 

0/0 
0%*
* 
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Table 1. Summary of the performance and rating data. 

                  
Measure 
 
 
 
 
 
 
 
 
Task 

N 
Task 

Success 
Path 

Deviation 
Task Time Error

s 

Scenario 
Ratings 

5=Ea
sy 

# (%) 

Deviat
ions 
(Obser
ved / 
Optim
al) 

Mean 
(SD) 

Se
c 

Deviations 
(Observed 
/ Optimal) 

(%) 
Mean 
(SD) 

Task14B2: 
Confirm/Recor
d 
demographics 
for patient: 
Sex (Male) 

Auto 
Populat
ed from 
Practice 
Manage
ment 
100% 

0/0 
0%*
* 

Task14B3: 
Confirm/Recor
d 
demographics 
for patient: 
Sexual 
Orientation 
(Bisexual) 

100% 2/2 
0%*
* 

Task14B4: 
Confirm/Recor
d 
demographics 
for patient: 
Gender 
Identity 
(Male) 

Auto 
Populat
ed from 
Practice 
Manage
ment 
100% 

0/0 
0%*
* 

Task14B5: 
Confirm/Recor
d 
demographics 
for patient: 
Preferred 
Language 
(English) 

Auto 
Populat
ed from 
Practice 
Manage
ment 
100% 

0/0 
0%*
* 
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Table 1. Summary of the performance and rating data. 

                  
Measure 
 
 
 
 
 
 
 
 
Task 

N 
Task 

Success 
Path 

Deviation 
Task Time Error

s 

Scenario 
Ratings 

5=Ea
sy 

# (%) 

Deviat
ions 
(Obser
ved / 
Optim
al) 

Mean 
(SD) 

Se
c 

Deviations 
(Observed 
/ Optimal) 

(%) 
Mean 
(SD) 

Task14B6: 
Confirm/Recor
d 
demographics 
for patient: 
Race (Black or 
African-
American) 

88%< 3/3 
13%
**< 

Task14B7: 
Confirm/Recor
d 
demographics 
for patient: 
Ethnicity 
(Non-
Hispanic) 

81% 6/6 
19%
** 

Task14C1: 
Initial 
Attempt: 
Change 
demographics 
for patient: 
Date of Birth 
(10/4/1999) 

1
6
^ 

Initial 
Attempt 
94% 

5/4 

93
* 
(3
1) 

93* 
/66 

Initi
al 
Atte
mpt 
6%*
* 

Task14C1: 
Change 
demographics 
for patient: 
Date of Birth 
(10/4/1999) 

100% 5/4 
0%*
* 
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Table 1. Summary of the performance and rating data. 

                  
Measure 
 
 
 
 
 
 
 
 
Task 

N 
Task 

Success 
Path 

Deviation 
Task Time Error

s 

Scenario 
Ratings 

5=Ea
sy 

# (%) 

Deviat
ions 
(Obser
ved / 
Optim
al) 

Mean 
(SD) 

Se
c 

Deviations 
(Observed 
/ Optimal) 

(%) 
Mean 
(SD) 

Task14C2: 
Initial 
Attempt: 
Change 
demographics 
for patient: 
Sex (Female) 

Initial 
Attempt 
100% 

1/2 

Initi
al 
Atte
mpt 
0%*
* 

Task14C2: 
Change 
demographics 
for patient: 
Sex (Female) 

100% 2/2 
0%*
* 

Task14C3: 
Change 
demographics 
for patient: 
Sexual 
Orientation 
(Patient 
Refused) 

100% 2/2 
0%*
* 

Task14C4: 
Initial 
Attempt: 
Change 
demographics 
for patient: 
Identifies As 
(Female) 

Initial 
Attempt 
93% 

2/2 

Initi
al 
Atte
mpt 
7%*
* 
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Table 1. Summary of the performance and rating data. 

                  
Measure 
 
 
 
 
 
 
 
 
Task 

N 
Task 

Success 
Path 

Deviation 
Task Time Error

s 

Scenario 
Ratings 

5=Ea
sy 

# (%) 

Deviat
ions 
(Obser
ved / 
Optim
al) 

Mean 
(SD) 

Se
c 

Deviations 
(Observed 
/ Optimal) 

(%) 
Mean 
(SD) 

Task14C4: 
Change 
demographics 
for patient: 
Identifies As 
(Female) 

86% 2/2 
14%
** 

Task14C5: 
Initial 
Attempt: 
Change 
demographics 
for patient: 
Preferred 
Language 
(Spanish) 

Initial 
Attempt 
94% 

3/3 

Initi
al 
Atte
mpt 
6%*
* 

Task14C5: 
Change 
demographics 
for patient: 
Preferred 
Language 
(Spanish) 

100% 3/3 
0%*
* 

Task14C6: 
Change 
demographics 
for patient: 
Race (Other) 

100% 3/3 
0%*
* 
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Table 1. Summary of the performance and rating data. 

                  
Measure 
 
 
 
 
 
 
 
 
Task 

N 
Task 

Success 
Path 

Deviation 
Task Time Error

s 

Scenario 
Ratings 

5=Ea
sy 

# (%) 

Deviat
ions 
(Obser
ved / 
Optim
al) 

Mean 
(SD) 

Se
c 

Deviations 
(Observed 
/ Optimal) 

(%) 
Mean 
(SD) 

Task14C7: 
Change 
demographics 
for patient: 
Ethnicity 
(Argentinian 
and Spaniard) 

93% 7/7 
7%*
* 

 

Problem List 
Task2A: 
Access 
problem list 

2
1 

90% 2/1 

22
9* 
(1
53
) 

229* 
/90 

10%
** 

3.8* 
(1.8) 

Task2B: 
Change 
problem 
(Right Arm 
Fracture) 

2
1 

86% 8/7 
14%
** 

Task2C: 
Record 
problem 
(Stomach 
Pain) 

2
1 

86% 9/8 
14%
** 

Task2D: 
Review 
current and 
previous 
problems 
(When was 
diabetes 
mellitus 
originally 
diagnosed?) 

2
0 

75% 1/1 
25%
** 
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Table 1. Summary of the performance and rating data. 

                  
Measure 
 
 
 
 
 
 
 
 
Task 

N 
Task 

Success 
Path 

Deviation 
Task Time Error

s 

Scenario 
Ratings 

5=Ea
sy 

# (%) 

Deviat
ions 
(Obser
ved / 
Optim
al) 

Mean 
(SD) 

Se
c 

Deviations 
(Observed 
/ Optimal) 

(%) 
Mean 
(SD) 

Task2E: 
Review 
current and 
previous 
problems 
(View all 
active and 
inactive 
problems) 

2
0 

80% 4/3 
20%
** 

Medication List 
Task1C1: 
Access 
Medication 
List 

3
2 

100% 1/1 

46
8* 
(1
81
) 

468* 
/141 

0%*
* 

3.6* 
(1.9) 

Task1C2: 
Change 
medication 
(Zocor) 

3
2 

75% 6/4 
25%
** 

Task1D: 
Change 
medication 
[Coumadin 
(Warfarin)] 

3
2 

75% 4/4 
25%
** 

Task1E: 
Record 
medication 
(Bactrim) 

3
2 

66% 19/14 
34%
** 

Task1J: 
Review 
current and 
previous 
medications 

3
1 

65% 3/2 
35%
** 
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Table 1. Summary of the performance and rating data. 

                  
Measure 
 
 
 
 
 
 
 
 
Task 

N 
Task 

Success 
Path 

Deviation 
Task Time Error

s 

Scenario 
Ratings 

5=Ea
sy 

# (%) 

Deviat
ions 
(Obser
ved / 
Optim
al) 

Mean 
(SD) 

Se
c 

Deviations 
(Observed 
/ Optimal) 

(%) 
Mean 
(SD) 

Medication Allergy List 
Task3A: 
Access 
medication 
allergy list 

2
2 

95% 1/1 

23
9* 
(1
54
) 

239* 
/61 

5%*
* 

3.9* 
(1.9) 

Task3B: 
Record new 
medication 
allergy 
(Sulfur) 

2
2 

91% 15/14 
9%*
* 

Task3C: 
Change 
medication 
allergy 
(Penicillin) 

2
2 

91% 4/4 
9%*
* 

Task3D: 
Review 
current and 
previous 
medication 
allergies 

2
2 

59% 2/1 
41%
** 

Clinical Decision Support 
Clinical Decision Support – Clinical 
Task1B1: 
Review and 
Act on CDS 
alert for 
Colonoscopy 
(CDS: 
Demographics
) 

3
5 

Discover 
74% 
Underst
and 
100% 

1/1 

46
8* 
(1
81
) 

468* 
/141 

26%
** 
0%*
* 

3.6* 
(1.9) 
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Table 1. Summary of the performance and rating data. 

                  
Measure 
 
 
 
 
 
 
 
 
Task 

N 
Task 

Success 
Path 

Deviation 
Task Time Error

s 

Scenario 
Ratings 

5=Ea
sy 

# (%) 

Deviat
ions 
(Obser
ved / 
Optim
al) 

Mean 
(SD) 

Se
c 

Deviations 
(Observed 
/ Optimal) 

(%) 
Mean 
(SD) 

Task1H1: 
Review and 
Act on CDS 
alert for 
duplicate 
Warfarin 
therapy (CDS: 
Meds) 

3
1 

Discover 
84% 
Underst
and 
81% 

1/1 

16%
** 
0%*
* 

Task4C1: 
Review and 
Act on CDS 
alert for 
Iodine allergy 
(CDS: Med 
Allergy) 

2
1 

Discover 
100% 
Underst
and 
100% 

1/1 

18
1* 
(8
1) 

181* 
/97 

0%*
* 
0%*
* 

3.2* 
(1.6) 

Task7B1: 
Review and 
Act on CDS 
alert for 
pregnancy 
(CDS: 
Problems) 

1
9 

Discover 
100% 
Underst
and 
100% 

1/1 

25
0* 
(1
58
) 

250* 
/81 

0%*
* 
0%*
* 

4.3*o 
(2.0) 

Task7C1: 
Review and 
Act on CDS 
alert for 
pregnancy 
and warfarin 
(CDS: Combo: 
Problems + 
Meds) 

1
9 

Discover 
100% 
Underst
and 
100% 

1/1 

0%*
* 
0%*
* 
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Table 1. Summary of the performance and rating data. 

                  
Measure 
 
 
 
 
 
 
 
 
Task 

N 
Task 

Success 
Path 

Deviation 
Task Time Error

s 

Scenario 
Ratings 

5=Ea
sy 

# (%) 

Deviat
ions 
(Obser
ved / 
Optim
al) 

Mean 
(SD) 

Se
c 

Deviations 
(Observed 
/ Optimal) 

(%) 
Mean 
(SD) 

Task7D1: 
Review and 
Act on CDS 
alert for GFR 
levels (CDS: 
Labs) 

1
7 

Discover 
100% 
Underst
and 
100% 

1/1 

0%*
* 
0%*
* 

Task8B1: 
Review and 
Act on CDS 
alert for BMI 
and High 
Blood 
Pressure 
(CDS: Vitals) 

1
8 

Discover 
100% 
Underst
and 
100% 

1/1 

73
* 
(3
0) 

73* 
/35 

0%*
* 
0%*
* 

4.8*o 
(2.1) 

Task2F1: 
Access linked 
referential 
decision 
support for 
problems 
(InfoButton: 
Diabetes) 
(first 
exposure) 

2
0 

39% 6/2 

22
9* 
(1
53
) 

229* 
/90 

61%
** 

3.8* 
(1.8) 
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Table 1. Summary of the performance and rating data. 

                  
Measure 
 
 
 
 
 
 
 
 
Task 

N 
Task 

Success 
Path 

Deviation 
Task Time Error

s 

Scenario 
Ratings 

5=Ea
sy 

# (%) 

Deviat
ions 
(Obser
ved / 
Optim
al) 

Mean 
(SD) 

Se
c 

Deviations 
(Observed 
/ Optimal) 

(%) 
Mean 
(SD) 

Task3E1: 
Access linked 
referential 
decision 
support for 
med allergies 
(InfoButton: 
Penicillin) 
(second 
exposure) 

1
6 

91% 3/2 

23
9* 
(1
54
) 

239* 
/61 

9%*
* 

3.9* 
(1.9) 

Task2F2: 
Access source 
attributes for 
InfoButton 
content 

1
6 

100% 0/0 

22
9* 
(1
53
) 

229* 
/90 

0%*
* 

3.8* 
(1.8) 

Task7B3: 
Access source 
attributes for 
CDS alert 
content (CDS: 
Problems) 

1
5 

Performance after initial exposure. 

100% 1/1 

25
0* 
(1
58
) 

250* 
/81 

0%*
* 

4.3*o 
(2.0) 

Clinical Decision Support – Configuration 
Task15A: Turn 
Clinical 
Decision 
Support On 
for Prescribers 

1
5 

87% 9/5 

10
6* 
(4
6) 

106* 
/25 

13%
** 

3.5* 
(1.5) 
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Table 1. Summary of the performance and rating data. 

                  
Measure 
 
 
 
 
 
 
 
 
Task 

N 
Task 

Success 
Path 

Deviation 
Task Time Error

s 

Scenario 
Ratings 

5=Ea
sy 

# (%) 

Deviat
ions 
(Obser
ved / 
Optim
al) 

Mean 
(SD) 

Se
c 

Deviations 
(Observed 
/ Optimal) 

(%) 
Mean 
(SD) 

Task15B: Turn 
Clinical 
Decision 
Support On 
for Nurses 

1
5 

93% 5/5 

57
* 
(2
9) 

57* 
/25 

7%*
* 

3.5* 
(1.5) 

Implantable Device List 
Task6A2: 
Access 
implantable 
devices in 
patient chart 

2
0 

70% 4/3 
14
3* 
(5
6) 

143* 
/48 

30%
** 

3.4*o 
(1.5) 

Task6A3: 
Change 
implanted 
device in 
patient chart 

1
9 

58% 12/12 
42%
** 

Task6B: 
Record and 
parse 
implanted 
device ID on 
patient chart 

1
5 

87% 7/6 

80
* 
(4
5) 

80* 
/30 

13%
** 

Task 6C1: 
Access 
implantable 
device 
information 

1
7 

100% 3/3 

16
0* 
(7
1) 

160* 
/42 

0%*
* 
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Table 1. Summary of the performance and rating data. 

                  
Measure 
 
 
 
 
 
 
 
 
Task 

N 
Task 

Success 
Path 

Deviation 
Task Time Error

s 

Scenario 
Ratings 

5=Ea
sy 

# (%) 

Deviat
ions 
(Obser
ved / 
Optim
al) 

Mean 
(SD) 

Se
c 

Deviations 
(Observed 
/ Optimal) 

(%) 
Mean 
(SD) 

Task 6C2: 
View 
implantable 
device 
information: 
Expiration 
Date 

1
7 

100% 0/0 
0%*
* 

Task 6C3: 
View 
implantable 
device 
information: 
Human-Tissue 
Device Status 

1
7 

18% 1/2 
82%
** 

Task 6C4: 
View 
implantable 
device 
information: 
Description 

1
7 

65% 0/0 
35%
** 

Task 6C5: 
View 
implantable 
device 
information: 
Model Number 

1
7 

29% 0/0 
71%
** 

Task6D: View 
all active 
implantable 
devices 

1
8 

89% 0/0 
11%
** 
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Table 1. Summary of the performance and rating data. 

                  
Measure 
 
 
 
 
 
 
 
 
Task 

N 
Task 

Success 
Path 

Deviation 
Task Time Error

s 

Scenario 
Ratings 

5=Ea
sy 

# (%) 

Deviat
ions 
(Obser
ved / 
Optim
al) 

Mean 
(SD) 

Se
c 

Deviations 
(Observed 
/ Optimal) 

(%) 
Mean 
(SD) 

Task6E: View 
all implantable 
devices (Total 
number of 
devices) 

1
8 

56% 2/4 
44%
** 

Task6F: View 
all implantable 
devices 
(Device 
entered in 
error) 

1
8 

94% 0/0 
6%*
* 

Clinical Information Reconciliation Integration  
Task5A: 
Access and 
view 
medication 
allergy data 
for 
reconciliation 

1
9
^ 

100% 1/1 

10
2* 
(1
14
) 

102* 
/32 

0%*
* 

3.8*  
(1.9) 

Task5B: 
Reconcile 
medication 
allergies from 
a recent clinic 
visit 

1
9 

95% 5/4 
5%*
* 

Task5C: 
Reconcile 
duplicate 
allergies from 
recent clinic 
visit 

1
5 

73% 4/4 
27%
** 
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Table 1. Summary of the performance and rating data. 

                  
Measure 
 
 
 
 
 
 
 
 
Task 

N 
Task 

Success 
Path 

Deviation 
Task Time Error

s 

Scenario 
Ratings 

5=Ea
sy 

# (%) 

Deviat
ions 
(Obser
ved / 
Optim
al) 

Mean 
(SD) 

Se
c 

Deviations 
(Observed 
/ Optimal) 

(%) 
Mean 
(SD) 

Task5D: 
Validate 
medication 
allergies 
reconciliation 

1
9 

79% 0/0 
21%
** 

Task5E: 
Access and 
view 
medications 
data for 
reconciliation 

2
2 

86% 1/1 

69
* 
(4
7) 

69* 
/35 

14%
** 

Task5F: 
Reconcile 
medications 
from a recent 
clinic visit 

2
2 

91% 5/4 
9%*
* 

Task5G: 
Reconcile 
duplicate 
medications 
from recent 
clinic visit 

1
5
^ 

86% 4/4 
14%
** 

Task5H: 
Validate 
medications 
reconciliation 

2
2 

76% 0/0 
24%
** 

Task5I: 
Access and 
view problems 
data for 
reconciliation 

2
1 

57% 1/1 

78
* 
(7
4) 

78* 
/27 

43%
** 
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Table 1. Summary of the performance and rating data. 

                  
Measure 
 
 
 
 
 
 
 
 
Task 

N 
Task 

Success 
Path 

Deviation 
Task Time Error

s 

Scenario 
Ratings 

5=Ea
sy 

# (%) 

Deviat
ions 
(Obser
ved / 
Optim
al) 

Mean 
(SD) 

Se
c 

Deviations 
(Observed 
/ Optimal) 

(%) 
Mean 
(SD) 

Task5J: 
Reconcile 
problems from 
a recent clinic 
visit 

2
1 

95% 4/3 
5%*
* 

Task5K: 
Validate 
problems 
reconciliation 

2
1 

86% 0/0 
14%
** 

Task5L: 
Create a 
Transition of 
Care 
Document 
(CCDA) 

2
0 

45% 19/27 
32
2* 
(6
9) 

322* 
/102 

55%
** 

Task5M: View 
a Transition of 
Care 
Document 
(CCDA) 

1
5 

73% 4/4 
27%
** 

Critical Use Risks for Patient Safety and NISTIR 7804-1 
Task1A: 
Access patient 
(William 
<lastname>) 

3
7 

97% 6/3 

N/
A 

N/A 

3%*
* 

N/A 
Task6A1: 
Access patient 
(Taylor 
<lastname>)  

1
9 

100% 5/3 
0%*
* 
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Table 1. Summary of the performance and rating data. 

                  
Measure 
 
 
 
 
 
 
 
 
Task 

N 
Task 

Success 
Path 

Deviation 
Task Time Error

s 

Scenario 
Ratings 

5=Ea
sy 

# (%) 

Deviat
ions 
(Obser
ved / 
Optim
al) 

Mean 
(SD) 

Se
c 

Deviations 
(Observed 
/ Optimal) 

(%) 
Mean 
(SD) 

Task7A: 
Access patient 
(Taylor 
<lastname>) 

1
8 

100% 5/3 
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. 
< Rounding error. 
^ The data was not included for one or more participants due to an artifact or 
testing or an operational difficulty. Refer to the appropriate results chapter for 
detailed information. 
o Due to technical difficulties, some participants’ ratings were not captured after 
they completed the scenario. 
 
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 encouraged 
teams to use the SUS as a measure to compare their own usability 
improvement in the application as changes are made.  
 
The results from the System Usability Scale scored the subjective satisfaction 
with the system based on performance with these tasks to be:  
 
Clinical System Satisfaction Results: 
Twenty-two prescribers and seventeen nurses completed the SUS questionnaire 
at the end of their session. The system scored an average of 63 (SD=20) based 
on the responses of thirty-nine clinical participants.   
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Configuration System Satisfaction Results: 
Fifteen configuration participants completed the SUS questionnaire at the end 
of their session. The system scored an average of 68 (SD=14) based on the 
responses of fifteen configuration participants.   
 
In addition to the performance data, the following qualitative observations were 
made: 

1.2 Major Findings and Areas for Improvement 

Avenel aims to balance intuitive use with appropriate measures for safety. 
Being new to the market, it should be noted that usability test participants were 
not current users of the application, and their unfamiliarity showed during these 
tests.  
 
Our major findings include:   

 
For Computerized Provider Order Entry (CPOE) – Laboratory performance 
of all subtasks was at or above the 95% success criterion.  

 
For Computerized Provider Order Entry (CPOE) – Diagnostic Imaging, 
Demographics, Medication List, Medication Allergy List, Clinical Decision 
Support – Clinical, Implantable Devices List, and Clinical Information 
Reconciliation and Incorporation performance of some subtasks was at or 
above the 95% success criterion and performance of some subtasks was 
below the 95% success criterion.  

 
For Problem List and Clinical Decision Support – Configuration performance 
of all subtasks was below the 95% success criterion. 

 
 
With usability test participants being unfamiliar with Avenel, Allscripts 
concludes that improvements will be seen automatically over time as users 
become more familiar through continued use of the product. To further this, 
Allscripts is exploring additional ways to improve the effectiveness and 
efficiency of Avenel in a few key areas:  
 

• Maintain consistency of placement for common elements, no matter 
which view the user is in while using Avenel 

• Conform Touch Targets to meet all guidelines listed in Apple’s and 
Google’s design guidelines 

• Adjusting medication workflows to be more intuitive with how users 
wish to work 
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• Exploring additional features to serve more relevant options to a user, 
such as smarter date/timeframe calculations and generating warnings 
and CDS based on keywords in free text data    

• Providing contextual support through multiple channels, including in-
context tutorials and customer support access at all levels  

• Updating how data is saved in the program to eliminate anxiety or 
confusion  

 
 
Opportunities for improvements are also associated with known industry 
concerns. Below is a summary of areas for improvement associated with these 
concerns:  

• Alert fatigue remains an industry-wide concern and must be balanced 
with the amount of information displayed. Avenel will address this by 
allowing sites to configure the CDS that is presented to users. However, 
there are alerts that cannot be ignored because of patient safety. 
Allscripts has calibrated the system so as to provide safeguards related 
to these critical alerts.  

• Allscripts is also well aware of the industry’s known issue with patient 
identification. In Avenel, the information is displayed in the same 
location regardless of scrolling or other navigational mechanisms to 
move within the screen/window.  
 

Allscripts plans to continue with formative testing on the product to 
evaluate if these changes improve the usability. We will use user forums 
along with other testing to gain actionable user feedback. 

 
In addition, Allscripts would like to call for and be involved with the 
development and sharing of industry best practices, guidelines, and 
templates regarding safety-enhanced design associated with these known 
industry issues.    

 

2 Introduction 
The EHR tested for this study was Avenel 1.0, an Ambulatory EHR. Avenel was 
designed to present medical information to healthcare providers in ambulatory 
settings and configuration information to configuration specialists in ambulatory 
settings. 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 
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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 

3.1 Participants  

A total of 56 participants were tested on the EHRUT. Participants in the test 
were clinical personnel (N=41), and configuration specialists (N=15). 
Participants were recruited by the Avenel EHR team and the User-View team. 
The compensation amount was $100 per clinical participant and configuration 
participants were not paid. In addition, clinical participants had no direct 
connection to the development of or organization producing the EHRUT. Clinical 
participants were not from the testing or supplier organization. Avenel is new to 
the market. Usability test participants were not current users of the application 
and did not have a similar orientation nor level of training as actual end users 
will receive. Configuration test participants were from Avenel. The Avenel team 
will carry out CDS configuration for clients.  
 
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 Appendix 1: Sample Recruiting Screener. 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. 
 

Table 2. Participant demographics. 

ID  

 
Gender  

 
Age  

(years) 
Education  

 
Role 

 
Professional 
Experience  

(months) 

Computer 
Experience  

(months) 

EHR 
Experience  

(months) 
 

Assistive 
Technology 
Needs  

 

ML02 Female 40-49 Master's degree Nurse 
Practitioner 

60 240 0 No 

ML03 Female 30-39 Master's degree Nurse 
Practitioner 

96 300 0 No 

ML04 Female 50-59 Master's degree Family Nurse 
Practitioner 

228 492 0 No 

ML05 Female 40-49 Master's degree Nurse 
Practitioner 

324 300 0 No 
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Table 2. Participant demographics. 

ID  

 
Gender  

 
Age  

(years) 
Education  

 
Role 

 
Professional 
Experience  

(months) 

Computer 
Experience  

(months) 

EHR 
Experience  

(months) 
 

Assistive 
Technology 
Needs  

 

ML06 Female 50-59 Master's degree Family Nurse 
Practitioner 

48 432 0 No 

ML07 Female 30-39 Master's degree Nurse 
Practitioner 

240 360 0 No 

ML08 Female 40-49 Master's degree Nurse 
Practitioner 

120 360 0 No 

ML09 Female 40-49 Trade/technical/vocational 
training 

Respiratory 
Therapist 

324 408 0 No 

ML10 Female 30-39 Master's degree Physician 
Assistant 

84 276 0 No 

ML11 Female 30-39 Master's degree Nurse 
Practitioner 

108 240 0 No 

ML12 Female 30-39 Master's degree Family Nurse 
Practitioner 

132 240 0 No 

ML13 Female 40-49 Master's degree Family and 
Psychiatric NP 

108 480 0 No 

ML14 Male 20-29 Bachelor's degree Medical 
Student 

24 276 0 No 

ML15 Female 30-39 Master's degree RN, Travel 
Nurse 
(prescribes 
on behalf) 

156 360 0 No 

ML16 Male 20-29 Doctorate degree Surgical 
Resident 
Physician 

12 288 0 No 

ML17 Male 30-39 Doctorate degree Plastic 
Surgery 
Fellow 

108 300 0 No 

ML18 Female 60-69 Bachelor's degree Physician 
Assistant 

372 468 0 No 

ML19 Female 30-39 Doctorate degree Resident 
Surgeon 

48 312 0 No 

ML20 Female 30-39 Master's degree Nurse 
Practitioner 

60 300 0 No 

ML21 Male 30-39 Doctorate degree Plastic 
Surgeon 

120 216 0 No 

ML22 Male 20-29 Doctorate degree Resident in 
Training 

60 300 0 No 
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Table 2. Participant demographics. 

ID  

 
Gender  

 
Age  

(years) 
Education  

 
Role 

 
Professional 
Experience  

(months) 

Computer 
Experience  

(months) 

EHR 
Experience  

(months) 
 

Assistive 
Technology 
Needs  

 

ML23 Female 20-29 Master's degree Physician 
Assistant 

60 228 0 No 

MA03 Male 30-39 High school graduate, 
diploma or equivalent 

Informatics 
3 192 0 No 

MA04 Female 20-29 Associate degree LPN 
Informatics 

4 216 0 No 

MA05 Female 40-49 Bachelor's degree Informatics 
Nurse 

120 240 0 No 

MA06 Female 20-29 Bachelor's degree Informatics 
Nurse 

9 16 0 No 

MA07 Female 40-49 Associate degree LPN 
Outpatient 
Clinic 

60 360 0 No 

MA08 Female 30-39 Associate degree Informatics 
Nurse 

60 240 0 No 

MA09 Male 30-39 Associate degree Nurse LPN 
Care 
Coordinator 

204 240 0 No 

MA10 Female 50-59 Associate degree RN/ 
Informatics 
nurse 

144 288 0 No 

MA11 Female 20-29 Bachelor's degree Clinic Nurse 48 192 0 No 
MA12 Female 20-29 Trade/technical/vocational 

training 
LPN in Family 
Practice Clinic 

60 180 0 No 

MA13 Female 40-49 Trade/technical/vocational 
training 

Medical 
Assistant 

240 240 0 No 

MA14 Female 30-39 Bachelor's degree Informatics 
Nurse 

24 216 0 No 

MA15 Female 20-29 Associate degree LPN  30 216 0 No 
MA16 Female 30-39 Some college credit, no 

degree 
Ambulatory 
Informatics 
Specialist/LPN 

72 240 0 No 

MA17 Female 30-39 Some college credit, no 
degree 

Medical 
Assistant 

168 300 0 No 

MA18 Female 30-39 Bachelor's degree RN/Staff 
Nurse 

180 252 0 No 

MA19 Male 30-39 Bachelor's degree RN 108 336 0 No 
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Table 2. Participant demographics. 

ID  

 
Gender  

 
Age  

(years) 
Education  

 
Role 

 
Professional 
Experience  

(months) 

Computer 
Experience  

(months) 

EHR 
Experience  

(months) 
 

Assistive 
Technology 
Needs  

 

MA20 Male 20-29 Master's degree Medical 
Student (non-
prescriber)  

12 264 0 No 

MA21 Male 20-29 Bachelor's degree Medical 
Student (4th 
yr) 

12 276 0 No 

C01 Female 50-59 Bachelor's degree Product 
Manager 

3 480 3 No 

C02 Male 20-29 Associate degree Technical 
Support 
Consultant 

24 192 0 No 

C03 Male 20-29 Bachelor's degree Software 
Developer 

12 180 0 No 

C04 Male 20-29 Bachelor's degree Software 
Engineer 

72 240 0 No 

C05 Male 30-39 Master's degree Software 
Engineer 

96 216 0 No 

C06 Male 20-29 Associate degree Principal 
Zamrin 
(Android) 
Architect 

36 240 0 No 

C07 Male 20-29 Bachelor's degree Associate 
Software 
Engineer 

12 120 0 No 

C08 Female 40-49 Bachelor's degree Clinical 
Analyst 

3 300 0 No 

C09 Male 20-29 Bachelor's degree Software 
Developer 

2 192 0 No 

C10 Male 20-29 Bachelor's degree Software 
Engineer 

36 180 0 No 

C11 Male 20-29 Bachelor's degree Software 
Developer 

18 120 0 No 

C12 Male 30-39 Bachelor's degree Software 
Developer 

180 300 0 No 

C13 Male 40-49 Master's degree Business 
Analyst/ 
Project 
Manager 

204 420 0 No 
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Table 2. Participant demographics. 

ID  

 
Gender  

 
Age  

(years) 
Education  

 
Role 

 
Professional 
Experience  

(months) 

Computer 
Experience  

(months) 

EHR 
Experience  

(months) 
 

Assistive 
Technology 
Needs  

 

C14 Male 20-29 Bachelor's degree Software 
Developer 

24 180 0 No 

C15 Male 20-29 Bachelor's degree Software 
Engineer 

36 120 0 No 

 
 
Sixty-one participants (matching the demographics in the section on 
Participants) were recruited and 56 participated in the usability test. Five 
participants failed to show for the study. 
 
Participants were scheduled for 60-minute sessions and/or 30-minute sessions. 
Time was scheduled in between each session for debrief by the administrator 
and data logger, and to reset systems to proper test conditions. A spreadsheet 
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.  

3.2 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 clinical 
participant used the system in-person. Configuration participants used the 
system over WebEx in his/her location. All clinical and configuration participants 
were provided with the same instructions. The system was evaluated for 
effectiveness, efficiency and satisfaction as defined by measures collected and 
analyzed for each participant: 
 

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

• Time to complete the tasks. 
• Number and types of errors. 
• Path deviations. 
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• Participant’s verbalizations (comments). 
• Participant’s satisfaction ratings of the system. 

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

3.3 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 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. Review and act on CDS, add and remove medications from the 
Medication List*, review and act upon drug-allergy interaction alert*, 
review and act upon drug-allergy interaction alert*, view patients active 
and inactive medications, order a specific lab. 

2. Update patient problem list*, access specific problem information. 
3. Access and update medication allergy list based on the information 

provided*, access patients active and inactive medications.  
4. Order a specific diagnostic image, Review and act on CDS*, order a 

specific diagnostic lab, change a lab and image order.  
5. Reconcile specific clinical information (medications, problems, allergies) 

based on the information provided, create and view a continuity of care 
document*.  

6. Add, edit, and remove implantable device data. Access and obtain 
detailed information about devices.  

7. Review and act on CDS for problem list*, combination*, and labs*. 
8. Review and act on CDS for vital signs. 
14 Access, add, and edit patient demographic data. 

3.4 Procedures 

Upon arrival, participants were greeted, and 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 3: NDA and Informed Consent Form). 
A representative from the test team witnessed each participant providing 
consent for audio and video recording. Participants also signed a receipt and 
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acknowledgment form (See Appendix 6: Incentive Receipt and 
Acknowledgment Form) indicating that they had received compensation. 
 
To ensure that the test ran smoothly, two staff members participated in each 
clinical session, the usability administrator and the data logger. The usability 
testing staff conducting the test was experienced usability practitioners with 
one staff member having over fifteen years in the field. The others have over 4 
years in the field for each the moderator and data logger of the clinical tasks 
and for the configuration moderator, 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 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 (see specific instructions 
below): 
 

• As quickly as possible making as few errors and deviations as possible. 
• Without assistance, administrators were allowed to give immaterial 

guidance and clarification on tasks, but not instructions on use. 
• Without using a think aloud technique. 

 
For each task, the participants were given verbal instructions and a written 
copy of the task. Task timing began once the administrator finished reading the 
question. The task time was stopped once the participant indicated they had 
completed the task. Scoring is discussed below in Section 3.10. An end of task 
rating was administered for each scenario. 
 
Following the session, the administrator gave the participant the post-test 
questionnaire (e.g., the System Usability Scale, see Appendix 5: System 
Usability Scale Questionnaire) 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. 

3.5 Test Location 

Clinical sessions conducted June 26 – July 15, 2017 were in-person sessions. 
For these testing sessions, the moderator was seated next to the participant 
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and the data logger watched the participant’s actions as they were projected to 
an external monitor. 
 
Configuration sessions conducted July 19, 2017 – July 21, 2017 were remote 
sessions. For these remote testing sessions, the moderator was at his personal 
office, the data logger documented the data from his personal office, and each 
participant was at his/her location. 

3.6 Test Environment 

The EHRUT would typically be used in an ambulatory setting. Usability testing 
for clinical users was conducted in person. Usability testing for configuration 
specialists was conducted using a remote testing procedure.  
 
For all clinical sessions, the study was run from an Apple iPad with a 9.4” 
screen placed horizontally on a stand; the screen was projected to an external 
monitor for viewing by the data logger and any other observers. All participants 
interacted using standard iPad gestures and the on-screen keyboard. 
 
For the remote configuration sessions, the study was run from Lenovo U400; 
screen resolution for the study was set at 1366 x 768; for remote sessions 
participants used their own machines with various screen sizes. Screen size for 
Lenovo U400s, is 14", OS: Windows 7 Enterprise. All participants interacted 
using a keyboard and a mouse when interacting with the application. 
 
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 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. 

3.7 Test Forms and Tools 

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

1. 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 and Acknowledgment Form 



 
 

Solution Design Document  Page 37 of 165 

 
Examples of these documents can be found in Appendices 2-6. The Moderator’s 
Guide was devised to be able to capture required data. 
 
For clinical usability tests, the participant’s interaction with EHRUT was 
captured and recorded digitally using an external camera such as a GoPro. 
 
For configuration usability test, the participant’s interaction with EHRUT was 
captured and recorded digitally using WebEx Recording. 

3.8 Participant Instructions 

 Participant Instructions – Clinical 
The administrator read the following instructions aloud to each clinical 
participant (also see the full moderator’s guide in Appendix 16.3) 
 
Hello. Welcome, my name is _____________ and I’m a moderator, also we 
have ______________ with us, he/she is the data logger.   
 
Thank you for participating in this study. Our session today will last 60 minutes. 
During that time, you will be performing tasks with the new Avenel Mobile EHR 
in order to evaluate the extent to which the application is effective or not 
effective and efficient or not efficient in terms of Meaningful Use certification 
criteria.  
 
Allscripts is the sponsor of this activity, and they consider this research. So, the 
first thing I would like to do is to show you this consent form to participate.  Do 
you have any questions? 
 

• 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.  
• The screens you will see today are new and Allscripts considers 

them confidential.   
• 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.  

 
Do you have any questions or concerns?  I am going to start the recording now. 
 
We are recording the audio and the iPad display. All the information that you 
provide will be kept confidential and your name will not be associated with your 
comments at any time.  
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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’m showing it here so 
research teams that might go back and view this recording are under the same 
expectations. 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 Experience  
• Avenel Experience  
• Assistive Technology Needs (yes-what, no) 
• Reviewed Training (yes/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 
Avenel team feedback about the application we are going to look at today, so 
please be honest and critical with your feedback.  
 
I will ask you to complete 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 it could be improved. Some 
activities might seem simple to you. Other activities might seem difficult. There 
also might 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. You do not 
need to do more than we ask you to do. When you are doing these activities, I 
am not going to interact or talk to you. We 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."    
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Do you have any questions or concerns before we begin? 
 
During the session, I’ll read a clinical scenario to you. We know that you know 
your patients and have information in your head about your patients. We’ve 
provided information about the patients and details of the scenarios printed on 
paper so you can refer to them at any time. Any information that you need to 
complete your work is on this worksheet. We call it a Patient Data Sheet.  Let 
me show it to you now. You can also ask me to repeat the task. 
 
After each task, you will rate how easy or difficult it was to perform.  The 
ratings will be from 1 being very difficult to use to 5 being very easy to use. 
 
Do you have any questions before we get started? 
 

• Did you have time to go over the quick tutorial before this 
session? 

• What comments do you have about it? 
• How prepared do you feel you are to navigate the features of 

the application based on the training? 
 
Participants were given various numbers of tasks to complete. Tasks are listed 
in the moderator’s guide in Appendix 16.3. Participants could refer to a task 
sheet to complete their tasks. The task sheets are listed in Appendix 16.4. 
 

 Participant Instructions – Configuration   
The administrator read the following instructions aloud to each configuration 
participant (also see the full moderator’s guide in Appendix 16.3). 
 

Hello. Welcome, my name is _____________ and I am going 
to facilitate the session today.   
 
Thank you for participating in this study. Our session today 
will last 30 minutes. During that time, you will be performing 
simulated activities related to configuring the Avenel 
application in order to evaluate the extent to which the 
configuration is effective or not effective and efficient or not 
efficient in terms of Meaningful Use certification criteria.  
 
 
Allscripts considers this research. So, the first thing I would 
like to do is to show you this consent form to participate.   
 
As you scan the consent form, I will hit the main points: 
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• 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.  

• The screens you will see today are new and Allscripts 
considers them confidential.   

• 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.  

 
Do you have any questions or concerns? I am going to start 
the recording now. 
 
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’m 
showing it here so research team members that might go 
back and view this recording are under the same 
expectations. 
 

Because this is for Meaningful Use, there are some background questions we 
need to ask.  If any make you feel uncomfortable, just let me know. 
 

• Gender  
• Age  
• Education (highest degree)  
• Occupation/Role  
• Professional Experience 
• Computer Experience  
• Avenel EHR experience at customer sites (months/yrs) 
• Assistive Technology Needs (yes-what, no) 
• Did you review the training document? (yes/no) 
• Do you have the training document open or printed at your work 

station now?  
 
If yes—please close the document and put the printed document out of sight.  
 
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. This is a great chance for you to give the 
team feedback about the application, so please be honest and critical with your 
feedback.  
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I will ask you to complete activities using this system and answer some 
questions. I am interested in how easy (or how difficult) this system is to use 
and how it could be improved. Some activities might seem simple to you. 
Remember that we are not testing you, but 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. You do not 
need to do more than we ask you to do. When you are doing these activities, I 
am not going to interact or talk to you. I will be taking notes. 
 
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."    
 
Do you have any questions or concerns before we begin? 
 
After each task, you will rate how easy or difficult it was to perform.  The 
ratings will be from 1 being very difficult to use to 5 being very easy to use. 
 
Do you have any questions before we get started? 
 
To return to the application, click on this icon. 
 
I want to be sure you have a full screen to see the application. If the WebEx 
panel is showing on the right side of your screen, you are not full screen. Look 
just above where the application is showing. You should see the icon to go full 
screen. It is two arrows pointing outward. Mouse over that icon and confirm it 
says full screen. If so, click it to go to full screen. 
 
Ok, I will pass you control of the mouse and keyboard. You can left click in that 
pop up to take control. 
 
Will you move your mouse to the top left of your screen so I can see where the 
mouse is? Now move your mouse to the bottom left of your screen. 
 
Participants were given various numbers of tasks to complete. Tasks are listed 
in the moderator’s guide in Appendix 16.3. 

3.9 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 
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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 Allscripts Avenel EHR 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 Avenel EHR 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 Avenel EHR by administering the System Usability 
Scale (SUS). 

3.10 Data Scoring 

The following table (see Table 3. Details of how observed data was 
scored.Error! Reference source not found.) details how tasks were scored, 
errors evaluated, and the time data analyzed. 
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Table 3. Details of how observed data was 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. 
 
A task was counted as a “Success with navigation assistance” if 
the participant received administrator help with navigation to the 
screen directly related to the certification criteria. 
 
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. 
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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. 

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. 
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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. 
 
Following guidance in NISTIR 7742, the optimal task time 
performance was benchmarked by expert performance when 
constructing tasks. This task time was multiplied by 1.25 to allow 
some time buffer because participants were not familiar with nor 
trained to expert performance with the application and used as 
the optimal task time in this report. 
 

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). The data was 
averaged across participants. 
 
To measure participants’ confidence in and likeability of the 
Avenel EHR overall, the testing team administered the System 
Usability Scale (SUS) post-test questionnaire. Questions 
included, “I think I would like to use this system frequently,” “I 
thought the system was easy to use,” and “I would imagine that 
most people would learn to use this system very quickly.” See 
full System Usability Score questionnaire in Appendix 5: System 
Usability Scale Questionnaire. 
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4 Results: § 170.315(a)(2) Computerized 
Provider Order Entry (CPOE) – Laboratory  

4.1 Task Mapping  

Table 4 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 4. 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: 
Task C: Access lab orders 
Task D: Order a lab (CBC to be done in one week) and link to a diagnosis 
Task B: Change a lab order (CBC order date to TODAY) 

4.2 Task Participant and Instructions  

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

 
Scenario 4.1: 

The same patient is also complaining of severe stomach pain and a fever so you 
decided to order him a CBC to be done prior to the next visit.   
 
Task E: Order CBC to be done one week from today and link to a diagnosis. 
 

Scenario 4.2: 

Now you want to edit the lab order that you have placed. 
 
Task I: Change CBC order date to today. 



 
 

Solution Design Document  Page 47 of 165 

4.3 Data Analysis and Reporting 

The results of the usability test were calculated according to the methods 
specified in the Usability Metrics section above. Only prescribers performed the 
CPOE scenarios. Only the activities associated with the CPOE – Laboratory 
criteria are reported in this chapter.  
 
Twenty-one participants attempted Scenario 4. The usability testing results for 
the EHRUT are detailed below (see Error! Reference source not found. The 
table lists out the subtasks associated with CPOE – Laboratory. 
 

Table 5. CPOE – Laboratory usability test results. 

             Measure  

 
 
 
 
Task 

N  Task 
Success  

 

Path  
Deviation  

 

Task Time 
(Seconds) 

Errors  Scenario 
Ratings  

(5=Eas
y) 

#  Percent 
(%) 

Deviations 
(Observed / 
Optimal)  

Mean 
(SD)  
 

Deviations 
(Observed 
/ Optimal)  

Percent 
(%) ** 

Mean  
(SD)  

Task4D: 
Access CPOE 
laboratory 
orders 

2
1 

100
% 

0/0 

181
* 
(81
) 

181* 
/97 

0%*
* 

3.2* 
(1.6) 

Task4E1: 
Order a lab 
(CBC to be 
done in one 
week)  

2
1 

95% 12/11 
5%*
* 

Task4E2: Link 
lab order to 
diagnosis 

2
1 

100
% 

2/2 
0%*
* 

Task4I: 
Change a lab 
order (CBC 
order date to 
today) 

2
1 

95% 6/6 
29* 
(38
) 

29* 
/34 

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. 
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4.4 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 identified as part of ordering or changing laboratory 
test orders.  
 
One noncritical use error was identified as part of ordering a laboratory test. 
Despite just being told on the previous task that the orders they needed to 
place were more likely under Procedural Orders in this system, almost all 
participants attempted to find the CBC under Diagnostic Orders, not Procedural 
Orders. The root cause of this error is a mismatch between the participants’ 
mental model of order groups versus the system information organization 
associated with order. 

 
EFFECTIVENESS 

  
Performance of all subtasks was at or above the 95% success criterion. 
 
EFFICIENCY 
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One noncritical usability issue was identified. Additional calendar features 
e.g., a whole calendar and a “Today” button will improve the efficiency of 
defining when lab orders are to be administered.  
 

SATISFACTION 
 
Satisfaction levels were rated at the system level and at a scenario level. Refer 
to Section 1 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 3.2 with a standard deviation of 1.6.  
 
MAJOR FINDINGS 
 

Performance of all subtasks was at or above the 95% success criterion. 
Opportunities to improve the effectiveness and efficiency were identified 
and are described below. 

 
AREAS FOR IMPROVEMENT 
 
Avenel aims to balance intuitive use with appropriate measures for safety. 
Being new to the market, it should be noted that usability test participants were 
not current users of the application, and their unfamiliarity showed during these 
tests.  
 

 
With usability test participants being unfamiliar with Avenel, Allscripts 
concludes that improvements will be seen automatically over time as users 
become more familiar through continued use of the product. To further this, 
Allscripts is exploring additional ways to improve the effectiveness and 
efficiency of Avenel in a few key areas:  
 

• Maintain consistency of placement for common elements, no matter 
which view the user is in while using Avenel 

• Conform Touch Targets to meet all guidelines listed in Apple’s and 
Google’s design guidelines 

• Providing contextual support through multiple channels, including in-
context tutorials and customer support access at all levels  

• Updating how data is saved in the program to eliminate anxiety or 
confusion  

 
 
Opportunities for improvements are also associated with known industry 
concerns. Below is a summary of areas for improvement associated with these 
concerns:  
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• Allscripts is well aware of the industry’s known issue with patient 
identification. In Avenel, the information is displayed in the same 
location regardless of scrolling or other navigational mechanisms to 
move within the screen/window.  
 

Allscripts plans to continue with formative testing on the product to 
evaluate if these changes improve the usability. We will use user forums 
along with other testing to gain actionable user feedback. 

 
In addition, Allscripts would like to call for and be involved with the 
development and sharing of industry best practices, guidelines, and 
templates regarding safety-enhanced design associated with known 
industry issues.    
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5 Results: § 170.315(a)(3) Computerized 
Provider Order Entry (CPOE) – Diagnostic 
Imaging  

5.1 Task Mapping  

      Table 6 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 6. 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: 
Task A: Access diagnostic imaging orders 
Task B: Order diagnostic imaging (CT abdomen w/contrast) and link to diagnosis 
Task H: Change imaging order (CT abdomen w/contrast) 
 

5.2 Task Participant and Instructions  

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

 
Scenario 4.1:  

The same patient is also complaining of severe stomach pain and a fever so you 
decided to order a CT abdomen with contrast prior to the next visit.  
 
Task B: Order a CT abdomen with contrast for one week from today 
 

Scenario 4.2:  
Now you would like to edit the order that you have placed.  
 

Task H: Edit CT with a comment “For Diagnosis” 
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5.3 Data Analysis and Reporting 

The results of the usability test were calculated according to the methods 
specified in the Usability Metrics section above. Only prescribers performed the 
CPOE scenarios. Only the activities associated with the CPOE – Diagnostic 
Imaging criteria are reported in this chapter.  
 
Seventeen to twenty-one participants attempted subtasks in Scenario 4. The 
usability testing results for the EHRUT are detailed below (see Table 7). The 
table lists out the subtasks associated with CPOE – Diagnostic Imaging. 
 

Table 7. CPOE – Diagnostic Imaging usability test results. 

Measure                   

 
 
 
 
Task 

N  Task 
Success  

 

Path  
Deviation  

 

Task Time 
(Seconds) 

Errors  Scenario 
Ratings  

(5=Ea
sy) 

#  Percent 
(%) 

Deviations 
(Observed / 
Optimal)  

Mean 
(SD)  
 

Deviations 
(Observed 
/ Optimal)  

Percent  
(%) ** 

Mean  
(SD)  

Task4A: 
Access CPOE 
diagnostic 
imaging 
orders 

2
1 

100
% 

1/1 

181
* 
(81
) 

181* 
/97 

0%*
* 

3.2* 
(1.6) 

Task4B1: 
Order 
diagnostic 
imaging (CT 
abdomen 
w/contrast to 
be done in 
one week) 

2
1 

62% 13/10 
38%
** 

Task4B2: Link 
diagnostic 
imaging order 
to diagnosis 

2
1 

90% 2/2 
10%
** 

Task4H: 
Change 
imaging order 
(Add comment 
"For 
diagnosis" to 
CT abdomen 
w/contrast) 

1
9
^ 

89% 9/7 
29* 
(38
) 

29* 
/34 

11%
** 
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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. 
^ The data was not included for one or more participants due to an artifact or testing or an operational 

difficulty. 

5.4 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 as part of ordering diagnostic imaging; 
some participants did not place the specific order described in the task 
(i.e., CT with contrast). This led to the system not displaying an alert that 
the patient had a severe allergy to Iodine and thus imaging with contrast 
was contraindicated. The root cause is that these participants could not 
find the specific imaging option as they scanned the order search results. 
As a result of not finding the specific imaging order described in the task, 
some participants used free text in the comment field to provide instruction 
that the imaging should include contrast. Thus, the system did not display 
the intended alert warning the participant that the patient had a severe 
allergy to iodine.  
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One noncritical use error was identified as part of ordering imaging. Almost 
all participants attempted to find the Abdominal CT with Contrast under 
Diagnostic Orders, not Procedural Orders. The root cause of this error is a 
mismatch between the participants’ mental model of order groups versus 
the system information organization associated with order. 
 
One critical use error was identified as part of the changing Diagnostic 
Imaging orders. Two participants, unfamiliar with the task, could not find 
the imaging option that needed to be changed and navigated to another 
area of the system to try and find it. 
 

EFFECTIVENESS 
  
Performance of one subtask, diagnostic imaging orders, was above the 95% 
success criterion. All other subtasks fell below the 95% success criterion. 
Task failures were associated with unfamiliarity with the screen flow.  

 
EFFICIENCY 
 

Noncritical system usability issues were identified and provide opportunities 
for improvement related to the efficiency of this feature. A few participants 
struggled with tapping targets and inadvertently tapped the user interface 
element adjacent to the intended tap target. Target size and spacing 
contributed to inadvertent taps.  
 
A few participants had trouble finding options and/or fields when scanning 
search results and when scanning the detail screen. Additional calendar 
features e.g., a whole calendar and a “Today” button will improve the 
efficiency of defining when orders are to be administered.  
 

SATISFACTION 
 

Satisfaction levels were rated at the system level and at a scenario level. 
Refer to Section 1 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 3.2 with a standard deviation of 1.6.  

  
MAJOR FINDINGS 
 

Performance of one subtask was above the 95% success criterion. 
Performance of other subtasks fell below the 95% success criterion. 
Opportunities to improve the effectiveness and efficiency were identified 
and are described below. 

 
AREAS FOR IMPROVEMENT 
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Avenel aims to balance intuitive use with appropriate measures for safety. 
Being new to the market, it should be noted that usability test participants were 
not current users of the application, and their unfamiliarity showed during these 
tests.  

 
With usability test participants being unfamiliar with Avenel, Allscripts 
concludes that improvements will be seen automatically over time as users 
become more familiar through continued use of the product. To further this, 
Allscripts is exploring additional ways to improve the effectiveness and 
efficiency of Avenel in a few key areas:  
 

• Maintain consistency of placement for common elements, no matter 
which view the user is in while using Avenel 

• Conform Touch Targets to meet all guidelines listed in Apple’s and 
Google’s design guidelines 

• Providing contextual support through multiple channels, including in-
context tutorials and customer support access at all levels  

• Updating how data is saved in the program to eliminate anxiety or 
confusion  

 
Opportunities for improvements are also associated with known industry 
concerns. Below is a summary of areas for improvement associated with these 
concerns:  

• Allscripts is also well aware of the industry’s known issue with patient 
identification. In Avenel, the information is displayed in the same 
location regardless of scrolling or other navigational mechanisms to 
move within the screen/window.  
 

Allscripts plans to continue with formative testing on the product to 
evaluate if these changes improve the usability. We will use user forums 
along with other testing to gain actionable user feedback. 

 
In addition, Allscripts would like to call for and be involved with the 
development and sharing of industry best practices, guidelines, and 
templates regarding safety-enhanced design associated with known 
industry issues.    
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6 Results: § 170.315(a)(5) Demographics 

6.1 Task Mapping  

      Table 8 maps 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 8. Demographics criteria mapped to usability test tasks. 

§ 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. 
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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 14: Demographics 
Task A: Access patient demographic data including race, ethnicity, preferred 
language, sex, sexual orientation, gender identity, and date of birth. 
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. 
 

 

6.2 Task Participant and Instructions  

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

 
Scenario 14: 

 
Task A/B: Using the system, document the demographics found on your Patient 
Data Sheet. 

• Date of Birth: 10/4/1998 
• Sex: Male 
• Identifies as: Male 
• Language: English 
• Sexual Orientation: Bisexual 
• Race: Black or African American 
• Ethnicity: Non-Hispanic 

 
Task C: You are informed your patient gave you the wrong information. You must 
now update the following information: 
 

• Date of Birth: 10/4/1999 
• Sex: Female 
• Identifies as: Female 
• Language: Spanish 
• Sexual Orientation: Patient Refused 
• Ethnicity: Argentinian and Spaniard 
• Race: Other Race 

6.3 Data Analysis and Reporting  

The results of the usability test were calculated according to the methods 
specified in the Usability Metrics section above.  
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Sixteen nurses 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 9. Demographics usability test results.) The table lists out the 
usability test results for each subtask to evaluate the Demographics 
certification criteria. 
 

Table 9. Demographics usability test results. 

Measure 

 
 
 
 
Tasks 

N  Task 
Success  

 

Path  
Deviatio
n  

 

Task Time 
(Seconds) 

Errors  Scenario 
Ratings  

(5=Ea
sy) 

#  Percent 
(%)  

Deviations 
(Observed 
/ Optimal)  

Mean 
(SD)  
 

Deviations 
(Observed / 
Optimal)  

Percent 
(%) ** 

Mean (SD)  

Task14A: Access 
demographics 
for patient 

1
6 

100% 4/3 

17
1* 
(1
48
) 

171* 
/74 

0%** 

4.1* 
(1.7) 

Task14B1: 
Confirm/Record 
demographics 
for patient: Date 
of Birth 
(10/4/1998) 

Auto 
Populat
ed 
from 
Practic
e 
Manag
ement 
100% 

0/0 0%** 

Task14B2: 
Confirm/Record 
demographics 
for patient: Sex 
(Male) 

Auto 
Populat
ed 
from 
Practic
e 
Manag
ement 
100% 

0/0 0%** 

Task14B3: 
Confirm/Record 
demographics 
for patient: 
Sexual 
Orientation 
(Bisexual) 

100% 2/2 0%** 
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Table 9. Demographics usability test results. 

Measure 

 
 
 
 
Tasks 

N  Task 
Success  

 

Path  
Deviatio
n  

 

Task Time 
(Seconds) 

Errors  Scenario 
Ratings  

(5=Ea
sy) 

#  Percent 
(%)  

Deviations 
(Observed 
/ Optimal)  

Mean 
(SD)  
 

Deviations 
(Observed / 
Optimal)  

Percent 
(%) ** 

Mean (SD)  

Task14B4: 
Confirm/Record 
demographics 
for patient: 
Gender Identity 
(Male) 

Auto 
Populat
ed 
from 
Practic
e 
Manag
ement 
100% 

0/0 0%** 

Task14B5: 
Confirm/Record 
demographics 
for patient: 
Preferred 
Language 
(English) 

Auto 
Populat
ed 
from 
Practic
e 
Manag
ement 
100% 

0/0 0%** 

Task14B6: 
Confirm/Record 
demographics 
for patient: 
Race (Black or 
African-
American) 

88%< 3/3 
13%*
*< 

Task14B7: 
Confirm/Record 
demographics 
for patient: 
Ethnicity (Non-
Hispanic) 

81% 6/6 
19%*
* 
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Table 9. Demographics usability test results. 

Measure 

 
 
 
 
Tasks 

N  Task 
Success  

 

Path  
Deviatio
n  

 

Task Time 
(Seconds) 

Errors  Scenario 
Ratings  

(5=Ea
sy) 

#  Percent 
(%)  

Deviations 
(Observed 
/ Optimal)  

Mean 
(SD)  
 

Deviations 
(Observed / 
Optimal)  

Percent 
(%) ** 

Mean (SD)  

Task14C1: 
Initial Attempt: 
Change 
demographics 
for patient: Date 
of Birth 
(10/4/1999) 

1
6
^ 

Initial 
Attemp
t 
94% 

5/4   

Initial 
Attem
pt 
6%** 

Task14C1: 
Change 
demographics 
for patient: Date 
of Birth 
(10/4/1999) 

100% 5/4 

93
* 
(3
1) 

93* 
/66 

0%** 

Task14C2: 
Initial Attempt: 
Change 
demographics 
for patient: Sex 
(Female) 

Initial 
Attemp
t 
100% 

1/2 

Initial 
Attem
pt 
0%** 

Task14C2: 
Change 
demographics 
for patient: Sex 
(Female) 

100% 2/2 0%** 

Task14C3: 
Change 
demographics 
for patient: 
Sexual 
Orientation 
(Patient 
Refused) 

100% 2/2 0%** 
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Table 9. Demographics usability test results. 

Measure 

 
 
 
 
Tasks 

N  Task 
Success  

 

Path  
Deviatio
n  

 

Task Time 
(Seconds) 

Errors  Scenario 
Ratings  

(5=Ea
sy) 

#  Percent 
(%)  

Deviations 
(Observed 
/ Optimal)  

Mean 
(SD)  
 

Deviations 
(Observed / 
Optimal)  

Percent 
(%) ** 

Mean (SD)  

Task14C4: 
Initial Attempt: 
Change 
demographics 
for patient: 
Identifies As 
(Female) 

Initial 
Attemp
t 
93% 

2/2 

Initial 
Attem
pt 
7% 

Task14C4: 
Change 
demographics 
for patient: 
Identifies As 
(Female) 

86% 2/2 
14%*
* 

Task14C5: 
Initial Attempt: 
Change 
demographics 
for patient: 
Preferred 
Language 
(Spanish) 

Initial 
Attemp
t 
94% 

3/3 

Initial 
Attem
pt 
6% 

Task14C5: 
Change 
demographics 
for patient: 
Preferred 
Language 
(Spanish) 

100% 3/3 0%** 

Task14C6: 
Change 
demographics 
for patient: 
Race (Other) 

100% 3/3 0%** 
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Table 9. Demographics usability test results. 

Measure 

 
 
 
 
Tasks 

N  Task 
Success  

 

Path  
Deviatio
n  

 

Task Time 
(Seconds) 

Errors  Scenario 
Ratings  

(5=Ea
sy) 

#  Percent 
(%)  

Deviations 
(Observed 
/ Optimal)  

Mean 
(SD)  
 

Deviations 
(Observed / 
Optimal)  

Percent 
(%) ** 

Mean (SD)  

Task14C7: 
Change 
demographics 
for patient: 
Ethnicity 
(Argentinian and 
Spaniard) 

93% 7/7 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. 
< Rounding error. 
^ The data was not included for one or more participants due to an artifact or testing or an operational 

difficulty.  
o Due to technical difficulties, some participants’ ratings were not captured after they completed the 

scenario. 

 

6.4 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.  
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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 with recording or changing 
demographic data. Several noncritical use errors were observed and are 
discussed in the Effectiveness section. 
 

EFFECTIVENESS 
 
Performance of recording demographics is enhanced due to the design intent 
that demographic data will auto populate from the Practice Management 
System. During the usability test, Date of Birth, Gender (Sex), Gender Identity, 
and Language auto populated for the Record Demographics task. Performance 
of record Sexual Orientation was above the 95% success criterion. Performance 
for record Race and Ethnicity was below the 95% success criterion. 
 
On first exposure to changing demographics, performance of changing some 
fields fell below the 95% success rate. On later attempts performance was 
100%. Performance of change demographics for Gender Identity and Ethnicity 
fell below the 95% success rate on all attempts. 
 
Performance was above the 95% success criterion for all other subtasks.  
 
Participants experienced difficulty discovering where to edit the demographic 
data, including locating the Demography option and expecting to click in the 
patient header (banner). The root cause of these errors is likely due to 
unfamiliarity with using this EHR to record this data. Participants defaulted to 
looking in the places they were used to looking in their current and previous 
systems.  
 
A few participants could initially enter the demographics, but then could not 
remember how to make the fields editable when they went back into the chart 
to update the demographics.  
 
Some participants had trouble with the Race and Ethnicity fields. In some 
cases, participants did not have a clear understanding of the difference between 
race and ethnicity. This resulted in extra clicks as the participants would 
repeatedly open one dialog and then the other trying to find a matching 
keyword. Other use errors happened when participants made assumptions 
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about race, ethnicity, and/or language combinations based on their own real-
life expectations or their practice’s guidelines.  
 
Some participants had trouble finding and interacting with specific fields. 
Contributing root causes were participants’ inability to determine editable 
versus non-editable fields, fields not grouped in a manner that matched the 
participants’ expectations, terminology that did not match participant’s 
understanding, and participants’ lack of familiarity with performing 
demographic tasks within the EHR system.  

 
EFFICIENCY 
 
Noncritical 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 inadvertently tapped an adjacent option during navigation 
and adjacent field when editing. Target size and spacing contributed to 
inadvertent taps.  
 
Several participants struggled with the long list of options to select language, 
race, and ethnicity. A couple of participants were confused with terminology in 
list options. Scrolling long lists was cumbersome for a few participants.   

 
SATISFACTION 
 
Satisfaction levels were rated at the system level and at a scenario level. Refer 
to Section 1 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 4.1 with a standard deviation of 1.7. 
  
MAJOR FINDINGS 
 
Performance of recording demographics is enhanced due to the design intent 
that demographic data will auto populate from the Practice Management 
System. Performance of some subtasks was below the 95% success criterion. 
Opportunities to improve the effectiveness and efficiency were identified and 
are described below. 
 
AREAS FOR IMPROVEMENT 
 
Avenel aims to balance intuitive use with appropriate measures for safety. 
Being new to the market, it should be noted that usability test participants were 
not current users of the application, and their unfamiliarity showed during these 
tests.  
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With usability test participants being unfamiliar with Avenel, Allscripts 
concludes that improvements will be seen automatically over time as users 
become more familiar through continued use of the product. To further this, 
Allscripts is exploring additional ways to improve the effectiveness and 
efficiency of Avenel in a few key areas:  
 

• Maintain consistency of placement for common elements, no matter 
which view the user is in while using Avenel 

• Conform Touch Targets to meet all guidelines listed in Apple’s and 
Google’s design guidelines 

• Providing contextual support through multiple channels, including in-
context tutorials and customer support access at all levels  

• Updating how data is saved in the program to eliminate anxiety or 
confusion  

 
Opportunities for improvements are also associated with known industry 
concerns. Below is a summary of areas for improvement associated with these 
concerns:  

• Allscripts is also well aware of the industry’s known issue with patient 
identification. In Avenel, the information is displayed in the same 
location regardless of scrolling or other navigational mechanisms to 
move within the screen/window.  
 

Allscripts plans to continue with formative testing on the product to 
evaluate if these changes improve the usability. We will use user forums 
along with other testing to gain actionable user feedback. 

 
In addition, Allscripts would like to call for and be involved with the 
development and sharing of industry best practices, guidelines, and 
templates regarding safety-enhanced design associated with these known 
industry issues.    

 

7 Results: § 170.315(a)(6) Problem List  

7.1 7.1 Task Mapping  

Table 10 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 10. Problem List criteria mapped to usability test tasks. 
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§ 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 2 
Task A: Access problem list  
Task B: Change problem (Right arm fracture) 
Task C: Record problem (Stomach pain) 
Task D: Review current and previous problems (When was diabetes mellitus 
originally diagnosed?) 
Task E: Review current and previous problems (Show active/inactive 
problems) 

7.2 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 2 
For the same patient, while reviewing the patient’s problem list, you notice an old 
diagnosis of a right arm fracture is still listed as a current problem. 
 
Task B: Please update the system so that the right arm fracture is no longer listed as the 
current problem. 
Task C: Also add that he has stomach pain to his encounter. 
Task D: When was the patient’s diabetes mellitus originally diagnosed? 
Task E: How would you view all the patient’s active and inactive problems? 
 

7.3 Data Analysis and Reporting 

The results of the usability test were calculated according to the methods 
specified in the Usability Metrics section above.   
 
Nineteen to twenty-one participants attempted Scenario 2. The usability testing 
results for the EHRUT are detailed below (see Table 11). The table lists out the 
usability test results for each subtask associated with the Problem List criteria. 
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Table 11. Problem List usability test results 

               Measure  

 
 
 
 
Task 

N  Task 
Success  

 

Path  
Deviation  

 

Task Time 
(Seconds) 

Errors  Scenario 
Ratings  

(5=Ea
sy) 

#  Percent  
(%)  

Deviations 
(Observed / 
Optimal)  

Mean 
(SD)  
 

Deviations 
(Observed 
/ Optimal)  

Percent 
(%) ** 

Mean (SD)  

Task 2A: 
Access problem 
list  

2
1 

90% 2/1 

229
* 
(15
3) 

229* 
/90 

10%
** 

3.8* 
(1.8) 

Task 2B: 
Change 
problem 
[Right Arm 
Fracture] 

2
1 

86% 8/7 
14%
** 

Task 2C: 
Record 
problem  
[Stomach Pain] 

2
1 

86% 9/8 
14%
** 

Task2D: 
Review current 
and previous 
problems 
(When was 
diabetes 
mellitus 
originally 
diagnosed?) 

2
0 

75% 1/1 
25%
** 

Task2E: 
Review current 
and previous 
problems (View 
all active and 
inactive 
problems) 

2
0 

80% 4/3 
20%
** 

* 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. 
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7.4 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 use error was identified as part of the change a problem task; some 
participants did not change the status of the patient’s problem from Active to 
Resolved. While not a critical use error for the test task scenario associated with 
a right arm fracture, in some situations not having an up to date Problem List 
may have negative critical clinical impact. Multiple root causes contributed to 
participants not changing the status of the patient’s problem. One participant 
experienced confusion when attempting to use the Auto Resolve Date field. This 
participant’s expectation of how the Auto Resolve Date field interacts with the 
Status field did not match the actual interaction and resulted in this participant 
not updating the Problem List. Another root cause was not finding the Status field 
because the Status field is in a different location on the Problems detail screen 
compared to detail screens in other areas of the application. Participants expect 
to see the Status field in the same location in different areas of the application.  
 
A few participants had a trouble locating where to change the problem status. 
One participant tried to add a new problem from within an existing problem and 
did not realize that s/he had to return to the main screen to add a new problem. 
A few participants did not understand the differences between areas of the 
application e.g., Problems and Diagnosis. 
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One critical use error was identified as part of recording a new problem; some 
participants did not add the new problem to the Problem List. Multiple root causes 
contributed to participants not adding the new problem to the Problem List. One 
participant could not find the New button to add a new problem. The participant 
was expecting a different button label/icon. One participant could not initially add 
a new problem because of a tap-target issue. The participant was aiming to tap 
on the New button but inadvertently tapped an adjacent button. This participant 
did not realize s/he was tapping the adjacent button. Target size and spacing 
contributed to inadvertent taps. One participant was confused by the multiple 
Save buttons associated with different save actions displaying on the screen.  
 
Two use errors were observed as part of reviewing current and previous 
problems. One critical use error was that participants tapped on the unreconciled 
diabetes instead of the existing diabetes problem that was contained in the EHR. 
The root cause of this issue was that the participants did not know the difference 
between the color-coded problems in the Problem List.  
 
One noncritical use error was that participants did not find where to tap to see 
inactive problems. The root causes of this issue were that participants were not 
familiar with this EHR and that the menu label/icon may not communicate its 
purpose to users.  
 
EFFECTIVENESS 
 
Task performance for all subtasks related to the Problem List criteria fell below 
the 95% success criterion. The contributing factors were unfamiliarity with the 
application, misunderstood terminology, and confusing screen elements. 
 
EFFICIENCY  
 
Noncritical usability issues that did not result in use errors were identified and 
provide opportunities for improvement related to the efficiency of this feature. 
Several participants struggled with screen targets. Target size and spacing 
contributed to inadvertent taps. Most participants who experienced target issues 
realized they made an inadvertent tap and corrected the action.  
 
Several participants were confused over the multiple ‘Save’ options on the 
screen. Because participants could not complete the task without tapping the 
appropriate ‘Save’ button, most of this participant confusion typically led to 
inefficiency due to multiple taps as opposed to inability to complete the task.  

 
SATISFACTION 
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Satisfaction levels were rated at the system level and at a scenario level. Refer 
to Section 1 for the system level Satisfaction ratings. Participants rated 
Scenario 2, which included tasks related to the Problem List criteria, on a 1 
(very difficult) to 5 (very easy) scale. The mean was 3.8 with a standard 
deviation of 1.8.  
  
MAJOR FINDINGS 
 
Task performance for all subtasks related to the Problem List criteria was below 
the 95% success criterion. Opportunities to improve the effectiveness and 
efficiency were identified and are described below. 
 
AREAS FOR IMPROVEMENT 
 
Avenel aims to balance intuitive use with appropriate measures for safety. 
Being new to the market, it should be noted that usability test participants were 
not current users of the application, and their unfamiliarity showed during these 
tests.  

 
With usability test participants being unfamiliar with Avenel, Allscripts 
concludes that improvements will be seen automatically over time as users 
become more familiar through continued use of the product. To further this, 
Allscripts is exploring additional ways to improve the effectiveness and 
efficiency of Avenel in a few key areas:  
 

• Maintain consistency of placement for common elements, no matter 
which view the user is in while using Avenel 

• Conform Touch Targets to meet all guidelines listed in Apple’s and 
Google’s design guidelines 

• Providing contextual support through multiple channels, including in-
context tutorials and customer support access at all levels  

• Updating how data is saved in the program to eliminate anxiety or 
confusion  

 
Opportunities for improvements are also associated with known industry 
concerns. Below is a summary of areas for improvement associated with these 
concerns:  

• Allscripts is also well aware of the industry’s known issue with patient 
identification. In Avenel, the information is displayed in the same 
location regardless of scrolling or other navigational mechanisms to 
move within the screen/window.  
 

Allscripts plans to continue with formative testing on the product to 
evaluate if these changes improve the usability. We will use user forums 
along with other testing to gain actionable user feedback. 
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In addition, Allscripts would like to call for and be involved with the 
development and sharing of industry best practices, guidelines, and 
templates regarding safety-enhanced design associated with these known 
industry issues.    

 

8 Results: § 170.315(a)(7) Medication List  

8.1 Task Mapping  

      Table 12 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 12. 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 to complete each of 
the following subtasks. Only subtasks associated with § 170.315 (a)(7) Medication 
list are discussed in this chapter.  
 
Scenario 1 
Task A: Access medication list 
Task B: Discontinue medication [Zocor] 
Task C: Change medication [Coumadin] 
Task D: Record medication [Bactrim] 
Task F: Review current and previous medications 

8.2 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 1 
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The Patient William <last name> has come in today and is feeling depressed 
and complaining of severe stomach pain and fever. When talking with the 
patient, you discover that several changes to his medications are needed.  
 
Task B: You see that the patient was prescribed Zocor, but you decide that he 
does not need this anymore. Open the patient chart and discontinue Zocor.  
 
Task C: You would like to change the Coumadin medication to a higher dosage. 
Change Coumadin from 5mg tablet by mouth once daily to 7.5mg tablet by 
mouth once per day. 
 
Task D: You would like to record Bactrim Double Strength for this patient.  
 
Task F: View all the patient’s active and inactive medications.  

8.3 Data Analysis and Reporting 

The results of the usability test were calculated according to the methods 
specified in the Usability Metrics section above.   
 
Thirty-one to thirty-two participants attempted these tasks. The usability 
testing results for the EHRUT are detailed below (see Table 13). The table lists 
out the usability test results for each subtask associated with the Medication 
List criteria. 
 
Table 13. Medication list test results.  

               Measure  

 
 
 
 
Task 

N  Task 
Success  

 

Path  
Deviation  

 

Task Time 
(Seconds) 

Errors  Scenario 
Ratings  

(5=Ea
sy) 

#  Perce
nt 
(%) 

Deviations 
(Observed / 
Optimal)  

Mean 
(SD)  
 

Deviations 
(Observed 
/ Optimal)  

 

Percent 
(%) ** 

Mean (SD)  

Task 1A: 
Access 
medication list 

3
2 

100
% 

1/1 

468
* 
(181
) 

468* 
/141 

0%*
* 

3.6* 
(1.9) 

Task 1B: 
Discontinue 
medication 
[Zocor] 

3
2 

75% 6/4 
25%
** 

Task 1C: 
Change 
medication 
[Coumadin] 

3
2 

75% 4/4 
25%
** 
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               Measure  

 
 
 
 
Task 

N  Task 
Success  

 

Path  
Deviation  

 

Task Time 
(Seconds) 

Errors  Scenario 
Ratings  

(5=Ea
sy) 

#  Perce
nt 
(%) 

Deviations 
(Observed / 
Optimal)  

Mean 
(SD)  
 

Deviations 
(Observed 
/ Optimal)  

 

Percent 
(%) ** 

Mean (SD)  

Task 1D: 
Record 
Medication 
[Bactrim] 

3
2 

66% 19/14 
34%
** 

Task 1F: 
Review current 
and previous 
medication 

3
1 

65% 3/2 
35%
** 

* 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. 

8.4 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 
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Critical and noncritical use errors were observed as part of this usability task.  

 
Two critical use errors were observed as part of change a medication: Some 
participants were not able to discontinue Zocor and some participants acted on 
the wrong medication. Some participants that were not able to discontinue 
Zocor could not find the Status field. Root causes for not finding the Status field 
were that the Status field is in a different location on the Medication detail 
screen compared to detail screens in other areas of the applications. 
Participants expect to see the Status field in the same location in different areas 
of the application. One participant expected to change the status of Zocor using 
a right-click menu.   
 
Some participants that were not able to discontinue Zocor selected and acted 
on the wrong medication. Some participants inadvertently selected and acted 
on the wrong medication. None of these participants realized they selected and 
discontinued the wrong medicine. The root cause of selecting the wrong 
medication was small tap targets, small spacing between tap targets, and 
potentially the visual coding drew the participants’ attention without their 
awareness. A couple of participants selected the wrong medication when they 
intended to act on Zocor. These participants selected a different Statin drug 
and did not realize they had done so. The root cause of selecting a different 
Statin drug is attributed to participant inattention. 
 
Two critical use errors were observed as part of a second change a medication 
task; Coumadin; a couple of participants did not complete the change to 
Coumadin and some participants acted on the wrong medication. One 
participant who did not save changes could not find the Save button. One 
participant who did not make the change stated s/he was not paying attention 
and forgot to make the change.  
 
Some participants that were not able to change Coumadin selected and acted 
on the wrong medication. Some participants inadvertently selected and acted 
on the wrong medication. None of these participants realized they selected and 
discontinued the wrong medicine. The root cause of selecting the wrong 
medication was small tap targets, small spacing between tap targets, and 
potentially the visual coding drew the participants’ attention without their 
awareness.  
 
In addition to lack of familiarity with the application, three issues were 
associated with recording a new medication as a medication managed by a 
different physician but recorded in the EHR as part of a complete Medication 
List. 
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Editing the dose of the medication did not match participants’ expectation. 
Once a medication and sig were selected from search results, participants were 
not able to edit the dose of the medication without changing the status, e.g., 
Entered in error and re-entering the medication with the desired dose from the 
search results.  Participants expected to be able to change any of the 
medication details once on the Medication Detail screen. As such, many 
participants ended the task without the detailed dose information saved on the 
Medication List. During the post-task interview, participants described they 
would want the detailed dose information included on the Medication List. 
 
After entering the details in the Medication Detail screen, one participant did 
not Save, and therefore the information was not recorded in the Medication 
Detail screen. The participant expected that tapping off the Medication Detail 
screen would save the entered data.  
 
Several participants did not enter details based on the information provided 
and/or incorrectly entered the details based on the information provided. 
During the post-task interview, the participants described they would want the 
details entered and just had not entered them because this was a usability test 
and not actual clinical practice. Participants who entered the information 
incorrectly described they did not pay close attention to the details provided.  
 
Lack of familiarity had a major impact on the pass rate of this task. Participants 
tried to electronically prescribe the medication because they could not find the 
appropriate path to enter the medication as a medication managed by a 
different physician but recorded in the EHR as part of a complete Medication 
List. Later in the study, participants added other medications to the Medication 
List and could find the appropriate path.  
 
Many participants were not able to view the patients’ active and inactive 
medications due to unfamiliarity with the application. In addition, this task was 
in the first usability test scenario and this was the participant’s first interaction 
with the application. In later scenarios, these same participants could view 
other active and inactive items (e.g., problems, medication allergies).   
 
EFFECTIVENESS 
 
Task performance for changing a medication, recording a medication, and 
reviewing the patient’s active and historical medications fell below the 95% 
success criterion. This is in part due to task unfamiliarity. Task performance for 
accessing the medication list was or above the 95% success criterion. 

 
EFFICIENCY 
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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. Several participants were unsure of the optimal screen 
flow for entering a historical medication and would switch between two sections 
of the system before settling on one screen flow. Extra taps associated with 
identifying the Save button and interacting with the keypad contributed to 
inefficiency.   

 
SATISFACTION 
 
Satisfaction levels were rated at the system level and at a scenario level. Refer 
to Section 1 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 3.6 with a standard deviation of 1.9 for this scenario.  
 
MAJOR FINDINGS 
 
Task performance for some subtasks was at or above the 95% success 
criterion. Task performance for some subtasks fell below the 95% success 
criterion. This is in part due to task unfamiliarity. Opportunities to improve the 
effectiveness and efficiency were identified and are described below. 
 
AREAS FOR IMPROVEMENT 
 
Avenel aims to balance intuitive use with appropriate measures for safety. 
Being new to the market, it should be noted that usability test participants were 
not current users of the application, and their unfamiliarity showed during these 
tests.  
 

 
With usability test participants being unfamiliar with Avenel, Allscripts 
concludes that improvements will be seen automatically over time as users 
become more familiar through continued use of the product. To further this, 
Allscripts is exploring additional ways to improve the effectiveness and 
efficiency of Avenel in a few key areas:  
 

• Maintain consistency of placement for common elements, no matter 
which view the user is in while using Avenel 

• Conform Touch Targets to meet all guidelines listed in Apple’s and 
Google’s design guidelines 

• Adjusting medication workflows to be more intuitive with how users 
wish to work 

• Providing contextual support through multiple channels, including in-
context tutorials and customer support access at all levels  
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• Updating how data is saved in the program to eliminate anxiety or 
confusion  

 
 
Opportunities for improvements are also associated with known industry 
concerns. Below is a summary of areas for improvement associated with these 
concerns:  

• Allscripts is also well aware of the industry’s known issue with patient 
identification. In Avenel, the information is displayed in the same 
location regardless of scrolling or other navigational mechanisms to 
move within the screen/window.  
 

Allscripts plans to continue with formative testing on the product to 
evaluate if these changes improve the usability. We will use user forums 
along with other testing to gain actionable user feedback. 

 
In addition, Allscripts would like to call for and be involved with the 
development and sharing of industry best practices, guidelines, and 
templates regarding safety-enhanced design associated with these known 
industry issues.    

 

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

9.1 Task Mapping  

      Table 14 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 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. 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. 
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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 3:  
Task A: Access medication allergy list 
Task B: Record new medication allergy (Aldactone) 
Task C: Change medication allergy (Sulfur) 
Task D: Review current and previous medication allergies 

9.2 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. Participants were 
given the following instruction:  

 
Scenario 3 
Your patient William <last name> has come in today feeling depressed, and is 
complaining of severe stomach pain and a fever. When talking with the patient you 
discover that: 
 
• The last time he took an Aldactone drug he had moderate hives and diarrhea 
• And, his reaction to Sulfur drugs has gotten worse since he was here last. He used to 

have a mild rash, but now it is a severe rash 
 
Review the patient’s existing allergies and make updates based on the information 
provided. 
 
Task B: Add Aldactone to the patient’s active medication allergy list. 
 
Task C: Change Sulfur medication allergy. 
 
Task D: Access all the patient’s active and inactive medication allergies. 

9.3 Data Analysis and Reporting 

The results of the usability test were calculated according to the methods 
specified in the Usability Metrics section above.   
 
Twenty-two participants attempted the scenario. The usability testing results 
for the EHRUT are detailed below (see Table 15). The table lists out the 
usability test results for each subtask in the Medication Allergy List task. 
 
Table 15. Medication allergy list test results.  
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              Measure  

 
 
 
 
Task 

N  Task 
Success  

 

Path  
Deviation  

 

Task Time 
(Seconds) 

Errors  Scenario 
Ratings  

(5=Ea
sy) 

#  Perce
nt 
(%) 

Deviations 
(Observed / 
Optimal)  

Mean 
(SD)  
 

Deviations 
(Observed / 
Optimal)  

 

Percent 
(%) ** 

Mean (SD)  

Task 3A: 
Access 
medication 
allergy list 

2
2 

95% 1/1 

239
* 
(154
) 

239* 
/61 

5%*
* 

3.9* 
(1.9) 

Task 3B: 
Record new 
medication 
allergy 
[Aldactone] 

2
2 

91% 15/14 
9%*
* 

Task 3C: 
Change 
medication 
allergy 
[Sulfur] 

2
2 

91% 4/4 
9%*
* 

Task 3D: 
Review 
current and 
previous 
medication 
allergies 

2
2 

59% 2/1 
41%
** 

* 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. 

9.4 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.  
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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 at the system level. Both are 
discussed in the Satisfaction section. 
 
ERROR ANALYSIS 

 
One critical use error was identified as part of this usability task. When making 
a change to a medication allergy, one participant made the change to the 
wrong medication allergy. During the post-task interview, the participant stated 
s/he did not realize the wrong medication allergy was selected. The error may 
be due to participant inattention and/or due to tap-target issues.  
 
One task failure associated with change a medication allergy is attributed to an 
artifact of testing. The participant changed the reporting source instead of 
changing the severity of the rash. During the post-task interview, the 
participant stated she misread the instruction. 
 
When adding a new medication allergy to the patient’s medication allergy list, a 
common non-critical use error was observed. When participants did not locate a 
specific reaction in the dropdown, most participants free texted the reaction in 
the comments section. This resulted in the medication allergy (the allergen) 
being entered as coded data, but specific medication allergy detail (the 
reaction) was entered as free text (not coded data). During the post-task 
interview, participants described that in an actual clinical situation where the 
user is documenting medication allergies, the practice has likely configured 
short lists and configured drop downs, etc.     
 
Another non-critical use error was identified as part of accessing the patient’s 
active and inactive medication allergies; many participants were not able to 
determine with confidence if the patient had inactive allergies. The root cause 
of this use error is lack of experience with the design intent. Many participants 
correctly completed the mechanics to display inactive medication allergies, but 
due to lack of experience with the design intent, these participants spent time 
thinking about the software instead of identifying inactive medication allergies. 
The Allscripts team thinks a contributing factor was that participants were 
specifically instructed to view the inactive medication allergies, when the 
application terminology is “resolved” and not “inactive”. In addition, the 
Allscripts team acknowledges the fact that participants were instructed to view 
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inactive medication allergies where there were no resolved medication allergies 
may have contributed to the use errors. 

 
EFFECTIVENESS 

  
Performance on accessing the medication allergy list is at or above the 95% 
success rate. Performance on all other subtasks, including recording a new 
medication allergy, updating an existing medication allergy, and reviewing 
active and inactive allergies, fell below the 95% success rate. The contributing 
factors were unfamiliarity with the application, an artifact of testing, and some 
combination of participant inattention and/or tap-target issue. 
 
EFFICIENCY 
 
Lack of familiarity with the design intent used for accessing the patient’s active 
and inactive medication allergies resulted in efficiency. 
 
SATISFACTION 
 
Satisfaction levels were rated at the system level and at a scenario level. Refer 
to Section 1 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 3.9 with a standard deviation of 1.9. 
  
MAJOR FINDINGS 
 
Performance for some subtasks was above the 95% success rate. Performance 
for some subtasks fell below the 95% success rate. Opportunities to improve 
the effectiveness and efficiency were identified and are described below. 
 
AREAS FOR IMPROVEMENT 
Avenel aims to balance intuitive use with appropriate measures for safety. 
Being new to the market, it should be noted that usability test participants were 
not current users of the application, and their unfamiliarity showed during these 
tests.  

 
With usability test participants being unfamiliar with Avenel, Allscripts 
concludes that improvements will be seen automatically over time as users 
become more familiar through continued use of the product. To further this, 
Allscripts is exploring additional ways to improve the effectiveness and 
efficiency of Avenel in a few key areas:  
 

• Maintain consistency of placement for common elements, no matter 
which view the user is in while using Avenel 
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• Conform Touch Targets to meet all guidelines listed in Apple’s and 
Google’s design guidelines 

• Providing contextual support through multiple channels, including in-
context tutorials and customer support access at all levels  

• Updating how data is saved in the program to eliminate anxiety or 
confusion  

 
Opportunities for improvements are also associated with known industry 
concerns. Below is a summary of areas for improvement associated with these 
concerns:  

• Allscripts is also well aware of the industry’s known issue with patient 
identification. In Avenel, the information is displayed in the same 
location regardless of scrolling or other navigational mechanisms to 
move within the screen/window.  
 

Allscripts plans to continue with formative testing on the product to 
evaluate if these changes improve the usability. We will use user forums 
along with other testing to gain actionable user feedback. 

 
In addition, Allscripts would like to call for and be involved with the 
development and sharing of industry best practices, guidelines, and 
templates regarding safety-enhanced design associated with these known 
industry issues.    

 
 

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

10.1 Task Mapping  

      Table 16 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 16. 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. 
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(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 with 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 discover 
and acknowledge automatically generated Clinical Decision Support alerts as they 
completed each of the following tasks. If a participant did not acknowledge a CDS 
alert, the moderator asked about the alert at the end of the scenario. Only tasks 
related to § 170.315 (a)(9) Clinical Decision Support – Clinical criteria will be 
discussed in this chapter.  
 
Specific instruction regarding “review and act” was not provided to the participant. 
 
Scenario1 
Task1B1 Review and Act on CDS alert for Colonoscopy (CDS: Demographics) 
Task1H1 Review and Act on CDS alert for duplicate Warfarin therapy (CDS: 
Meds) 
 
Scenario 4 
Task4C1 Review and Act on CDS alert for Iodine allergy (CDS: Med Allergy) 
 
Scenario 7:  
Task7B1 Review and Act on CDS alert for pregnancy (CDS: Problems) 
Task7C1 Review and Act on CDS alert for pregnancy and warfarin (CDS: 
Combo: Problems + Meds) 
Task7D1 Review and Act on CDS alert for GFR levels (CDS: Labs) 
 
Scenario 8:  
Task8B1 Review and Act on CDS alert for BMI and High Blood Pressure (CDS: 
Vitals) 
 
Task2F1 Access linked referential decision support for problems 
(InfoButton: Diabetes) (first exposure) 
Task3E1 Access linked referential decision support for med allergies 
(InfoButton: Penicillin) (second exposure) 
 
Task2F2 Access source attributes for InfoButton content (first exposure) 
Task4C3 Access source attributes for CDS: Med Allergy alert (first exposure) 
Task7B3 Access source attributes for CDS: Problems alert (second exposure) 

10.2 Task Participant and Instructions  

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 Clinical Decision Support alerts, which were 
displayed as part of the scenario:  
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Scenario 1  
The patient William <Last Name > has come in today feeling depressed and is 
complaining of severe stomach pain and a fever.  
 
When talking with the patient you discover that several changes to his 
medications are needed. You are not the one managing these meds, but you 
want them recorded in the EHR. <refer to the Patient Data Sheet> 
 
You will need to update the medications based on information provided in the 
Patient Fact Sheet. 
 
Scenario 4 
We are working with the same patient. He is complaining of severe stomach 
pain and a fever so you decided to order the following: 
 
Order a CT abdomen with contrast to be done a week from today and link to 
<dx> 
Order CBC to be done a week from today and link to <dx> 
 
Scenario 7 
I’d like you to add some medications to her medication list. These are meds 
that someone else is managing, but you want to document them in your EHR. 
 
Scenario 8 
We are going to stay on the same patient (Taylor). 
 
You are seeing Patient <first name> Norman for hypertension and NIDDM 
(Non-Insulin Dependent Diabetes Mellitus). Your MA did not document vitals in 
this Patient’s chart. Please add vitals for this patient. 
 
Scenario 2: Info Button  
The patient is asking for educational information regarding Diabetes diet. 
Where would you go to find this information? 
What is the source of this information? 
 
Scenario 3: Info Button 
The patient is asking for educational information regarding their Penicillin 
allergy. Where would you go to find this information? 
What is the source of this information? 
 
Scenarios 2, 4, 7: Access source attributes for InfoButton content and Access 
source attributes for CDS 
What is the source of this information? 
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10.3 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 
interacted with Clinical Decision Support alerts as they were presented in the 
context of the tasks. Only the review and act-upon, access linked referential 
decision support, and access source attribute activities associated with the 
Clinical Decision Support – Clinical criterion are reported in this chapter. 
 
CDS Intervention Interaction and Evidence-Based Decision Support 
Interventions  
 
Seventeen to thirty-five participants received specific clinical decision support 
during various scenarios. The usability testing results for the EHRUT are 
detailed below (see Table 17). The table lists out the subtasks associated with 
Clinical Decision Support – Clinical criteria. 
 

Table 17. Clinical Decision Support – Clinical usability test results. 

               Measure  

 
 
 
 
Task 

N  Task 
Success  

 

Path  
Deviation  

 

Task Time 
(Seconds) 

Errors  Scenario 
Ratings  

(5=Eas
y)  

#  Percent  
(%)  

 

Deviations 
(Observed / 
Optimal)  

Mean 
(SD)  
 

Deviations 
(Observed 
/ Optimal)  

Percent 
(%) ** 

Mean (SD)  

Task1B1: 
Review and Act 
on CDS alert 
for 
Colonoscopy 
(CDS: 
Demographics) 

3
5 

Discov
er 
74% 
Under
stand 
100% 

1/1 

46
8* 
(1
81
) 

468* 
/141 

26
%*
* 
0%
** 
 

3.6* 
(1.9) Task1H1: 

Review and Act 
on CDS alert 
for duplicate 
Warfarin 
therapy (CDS: 
Meds) 

3
1 

Discov
er 
84% 
Under
stand 
81% 

1/1 

16
%*
* 
0%
** 
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Table 17. Clinical Decision Support – Clinical usability test results. 

               Measure  

 
 
 
 
Task 

N  Task 
Success  

 

Path  
Deviation  

 

Task Time 
(Seconds) 

Errors  Scenario 
Ratings  

(5=Eas
y)  

#  Percent  
(%)  

 

Deviations 
(Observed / 
Optimal)  

Mean 
(SD)  
 

Deviations 
(Observed 
/ Optimal)  

Percent 
(%) ** 

Mean (SD)  

Task4C1: 
Review and Act 
on CDS alert 
for Iodine 
allergy (CDS: 
Med Allergy) 

2
1 

Discov
er 
100% 

Under
stand 
100% 

1/1 

18
1* 
(8
1) 

181* 
/97 

0%
** 
0%
** 

3.2* 
(1.6) 

Task7B1: 
Review and Act 
on CDS alert 
for pregnancy 
(CDS: 
Problems) 

1
9 

Discov
er 
100% 

Under
stand 
100% 

1/1 

25
0* 
(1
58
) 

250* 
/81 

0%
** 
0%
** 

4.3*o 
(2.0) 

Task7C1: 
Review and Act 
on CDS alert 
for pregnancy 
and warfarin 
(CDS: Combo: 
Problems + 
Meds) 

1
9 

Discov
er 
100% 

Under
stand 
100% 

1/1 

0%
** 
0%
** 

Task7D1: 
Review and Act 
on CDS alert 
for GFR levels 
(CDS: Labs) 

1
7 

Discov
er 
100% 

Under
stand 
100% 

1/1 

0%
** 
0%
** 

Task8B1: 
Review and Act 
on CDS alert 
for BMI and 
High Blood 
Pressure (CDS: 
Vitals) 

1
8 

Discov
er 
100% 

Under
stand 
100% 

1/1 

73
* 
(3
0) 

73* 
/35 

0%
** 
0%
** 

4.8*o 
(2.1) 

* 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. 
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** Reporting the % Task Failures. 
o Due to technical difficulties, some participants’ ratings were not captured after they completed the 

scenario. 

 
 
Linked Referential CDS  
  
Sixteen and twenty participants attempted to locate linked referential information 
for a problem. The usability testing results for the EHRUT are detailed below. 
Table 18 below provides the usability test results associated with accessing linked 
referential decision support.  
 
Table 18. Usability test results associated with accessing linked referential decision 
support. 

               Measure  

 
 
 
 
Task 

N  Task 
Success  

 

Path  
Deviation  

 

Task Time 
(Seconds) 

Errors  Scenario 
Ratings  

(5=Ea
sy) 

#  Perce
nt 
(%) 

Deviations 
(Observed / 
Optimal)  

Mean 
(SD)  
 

Deviations 
(Observed / 
Optimal)  

 

Percent 
(%) ** 

Mean (SD)  

Task2F1: 
Access linked 
referential 
decision 
support for 
problems 
(InfoButton: 
Diabetes) 

2
0 

Initial exposure 

39% 6/2 

229
* 
(15
3) 

229* 
/90 

61%
** 

3.8* 
(1.8) 

Task3E1: 
Access linked 
referential 
decision 
support for 
med allergies 
(InfoButton: 
Penicillin)  

1
6 

Second exposure (Only to those who did not Pass Initial 
Exposure) 

91% 3/2 

239
* 
(15
4) 

239* 
/61 

9%*
* 

3.9* 
(1.9) 

* 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. 

 
 
Access Source Attributes 
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Sixteen participants attempted the task; access source attributes for CDS: 
Problems. As a note, the source attributes for all CDS Intervention Interactions 
and Evidence-Based Decision Support Interventions are presented in the same 
manner. Sixteen participants attempted the task: access source the attribute for 
InfoButton content.  
 
Table 19 provides the usability test results associated with accessing Source 
Attributes.  
 

 

 

Table 19. Usability test results associated with accessing source attributes. 

               Measure  

 
 
 
 
Task 

N  Task 
Success  

 

Path  
Deviation  

 

Task Time 
(Seconds) 

Errors  Scenario 
Ratings  

(5=Ea
sy) 

#  Perce
nt 
(%) 

Deviations 
(Observed / 
Optimal)  

Mean 
(SD)  
 

Deviations 
(Observed 
/ Optimal)  

 

Percent 
(%) ** 

Mean (SD)  

Task7B3: 
Access source 
attributes for 
CDS alert 
content (CDS: 
Problems) 

1
5 

Performance after initial exposure. 

100
% 

1/1 

250
* 
(15
8) 

250* 
/81 

0%*
* 

4.3*o 
(2.0) 

Task2F2: 
Access source 
attributes for 
InfoButton 
content 

1
6 

100
% 

0/0 

229
* 
(15
3) 

229* 
/90 

0%*
* 

3.8* 
(1.8) 

* 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 Due to technical difficulties, some participants’ ratings were not captured after they completed the 

scenario. 

 

10.4 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 
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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 other cases, the participant routinely dismissed the alert. 
 
Many of the Meaningful Use 3 Safety-Enhanced Design criteria involve alerts and 
messages that interrupt the screen flow and interrupt the cognitive workflow. 
Depending on the scenario, both critical and noncritical alerts appeared. 
Participants expressed frustration regarding over-alerting in the usability test 
session and in their daily practice. 
 
CDS Intervention Interaction and Evidence-Based Decision Support 
Interventions  
CDS intervention and evidence-based decision support interventions were 
available to participants as part of the clinical scenarios. In some usability test 
scenarios, the intervention was presented in the participant’s visual field of view 
and interrupted the screen flow. In some usability test scenarios, the 
intervention was available out of the participant’s visual field of view and did 
not interrupt the screen flow. Some participants did not discover (see) the 
intervention that was out of the field of view. During the post-task interview 
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these participants described not seeing and/or not knowing to look for the 
intervention. 
 
Some participants quickly tapped to dismiss the intervention. When asked what 
the alert was about, some of these participants could not correctly describe 
what the alert was about. When the alert was presented to the participant and 
the participant was asked to provide feedback on the content of the alert, all 
participants could correctly describe the intended message.  
 
Linked Referential CDS 
 
Not locating the Linked Referential CDS is a noncritical use error. The root cause 
of not finding the Linked Referential CDS on first and/or second exposure is 
attributed to lack of familiarity with the application and lack of familiarity with 
the InfoButton. On first exposure, most participants looked for Linked Referential 
CDS in the Care Plan and did not see the InfoButton at the top of the screen. 
Each participant that did not find the InfoButton during first exposure was asked 
in a later scenario to find Linked Referential CDS for a different topic. During this 
second exposure, all but one participant located the information. The participant 
that could not locate the information thought the InfoButton was only located on 
Detail Screens. Based on this misunderstanding, the participant gave up on the 
task when s/he did not find the InfoButton on the Detail screen. 
 
Access Source Attributes 
 
No use errors were observed as part of accessing source attributes. 
 
EFFECTIVENESS 

  
Performance for discovering and/or understanding clinical decision support 
alerts was at or above the 95% success criterion for CDS: Demographics, CDS: 
Med Allergy, CDS: Problems, CDS: Combo: Problems + Meds, CDS: Labs, CDS: 
Vitals were below the 95% success criterion for discovering CDS: Demographics 
and discovering and understanding CDS: Meds. The primary cause of not 
seeing a CDS alert was lack of familiarity with the application and the 
application’s approach of not interrupting the screen flow. The primary cause of 
not understanding a CDS alert was alert fatigue and the participant’s practice to 
routinely dismiss alerts without careful review. 

 
Performance after initial exposure for accessing linked referential decision 
support (InfoButton) was at or below the 95% success criterion. 
 
Performance for accessing source attributes for CDS alert content was at or 
above the 95% success criterion. 
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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. Some CDS alerts display each time the associated patient is accessed. 
Participants described the need to acknowledge a CDS alert for the associated 
patient and not have the alert display again within the log in session. In addition, 
some CDS alerts provided a recommended action but did not provide a “one-
click” navigation button to take the recommended action.   
 
SATISFACTION 
 
Satisfaction levels were rated at the system level and at a scenario level. Refer 
to Section 1 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 subtasks were completed as part of Scenario 1. The mean was 3.6 
with a standard deviation of 1.9. Some subtasks were completed as part of 
Scenario 2. The mean was 3.8 with a standard deviation of 1.8. Some subtasks 
were completed as part of Scenario 3. The mean was 3.9 with a standard 
deviation of 1.9. Some subtasks were completed as part of Scenario 4. The 
mean was 3.2 with a standard deviation of 1.6.  
Some subtasks were completed as part of Scenario 7. The mean was 4.3 with a 
standard deviation of 2.0. Some subtasks were completed as part of Scenario 
8. The mean was 4.8 with a standard deviation of 2.1.  
  
MAJOR FINDINGS 
 
Performance for discovering CDS Demographics and discovering and 
understanding CDS Medications was at or below the 95% success criterion. 
Performance for discovering and understanding all other CDS was at or above 
the 95% success criterion. 
 
Performance after initial exposure for accessing linked referential decision 
support (InfoButton) was at or below the 95% success criterion. 
 
Performance for accessing source attributes for CDS alert content was at or 
above the 95% success criterion. 
 
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.  

 
AREAS FOR IMPROVEMENT 
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Avenel aims to balance intuitive use with appropriate measures for safety. 
Being new to the market, it should be noted that usability test participants were 
not current users of the application, and their unfamiliarity showed during these 
tests.  

 
With usability test participants being unfamiliar with Avenel, Allscripts 
concludes that improvements will be seen automatically over time as users 
become more familiar through continued use of the product. To further this, 
Allscripts is exploring additional ways to improve the effectiveness and 
efficiency of Avenel in a few key areas:  
 

• Maintain consistency of placement for common elements, no matter 
which view the user is in while using Avenel 

• Conform Touch Targets to meet all guidelines listed in Apple’s and 
Google’s design guidelines 

• Exploring additional features to serve more relevant options to a user, 
such as smarter date/timeframe calculations and generating warnings 
and CDS based on keywords in free text data    

• Providing contextual support through multiple channels, including in-
context tutorials and customer support access at all levels  

• Updating how data is saved in the program to eliminate anxiety or 
confusion  

 
Opportunities for improvements are also associated with known industry 
concerns. Below is a summary of areas for improvement associated with these 
concerns:  

• Alert fatigue remains an industry-wide concern and must be balanced 
with the amount of information displayed. Avenel will address this by 
allowing sites to configure the CDS that is presented to users. However, 
there are alerts that cannot be ignored because of patient safety. 
Allscripts has calibrated the system so as to provide safeguards related 
to these critical alerts.  

• Allscripts is also well aware of the industry’s known issue with patient 
identification. In Avenel, the information is displayed in the same 
location regardless of scrolling or other navigational mechanisms to 
move within the screen/window.  
 

Allscripts plans to continue with formative testing on the product to 
evaluate if these changes improve the usability. We will use user forums 
along with other testing to gain actionable user feedback. 

 
In addition, Allscripts would like to call for and be involved with the 
development and sharing of industry best practices, guidelines, and 
templates regarding safety-enhanced design associated with these known 
industry issues.    
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11 Results: § 170.315(a)(9) Clinical Decision 
Support – Configuration 

11.1 Task Mapping  

    Table 20 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 20. 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 with 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). 
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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. 
 

Scenario 15:  
Task A: Turn CDS Alerts On for Prescribers 
Task B: Turn CDS Alerts On for Nurses 
 

 

11.2 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. Participants were 
given the following instruction:  

 
Scenario 15 
Task A: Turn CDS Alerts On for Prescribers 

 
Task B: Turn CDS Alerts On for Nurses 

11.3 Data Analysis and Reporting 

The results of the usability test were calculated according to the methods 
specified in the Usability Metrics section above. Task 15A 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 21). The table lists out the subtasks associated with Clinical Decision 
Support – Configuration criteria. 
 
Table 21. Clinical Decision Support – Configuration usability test results. 

               Measure  

 
 
 
 
 
Task 

N  Task 
Success  

 

Path  
Deviation  

 

Task Time 
(Seconds) 

Errors  Task 
Ratings  

(5=E
asy) 

#  Perce
nt 
(%) 

Deviations 
(Observed / 
Optimal)  

Mean 
(SD)  
 

Deviations 
(Observed 
/ Optimal) 
 

Percent  
(%) ** 

Mean (SD)  

Task15A: Turn 
Clinical Decision 
Support On for 
Prescribers 

1
5 

Initial Exposure for some participants who had not 
performed this adjustment during their careers. 

87% 9/5 

106
* 
(46
) 

106* 
/25 

13%*
* 

3.5* 
(1.5) 
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Table 21. Clinical Decision Support – Configuration usability test results. 

               Measure  

 
 
 
 
 
Task 

N  Task 
Success  

 

Path  
Deviation  

 

Task Time 
(Seconds) 

Errors  Task 
Ratings  

(5=E
asy) 

#  Perce
nt 
(%) 

Deviations 
(Observed / 
Optimal)  

Mean 
(SD)  
 

Deviations 
(Observed 
/ Optimal) 
 

Percent  
(%) ** 

Mean (SD)  

Task15B: Turn 
Clinical Decision 
Support On for 
Nurses 

1
5 

93% 5/5 
57* 
(29
) 

57* 
/25 

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. 

 

11.4 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.  
 
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 
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Critical use errors were identified for Clinical Decision Support – Configuration 
tasks. Three participants were not able to successfully turn on the CDS or 
InfoButton for the identified role. Each participant had difficulty distinguishing 
between the different role categories. One participant explained that had s/he 
known what role is classified in each category, the task would have been 
simple. Three additional participants were able to successfully complete the 
task but commented that the differences between roles were hard to 
distinguish. 
 
Noncritical use errors were identified for Clinical Decision Support Configuration 
tasks. One participant found the setting menu very difficult to navigate. The 
participant explained that the menu is very broad and could be further 
differentiated. Another participant commented that s/he were not sure of the 
difference between CDS and InfoButton.    

 
EFFECTIVENESS 

  
Performance in both tasks fell below the 95% success criterion. As described 
above, many task failures were associated with unfamiliarity with the 
provider/non-provider criteria and confusion with the settings menu.  
 
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. As mentioned above, some participants commented that the role 
category list was not intuitive and was difficult to distinguish.  
 
SATISFACTION 
 
Satisfaction levels were rated at the system level and at a scenario level. Refer 
to Section 1 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 Scenario 15, the clinical decision 
support – configuration tasks, was 3.5 with a standard deviation of 1.5.  
 
MAJOR FINDINGS 
 
Performance in both tasks fell below the 95% success criterion. As described 
above, many task failures were associated with unfamiliarity with the role 
categories. Opportunities to improve effectiveness and efficiency were identified 
and are described below. 
 
AREAS FOR IMPROVEMENT 
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Avenel aims to balance intuitive use with appropriate measures for safety. 
Being new to the market, it should be noted that usability test participants were 
not current users of the application, and their unfamiliarity showed during these 
tests.  

 
With usability test participants being unfamiliar with Avenel, Allscripts 
concludes that improvements will be seen automatically over time as users 
become more familiar through continued use of the product. To further this, 
Allscripts is exploring additional ways to improve the effectiveness and 
efficiency of Avenel in a few key areas:  
 

• Providing contextual support through multiple channels, including in-
context tutorials and customer support access at all levels  

 
 

Allscripts plans to continue with formative testing on the product to evaluate if       
these changes improve the usability. We will use user forums along with other 
testing to gain actionable user feedback. 

 
 

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

12.1 Task Mapping  

      Table 22 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 22. 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  
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(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 
(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 6: 
Task A: Access and update current implant ID on patient chart [Bone Pin] 
Task B: Add implanted device ID on patient chart [Bone Screw] 
Task C: View implantable device information 
Task D: View all active implantable devices 
Task E: View all implantable devices  

Task F: View all implantable devices (Devices entered in error) 



 
 

Solution Design Document  Page 100 of 165 

12.2 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 6.1 
 
Patient Taylor <Last name> (female) comes in due to seasonal allergies. Her 
record needs to be updated to document activity with implanted devices.  
 
The patient says her Bone Pin implant was removed 6 months ago. Please 
document that the Bone Bin was removed. 
 
Task A: Please change the status of the Bone Pin in the patient's chart. 
 
The patient states that she recently had a Bone screw implanted (Orthopedics; 
Knee; Left side) Please add the bone screw to her record.  
 
Task B: Add Bone Screw (Orthopedics; Knee; Left side) 
 
Task C1: Please select the Bone Pin implant that was in the chart originally. 
 
Task C2: What is the expiration date of the device? 
 
Task C3: Is this device a Human Tissue-Based Product?   
 
Task C4: Where would you find the description of this device? 
 
Task C5: What is the model number of the device in Patient’s knee? 
 
Task D: How many Active Implanted Devices does your patient currently have 
in her record? 
 
Task E: How many Total Implanted Devices are recorded for your patient, 
including all devices not just active ones? 
 
Task F: Which device was entered in error? 
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12.3 Data Analysis and Reporting  

The results of the usability test were calculated according to the methods 
specified in the Usability Metrics section above. Only the activities associated 
with the Implantable Devices criteria are reported in this chapter.  
  
Fifteen to 20 participants attempted the subtasks in the scenario. The usability 
testing results for the EHRUT are detailed below (see Table 23). The table lists 
out the usability test results for each subtask associated with the Implantable 
Device List criteria. 
 

Table 23. Implantable Device List usability test results 

               Measure  

 
 
 
 
Task 

N  Task 
Success  

 

Path  
Deviation  

 

Task Time 
(Seconds) 

Errors  Scenario 
Ratings  

(5=Ea
sy) 

#  Mean (SD)  

 
Deviations 
(Observed / 
Optimal)  

Mean 
(SD)  
 

Deviations 
(Observed 
/ Optimal)  
 

Mean 
(SD)  

Mean (SD)  

Task6A2: 
Access 
implantable 
devices in 
patient chart 

2
0 

70% 4/3 
143
* 
(56
) 

143* 
/48 

30%
** 

3.4*o 
(1.5) 
 

Task 6A2: 
Access and 
update current 
implant 

1
9 

58% 12/12 
42%
** 

Task 6B: Add 
implanted 
device 

1
5 

87% 7/6 
80* 
(45
) 

80* 
/30 

13%
** 

Task 6C1: 
Access 
implantable 
device 
information 1

7 

100% 3/3 
160
* 
(71
) 

160* 
/42 

0%*
* 

Task 6C2: View 
implantable 
device 
information: 
Expiration Date 

100% 0/0 
0%*
* 
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Table 23. Implantable Device List usability test results 

               Measure  

 
 
 
 
Task 

N  Task 
Success  

 

Path  
Deviation  

 

Task Time 
(Seconds) 

Errors  Scenario 
Ratings  

(5=Ea
sy) 

#  Mean (SD)  

 
Deviations 
(Observed / 
Optimal)  

Mean 
(SD)  
 

Deviations 
(Observed 
/ Optimal)  
 

Mean 
(SD)  

Mean (SD)  

Task 6C3: View 
implantable 
device 
information: 
Human-Tissue 
Device Status 

18% 1/2 
82%
** 

Task 6C4: View 
implantable 
device 
information: 
Description 

65% 0/0 
35%
** 

Task 6C5: View 
implantable 
device 
information: 
Model Number 

29% 0/0 
71%
** 

Task 6D: View 
all active 
implantable 
devices 

1
8 

89% 0/0 
11%
** 

Task 6E: View 
all implantable 
devices  

1
8 

56% 2/4 
44%
** 

Task 6F: View 
devices 
entered in 
error 

1
8 

94% 0/0 
6%*
* 

* 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 Due to technical difficulties, some participants’ ratings were not captured after they completed the 

scenario. 
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12.4 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 
 
Three use errors were observed as part of updating a current implant. The first 
use error was a result of unfamiliarity with the application and unfamiliarity 
with the Implantable Device feature. Several participants had trouble with 
navigation to the Implantable Device feature. This is a non-critical use error. 
 
The second use error observed as part of updating a current implant was a 
critical use error. Some participants did not change the status of the patient’s 
implantable device. A few participants expected that entering the resolution 
date would automatically update the Status field. One participant entered in an 
extraction date that was six months in the future and did not realize it. The 
participant did not receive feedback from the system, so s/he was unaware that 
s/he selected a date in the future instead of the past. The root cause of this use 
error is that participant’s expected interaction with the calendar widget did not 
match the designed interaction of the calendar widget.  
 
One critical use error was identified as part of adding an implantable device. 
The participant could not find a way to enter the UDI as coded data. This 
participant did not know the iPad camera location and did not realize that the 
iPad could scan a barcode.  
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One non-critical use error was observed when participants attempted to identify 
specific implantable device information. Several participants could not find and 
report specific device information. Several of these participants had trouble 
finding all the available device information, and several of these participants 
had trouble finding specific fields once the device information was displayed on 
the screen. The root cause of not discovering all the available device 
information was unfamiliarity with the application and the color coding of the 
element. Once all the device information was displayed, several of these 
participants could not find specific information because the fields were not 
presented in an easily scannable grid pattern and the terminology used to label 
the fields was unfamiliar to participants. 

 
EFFECTIVENESS 

 
Task performance for accessing implantable device information and viewing the 
expiration date was above the 95% success criterion. Task performance for all 
other subtasks related to the Implantable Device criteria fell below the 95% 
success criterion. The contributing factors were unfamiliarity with the task and 
the menu navigation, misunderstood terminology, lack of feedback from the 
system, and screen layout. 

 
EFFICIENCY 
 
Noncritical 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 had trouble determining what is and is not tappable on the 
screen. When changing the status of the bone pin, a few participants had to tap 
around the calendar widgets before determining the tappable component. When 
viewing implantable device information, a few participants also tapped in 
various places on the screen as if exploring what was active.  
 
SATISFACTION 
 
Satisfaction levels were rated at the system level and at a scenario level. Refer 
to Section 1 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 3.4 with a standard deviation of 1.5.  
 
MAJOR FINDINGS 
 
Task performance for some subtasks was at or above the 95% success 
criterion. Task performance for other subtasks fell below the 95% success 
criterion.  Opportunities to improve the effectiveness and efficiency were 
identified and are described below. 
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AREAS FOR IMPROVEMENT 
 
Avenel aims to balance intuitive use with appropriate measures for safety. 
Being new to the market, it should be noted that usability test participants were 
not current users of the application, and their unfamiliarity showed during these 
tests.  

 
With usability test participants being unfamiliar with Avenel, Allscripts 
concludes that improvements will be seen automatically over time as users 
become more familiar through continued use of the product. To further this, 
Allscripts is exploring additional ways to improve the effectiveness and 
efficiency of Avenel in a few key areas:  
 

• Maintain consistency of placement for common elements, no matter 
which view the user is in while using Avenel 

• Conform Touch Targets to meet all guidelines listed in Apple’s and 
Google’s design guidelines 

• Providing contextual support through multiple channels, including in-
context tutorials and customer support access at all levels  

• Updating how data is saved in the program to eliminate anxiety or 
confusion  

 
Opportunities for improvements are also associated with known industry 
concerns. Below is a summary of areas for improvement associated with these 
concerns:  

• Allscripts is also well aware of the industry’s known issue with patient 
identification. In Avenel, the information is displayed in the same 
location regardless of scrolling or other navigational mechanisms to 
move within the screen/window.  
 

Allscripts plans to continue with formative testing on the product to 
evaluate if these changes improve the usability. We will use user forums 
along with other testing to gain actionable user feedback. 

 
In addition, Allscripts would like to call for and be involved with the 
development and sharing of industry best practices, guidelines, and 
templates regarding safety-enhanced design associated with these known 
industry issues.    
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13 Results: § 170.315(b)(2) Clinical 
Information Reconciliation and 
Incorporation   

13.1 Task Mapping  

      Table 24 maps the Clinical Information Reconciliation and Incorporation 
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 24. Clinical Information Reconciliation and Incorporation 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  



 
 

Solution Design Document  Page 107 of 165 

(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 5:  
Task A: Access and view medication allergy data for reconciliation 
Task B: Reconcile medication allergies from a recent clinic visit 
Task C: Reconcile duplicate allergies from recent clinic visit 
Task D: Validate medication allergies reconciliation 
Task E: Access and view medications data for reconciliation 
Task F: Reconcile medications from a recent clinic visit 
Task G: Reconcile duplicate medications from recent clinic visit 
Task H: Validate medications reconciliation 
Task I: Access and view problems data for reconciliation 
Task J: Reconcile problems from a recent clinic visit 
Task K: Validate problems reconciliation 
Task L: Create a Transition of Care Document (CCDA) 
Task M: View a Transition of Care Document (CCDA) 
 

13.2 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.  
 
Most of the participants were unfamiliar with the Clinical Information 
Reconciliation and Incorporation features. To ensure that participants had initial 
exposure with the reconciliation feature prior to performing the task, the 
moderator provided a guided introduction to reconcile medication allergies. Then 
the moderator gave instructions for reconciling medication allergies, medications, 
and problems. Participants were given the following instructions:  

 
Scenario 5 
 
Same Patient, William <Last Name> 
 
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, 
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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 in your EHR.  
 
I am going to walk you through how you would reconcile Allergies. Then I am 
going to have you reconcile the Allergies, Medications, and the Problems on your 
own. Just so we are on the same page, for some of these activities I am going to 
ask you to do things that you would not do if you were using your clinical 
judgement, so we are going to use the task data sheet to decide how to reconcile 
each item.  
 
Tap on the Allergies in the left side to show the medication allergies. 
As you orient yourself to the screen, the information that is displayed in black or 
orange is information that is contained in your EHR.  The blue colored items with 
+/-  is the information currently coming in from an external source, like a hospital 
for example.   
 
You can see this patient currently has some Allergies documented in the EHR – 
Iodine, Penicillin, and Sulfur. And there are some Allergies from the external 
source that are not in the EHRx. Bayer Aspirin, Naproxen, and Penicillin. 
 
Let’s focus on Penicillin.  Don’t tap anything yet, let’s just talk through this. If you 
wanted to bring Penicillin into your EHR then you tap the +. If you do not want to 
bring Penicillin into your EHR, then you tap the – (minus sign). If you want to see 
the details of Penicillin, then tap Medication Allergy.  
 
Go ahead and tap the Penicillin, so we can see the details. When looking at the 
details, if you decide you do not want to bring Penicillin into your EHR then tap 
Cancel to close the information screen, and then tap the - (minus sign) to indicate 
you do not want to bring this Penicillin into your EHRx. If you decide you want to 
bring this Penicillin into the EHRx, then tap Save.  
 
Go ahead and bring Penicillin into the EHR.   
 
This created a duplicate in your EHR. To clean up the duplicate open the Medication 
Allergy and change the Status to deal with the duplicate. 
 
Scenario 5 
 
Task A: Access and view medication allergy view and identify that reconciliation is 
needed 
 
Task B: Accept all the allergies into your EHR and complete the reconciliation 
process 
 
Task C: Show me how you will get rid of the duplicates 
 
Task D: How do you confirm that your Allergies are reconciled? 
 
Task E: Access and view medications data for reconciliation. Which medications 
listed here are from an outside source?  What would you normally bring in to the 
EHR from this list? 
 
Task F: Bring all but the Glipizide into the EHR. 
 
Task G: Show me how you will get rid of the duplicates 



 
 

Solution Design Document  Page 109 of 165 

 
Task H: How do you confirm that your medications are reconciled? 
 
Task I: Access Problem List view. Which problems listed here are from outside 
source?  What would you normally bring in to the EHR from this list? 
 
Task J: Bring all the problems into the EHR. 
 
Task K: How do you confirm that your Problems are reconciled? 
 
Task L: Create a Continuity of Care Document that you can electronically send to 
other healthcare professionals with the patients most up to date clinical 
information.   
 
Task M: Show me how you can view the Continuity of Care Document that you 
created 
 

13.3 Data Analysis and Reporting 

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 to twenty-two participants attempted the reconciliation tasks. The 
usability testing results for the EHRUT are detailed below (see Table 25). The 
table lists out the subtasks associated with clinical reconciliation criteria. 
 
Table 25. Clinical Information Reconciliation Incorporation usability test results. 

               Measure  

 
 
 
 
Task 

N  Task 
Success  

 

Path  
Deviation  

 

Task Time 
(Seconds) 

Errors  Scenario 
Ratings  

(5=Ea
sy) 

#  Percent 
(%) 

Deviations 
(Observed / 
Optimal)  

Mean 
(SD)  
 

Deviations 
(Observed 
/ Optimal)  

Percent 
(%) ** 

Mean  
(SD)  

Task5A: Access 
and view 
medication 
allergy data for 
reconciliation 

1
9
^ 

100
% 

1/1 

102
* 
(11
4) 

102* 
/32 

0%*
* 

3.8* 
(1.9) 

Task5B: 
Reconcile 
medication 
allergies from a 
recent clinic 
visit 

1
9 

95% 5/4 
5%*
* 
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Table 25. Clinical Information Reconciliation Incorporation usability test results. 

               Measure  

 
 
 
 
Task 

N  Task 
Success  

 

Path  
Deviation  

 

Task Time 
(Seconds) 

Errors  Scenario 
Ratings  

(5=Ea
sy) 

#  Percent 
(%) 

Deviations 
(Observed / 
Optimal)  

Mean 
(SD)  
 

Deviations 
(Observed 
/ Optimal)  

Percent 
(%) ** 

Mean  
(SD)  

Task5C: 
Reconcile 
duplicate 
allergies from 
recent clinic 
visit 

1
5 

73% 4/4 
27%
** 

Task5D: 
Validate 
medication 
allergies 
reconciliation 

1
9 

79% 0/0 
21%
** 

Task5E: Access 
and view 
medications 
data for 
reconciliation 

2
2 

86% 1/1 

69* 
(47
) 

69* 
/35 

14%
** 

Task5F: 
Reconcile 
medications 
from a recent 
clinic visit 

2
2 

91% 5/4 
9%*
* 

Task5G: 
Reconcile 
duplicate 
medications 
from recent 
clinic visit 

1
5
^ 

86% 4/4 
14%
** 

Task5H: 
Validate 
medications 
reconciliation 

2
2 

76% 0/0 
24%
** 

Task5I: Access 
and view 
problems data 
for 
reconciliation 

2
1 

57% 1/1 
78* 
(74
) 

78* 
/27 

43%
** 
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Table 25. Clinical Information Reconciliation Incorporation usability test results. 

               Measure  

 
 
 
 
Task 

N  Task 
Success  

 

Path  
Deviation  

 

Task Time 
(Seconds) 

Errors  Scenario 
Ratings  

(5=Ea
sy) 

#  Percent 
(%) 

Deviations 
(Observed / 
Optimal)  

Mean 
(SD)  
 

Deviations 
(Observed 
/ Optimal)  

Percent 
(%) ** 

Mean  
(SD)  

Task5J: 
Reconcile 
problems from a 
recent clinic 
visit 

2
1 

95% 4/3 
5%*
* 

Task5K: 
Validate 
problems 
reconciliation 

2
1 

86% 0/0 
14%
** 

Task5L: Create 
a Transition of 
Care Document 
(CCDA) 

2
0 

45% 19/27 
322
* 
(69
) 

322* 
/102 

55%
** 

Task5M: View a 
Transition of 
Care Document 
(CCDA) 

1
5 

73% 4/4 
27%
** 

* 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. 

^ The data was not included in calculations for one or more participants due to an artifact or testing 

or an operational difficulty.  

13.4 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.  
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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 at the system level. Both are 
discussed in the Satisfaction section. 
 
ERROR ANALYSIS 
Use errors were observed during three “phases” of the reconciliation scenario; 
initial simultaneous display of information, reconciliation actions (e.g., accept 
information into the EHR), and review/validation of final reconciled data. Use 
errors were also observed during the tasks of creating a Continuity of Care 
Document and viewing a Continuity of Care Document.  
 
Identification of information to be reconciled: 
 
One critical use error was identified as part of identification of information to be 
reconciled. Some participants were not able to identify information to be 
reconciled. The sources of confusion were lack of familiarity, not understanding 
the color coding for reconciliation, and participants’ expectation for a button to 
“start” the reconciliation tasks, and  
 
Reconciliation actions: 
 
Two use errors were identified as part of the reconciliation actions; a few 
participants experienced confusion associated with duplicate medications and 
one participant did not reconcile one of the items from the external source. 
 
During the reconciliation process of medications, participants were asked to 
deal with any duplicates in the medication list. A few participants were confused 
because the available options for categorizing duplicate medications did not 
match the participants’ expectations. The root cause of these confusions was 
lack of familiarization and that the system did not match some participants’ 
clinical workflow expectations for duplicate items.  
 
A noncritical use error was identified when one participant did not select one of 
the items to be reconciled. This was due to the participant’s inattention to the 
task detail. 
 
Review and validation of final reconciled data: 
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One noncritical use error was identified during validating the completeness of 
the reconciliation task. Several participants expected to see a button or 
checkbox to indicate that they had reviewed and reconciled all items. These 
participants described that they wanted to select a button that would indicate 
that all Allergies, Problems, and Medications had been reconciled on a certain 
date and time. Most participants did not feel comfortable without a timestamp 
that everything had been reconciled.  
 
Creating and Viewing Continuity of Care Document: 
 
Several participants were not able to create a Continuity of Care Document 
(CCD). Several participants struggled to find where to perform this task. One 
participant failed to fill in the email field in the CCD. Several participants 
experienced difficulty interacting with the keyboard and were unable to 
complete the task. The root causes of not being able to create the CCD was 
unfamiliar navigation to perform this task, match between the system and the 
user’s mental model, and interaction with user interface elements. 
 
EFFECTIVENESS 

  
Performance of accessing and viewing medication allergy data for reconciliation, 
reconciling medication allergies, and reconciling problems from a recent clinic 
visit were above the 95% success criterion. All other tasks were below the 95% 
success criterion. The contributing factors included unfamiliar navigation to 
perform this task, match between the system and the user’s mental model, and 
interaction with user interface elements. 

 
EFFICIENCY 

 
Noncritical usability issues that did not result in use errors were identified and 
provide opportunities for improvement related to the efficiency of this feature. 
A couple of participants struggled with screen targets. Target size and spacing 
contributed to inadvertent taps. Most participants who experienced target 
issues realized they made an inadvertent tap and corrected the action.  
 
One participant was confused over the multiple Save options on the screen. 
Because the participant could not complete the task without tapping the 
appropriate Save button, the participant’s confusion led to inefficiency due to 
multiple taps as opposed to inability to complete the task.  
 
A few participants struggled because the Allergies, Medications, and Problems 
features group the unreconciled items differently. In some cases, all 
unreconciled items are together and in others cases the external items are 
interspersed among existing entries. The root cause of this issue was 
inconsistency in the application. 
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A few participants had trouble locating where to view the Continuity of Care 
Document. The root cause is unfamiliarity with the application.   

 
SATISFACTION 
 
Satisfaction levels were rated at the system level and at a scenario level. Refer 
to Section 1 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 Scenario 5, the clinical information 
reconciliation incorporation, was 3.8 with a standard deviation of 1.9.  
 
MAJOR FINDINGS 
 
Performance of some subtasks was at or above the 95% success criterion. 
Performance of some subtasks fell below the 95% success criterion. 
Opportunities to improve the effectiveness and efficiency were identified and 
are described below. 
 
AREAS FOR IMPROVEMENT 
 
Avenel aims to balance intuitive use with appropriate measures for safety. 
Being new to the market, it should be noted that usability test participants were 
not current users of the application, and their unfamiliarity showed during these 
tests.  

 
With usability test participants being unfamiliar with Avenel, Allscripts 
concludes that improvements will be seen automatically over time as users 
become more familiar through continued use of the product. To further this, 
Allscripts is exploring additional ways to improve the effectiveness and 
efficiency of Avenel in a few key areas:  
 

• Maintain consistency of placement for common elements, no matter 
which view the user is in while using Avenel 

• Conform Touch Targets to meet all guidelines listed in Apple’s and 
Google’s design guidelines 

• Providing contextual support through multiple channels, including in-
context tutorials and customer support access at all levels  

• Updating how data is saved in the program to eliminate anxiety or 
confusion  

 
Opportunities for improvements are also associated with known industry 
concerns. Below is a summary of areas for improvement associated with these 
concerns:  
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• Allscripts is also well aware of the industry’s known issue with patient 
identification. In Avenel, the information is displayed in the same 
location regardless of scrolling or other navigational mechanisms to 
move within the screen/window.  
 

Allscripts plans to continue with formative testing on the product to 
evaluate if these changes improve the usability. We will use user forums 
along with other testing to gain actionable user feedback. 

 
In addition, Allscripts would like to call for and be involved with the 
development and sharing of industry best practices, guidelines, and 
templates regarding safety-enhanced design associated with these known 
industry issues.    

 
 
 

  



 
 

Solution Design Document  Page 116 of 165 

14 Results: Critical Use Risks for Patient 
Safety and NISTIR 7804-1  

14.1 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 NISTIR 7804-1. Findings 
associated with risk areas identified in NISTIR 7804-1 are reported within the 
results chapters that align with each certification criteria. Findings associated 
with Identification on Information are reported in this chapter. As part of 
constructing scenarios to assess Identification of Information, the usability test 
included mock-patient names where commonly used first names were also 
possible last names (e.g., William John, John William) were included in patient 
lists. 

14.2 Task Participant and Instructions  

Based on user characteristics, typical workflow, and tasks performed as part of 
their daily work, prescribers and nurses attempted tasks that called for the 
prescriber and nurse to interpret warnings. The participants had no training or 
familiarity with the warning prior to testing. Prescribers and nurses also 
attempted multiple tasks that called for the prescriber and nurse to select a 
specific mock-patient. Participants were given the patient names verbally and on 
a patient data sheet that the participant could refer to as needed. Prescriber and 
nurse data were combined based on the fact that neither the task nor the user 
characteristics differ based on these user roles. 
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14.3 Data Analysis and Reporting  

 Identification of Information 
Prescribers and nurses selected specific patients from a patient list within the 
context of each usability test tasks.   
 
During Task1A, 97% of participants correctly selected the patient. 
 
During Task6A1, 100% of participants correctly selected the patient.  
 
During Task7A, 100% of participants correctly selected the patient.  

14.4 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 
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 they’re in the right place and doing the right thing: 

• For patients. 
• For patient lists. 
• For records.  
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• For medication/order. 
 
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. 

 
These consequences are propagated when passing/sharing information, 
which results in fragmented information in the intended patient’s record. 
 
Throughout the usability test session, participants selected multiple 
patients from multiple patient lists. In most cases, the participant selected 
the correct patient. In some cases, the participant selected the wrong 
patient but corrected the selection. In one case, the participant selected 
the wrong patient.  
 

EFFECTIVENESS 
  

Performance of selecting the correct patient was above the 95% success 
criterion for all tasks.  
 
EFFICIENCY 
 
One area for improvement associated with efficiency and selecting the patient 
from the schedule was identified. Opening a patient from the schedule requires 
two steps and the schedule is not optimized for scanning. 
 
SATISFACTION 
 
Satisfaction levels were rated at the system level and at a scenario level. Refer 
to Section Error! Reference source not found. for the system level 
Satisfaction ratings. The ratings at the end of each scenario are provided in 
each function-based results chapter.  
 
MAJOR FINDINGS 
 
Performance of selecting the correct patient was above the 95% success 
criterion for all tasks.  
 
AREAS FOR IMPROVEMENT 
Avenel aims to balance intuitive use with appropriate measures for safety. 
Being new to the market, it should be noted that usability test participants were 
not current users of the application, and their unfamiliarity showed during these 
tests.  
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With usability test participants being unfamiliar with Avenel, Allscripts 
concludes that improvements will be seen automatically over time as users 
become more familiar through continued use of the product.  

 
Opportunities for improvements are also associated with known industry 
concerns. Below is a summary of areas for improvement associated with these 
concerns:  

• Allscripts is also well aware of the industry’s known issue with patient 
identification. In Avenel, the information is displayed in the same 
location regardless of scrolling or other navigational mechanisms to 
move within the screen/window.  
 

Allscripts plans to continue with formative testing on the product to 
evaluate if these changes improve the usability. We will use user forums 
along with other testing to gain actionable user feedback. 

 
In addition, Allscripts would like to call for and be involved with the 
development and sharing of industry best practices, guidelines, and 
templates regarding safety-enhanced design associated with these known 
industry issues.    

 

15 System Satisfaction 

15.1 About System Usability Scale (SUS) Scores 

Participants completed the System Usability Scale (SUS) questionnaire at the end 
of their session. The SUS survey yields a single number that represents a 
composite measure of the overall perceived usability of the system. SUS scores 
have a range of 0 to 100 and the score is a relative benchmark that is used 
against other iterations of the system. The SUS is a reliable and valid measure 
of system satisfaction. Jeff 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. An 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.  
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15.2 Clinical Study Satisfaction Results 

Twenty-two prescribers and seventeen nurses completed the SUS questionnaire 
at the end of their session. The system scored an average of 63 (SD=20) based 
on the responses of thirty-nine clinical participants.   
 

15.3 Configuration System Satisfaction Results  

Fifteen configuration participants completed the SUS questionnaire at the end 
of their session. The system scored an average of 68 (SD=14) based on the 
responses of fifteen configuration participants.   
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16 Appendices 
The following appendices include supplemental data for this usability test 
report. Following is a list of the appendices provided: 
 
1. Sample recruiting screener 
2. Participant demographics 
3. Non-Disclosure Agreement (NDA) and Informed Consent Form 
4. Example Moderator’s Guide 
5. Sample Task Data Sheets 
6. System Usability Scale Questionnaire 
7. Incentive receipt and acknowledgment form 
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16.1 Appendix 1: Sample Recruiting Screener 

 
The purpose of a screener is to ensure that the participants selected represent 
the target user population as closely as possible. Recruiters were told that the 
clinical participants needed to meet the following criteria: 
- Had to work with patients as part of current clinical role 
- Use an electronic health record as part of current clinical role 

 
In addition, the following survey was used to collect background 
information for the clinical participants.  
 
Pre-Session Survey 
 

1. What is your gender? [Female, Male] 
 

2. What is your age bracket? [20-29, 30-39, 40-49, 50-59, 60-69, 70+] 
 

3. What is your highest educational degree earned? [LPN, RN, NP, PA, 
MD, Other] 

 
4. What is your occupation or role title? 

 
5. How many months/years of professional experience do you have in 

this role? 
 

6. How many months/years of computer experience do you have (all 
computer experience)? 

 
7. How many months/years have you worked with EHRs? 

 
8. Do you use assistive technology when using the EHR (e.g., screen 

reader, etc.)? 
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16.2 Appendix 3: NDA and Informed Consent Form 

 
Participants’ consent was captured on recording. 
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16.3 Appendix 4: Example Moderator’s Guide 

  Moderator’s Guide Specific to Clinical Test  
 
Hello. Welcome, my name is _____________ and I’m a moderator.  We also 
have ______________ with us, he/she is the data logger.   
 
Thank you for participating in this study. Our session today will last 60 minutes. 
During that time, you will be performing tasks with the new Allscripts Avenel 
EHR in order to evaluate the extent to which the application is effective or not 
effective and efficient or not efficient in terms of Meaningful Use certification 
criteria.  
 
Allscripts is the sponsor of this activity, and they consider this research. So, 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? 
• 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.  
• The screens you will see today are new and Allscripts considers them 

confidential.   
• 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.  

• Do you have any questions or concerns? 
 
I am going to start the recording now. 
<<start recording  - shows consent form >>  
We are recording the audio and the iPad display.  All 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. 

 
Because this is for Meaningful Use, there are some background questions 
we need to ask.   

<<collect background information >>  
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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 
Allscripts team feedback about the application we are going to look at today, so 
please be honest and critical with your feedback.  
 
I will ask you to complete 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 it could be improved. 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. You do not 
need to do more than we ask you to do. When you are doing these activities, I 
am not going to interact or talk to you. We 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."    
 
Do you have any questions or concerns before we begin? 
 
During the session, I’ll read a clinical scenario to you. We know that you know 
your patients and have information in your head about your patients. We’ve 
provided information about the patients and details of the scenarios printed on 
paper so you can refer to them at any time. Any information that you need to 
complete your work is on this Worksheet. We call it a Patient Data Sheet.  Let 
me show it to you now.  You can also ask me to repeat the task. 
 
After each task, you will rate how easy or difficult it was to perform.  The 
ratings will be from 1 being very difficult to use to 5 being very easy to use. 
 
Do you have any questions before we get started? 
 
• Did you have time to go over the Quick Tutorial before this session? 
• What comments do you have about it? 
• How prepared do you feel you are to navigate the features of the 

application based on the training? 
 
I will read the first scenario to you now; please do not start until I tell you to. 
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Scenario 1- Medication List  
 
The patient William <Last Name > has come in today feeling depressed and is complaining 
of severe stomach pain and a fever. When talking with the patient, you discover that 
several changes to his medications are needed. 
 
You are not the one managing these meds, but you want them recorded in the EHR. You 
will need to update his medication by: Discontinuing Zocor, changing Coumadin, and 
entering Bactrim.  
Throughout the session if you are presented with an alert with an override, please override 
with the reason = U Test for Usability Test. 
You can ask me or refer to your patient data sheet if you need the details. 

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

 
Start Time: _______________________________ 
  

Task A: Access the patient (for reporting only) 
 
Correct Patient: Y / N  
 
Pass / Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD )    

 
Task B: Act on CDS Demographics alert (Colonoscopy) 

 
Clicks / Steps: ____________________________ 
 
Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD )    

 
Task C: Discontinue Zocor 
 

Clicks / Steps: ____________________________ 
 
Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD )    

 
Task D: Change Coumadin (Reporting Source from Springfield Clinic to Patient) 

  
Clicks / Steps: ____________________________ 
 
Pass  /  Fail  

Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD )   
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Task E: Record Bactrim (generic: sulfamethoxazole 800/trimethoprim 160) (SUL fa meth 
OX a zole and trye METH oh prim) <Ref:  Oral 800-160 mg Double Strength, Dispense 7, 
Refills: 0)> 

 
Clicks / Steps: ____________________________ 
 
Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD )    

 
 

Task H:  Add Coumadin 5mg <doing this task to trigger CDS – Med List – drug 
duplication> 

 
Clicks / Steps: ____________________________ 
 
Pass  /  Fail  

Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD )    
 
Task I: Confirm for me how you view all the patient’s active and inactive medications. 
 
Clicks / Steps: ____________________________ 
 
Pass  /  Fail 

Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD )    
 

Stop Time:_______________________________ 
 

<<Go to Scenario Rating 1>> 
Please go to the Scenario Questionnaire  
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Scenario 2- Problem List  
 
For the same patient while reviewing the patient’s problem list, you notice an old diagnosis of 
a right arm fracture that is still listed as a current problem. 
 
Please update the system so that the right arm fracture is no longer listed as a current 
problem. Also add that he has stomach pain to this encounter. 
 
Do you have any questions about what I am asking you to do? 

Remember to tell us when you are done.  
 
Start Time:_______________________________ 
 

Task A: Access the Patient’s problem list (for reporting only) 
 
Correct Patient:   Y  /  N  
 
Pass  /  Fail 

Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD )    
 
Task B:  Please update the system so that the right 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 he has a stomach pain to his encounter 
  
Clicks / Steps: ____________________________ 
 
Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD )    
 
Task D:  When was the patient’s diabetes mellitus originally diagnosed? 
   
Clicks / Steps: ____________________________ 
 
Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD )    
 

Task E:  Confirm for me how you view all the patient’s active and inactive 
PROBLEMS 
   
Clicks / Steps: ____________________________ 
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Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD )    
 
Task F1:  The patient is asking for educational information regarding Diabetes 
diet. Where would you go to find this information? 
   
Clicks / Steps: ____________________________ 
 
Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD )    
 
Task F2:  What is the source of this information? 
   
Clicks / Steps: ____________________________ 
 
Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD )    
 
Stop Time:_______________________________ 
 
 
<<Go to Scenario Rating 2>> 
 
Please go to the Scenario Questionnaire  
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Scenario 3- Medication Allergy List  
 
Still working on the Patient William < last name >  
 
When talking with the patient you discover that: 
 
• The last time he took an Aldactone drug he had hives and diarrhea. 
• His reaction to Sulfur has gotten worse.  He used to have a mild rash, but now it is a 

severe rash. 
 
Review the patient’s existing allergies and make updates based on the information 
provided. 
Do you have any questions about what I am asking you to do? 
Remember to tell us when you are done.  
 
Start Time:_______________________________ 
  
Task A: Access medication allergy list (for reporting only) 
 
Correct Patient Y  /  N   
 
Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD )    
 
Task B: Add new drug allergy - Aldactone 
 

Clicks / Steps: ____________________________ 
 
Pass  /  Fail 

Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD )    
 
Task C: Update Sulfur 

 
Clicks / Steps: ____________________________ 
 
Pass  /  Fail 

Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD )    
 
Task D: How would you access all the patient’s active and inactive medication allergies? 
 
Clicks / Steps: ____________________________ 
 
Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD )    
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Task E: (Only if participants failed this task in Scenario 2) The patient is asking for 
educational information regarding their Penicillin allergy. Where would you go to find this 
information?  
 
Clicks / Steps: ____________________________ 
 
Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD )    
 
Task E: (Only if participants failed this task in Scenario 2) What is the source of this 
information?  
 
Clicks / Steps: ____________________________ 
 
Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD )    
 

 
Stop Time:_______________________________ 
 
 
<<Go to Scenario Rating 3 >> 
 
Please go to the Scenario Questionnaire  
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Scenario 4--CPOE 
 
Scenario 4.1 – Access and Add 
 
We are working with the same patient. He is complaining of severe stomach pain and a fever, 
so you decide to order the following: a CT abdomen with contrast and a CBC.  
 
Here is your task data sheet. Do you have any questions? Remember to tell us when you are 
done.   
 
Start Time: ___________________________ 
 
Task A: Access diagnostic imaging orders (for reporting purposes) 
 
Clicks / Steps: ____________________________ 
 
Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD )    
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Task B:  Order a CT abdomen with contrast  
 
Clicks / Steps: ____________________________ 
 
Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD )    
 
Task C1:  Review and act on CDS Alert (Iodine Allergy with Contrast) 
 
Clicks / Steps: ____________________________ 
 
Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD )    
 
Task C2:  What is the source of this alert? (Iodine Allergy with Contrast) 
 
Clicks / Steps: ____________________________ 
 
Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD 
 
Task D:  Access lab orders (if not already there) 
 
Clicks / Steps: ____________________________ 
 
Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD 
 
Task E:  Order a CBC (week from today) 
 
Clicks / Steps: ____________________________ 
 
Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD 
 
Stop Time: ___________________________ 
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Scenario 4.2 – Access and Change 
 
Now I want you to edit the orders you have placed using the information provided on the Fact 
Sheet.  
 
Here is your task data sheet.  
Do you have any questions about what I am asking you to do? 
Remember to tell me when you are done. 
 
Start Time:_______________________________ 
 
Task F: Edit the CT procedure with comment ‘For diagnosis’ 
 
Clicks / Steps: ____________________________ 
 
Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD )    
 
Task G:  Change the CBC Order Date to TODAY 
 
Clicks / Steps: ____________________________ 
 
Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD )    
 
Stop Time:_______________________________ 
 
<<Go to Scenario Rating 4 >> 
 
Please go to the Scenario Questionnaire  
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Scenario 5 - Clinical Information Reconciliation  
 
Scenario 5.1—Reconcile Medication Allergies 
 
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? 
 
I am going to walk you through how you would reconcile Allergies. Then, I am going to have 
you reconcile the Allergies, Medications, and Problems on your own. Just so we are on the 
same page, for some of these activities I am going to ask you to do things that you would not 
do if you were using your clinical judgment, so we are going to use the task data sheet to 
decide how to reconcile each item. 
 
<point to the task data sheet> 
 
We will work with the same patient.   
 
Tap on the Allergies in the left side to show the medication allergies. 
As you orient yourself to the screen,  
<moderator provided guided instruction to the reconciliation feature> 
 
Do you have any questions about what you have seen with reconciliation so far? 
 
I am going to have you reconcile the rest of the Medication Allergies. Do you have any 
questions about what I am asking you to do? Remember to tell us when you are done.  
 
 
Start Time:_______________________________ 
 
Task A: Access medication allergies for reconciliation (for reporting purposes). Can you tell 
me which items are currently in your EHR? Which items are in the external EHR? I would like 
you to use the task data sheet and reconcile the medication allergies based on the information 
provided.  
 
Correct Patient Y  /  N   
 
Clicks / Steps: ____________________________ 
 
Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD )    
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Task B: OK, I am going to ask you to accept all the allergies into your EHR and complete 
the reconciliation process. 

 
Clicks / Steps: ____________________________ 
 
Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD )    
 

Task C: Let’s say you have what you want from the external sources.  How do you confirm 
that your Allergies are reconciled? (What information tells you that?) 

 
Clicks / Steps: ____________________________ 
 
Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD )   
 
Stop Time: _______________________________ 
 
 
Scenario 5.2—Reconcile Medications 
 
Start Time: ____________________________ 
 
Task D: Access medications view (for reporting purposes) 
 
Clicks / Steps: ____________________________ 
 
Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD )    
 
Task E: Go to the Medications Tab and tell me which medications listed here are from an 
outside source. 
 
Clicks / Steps: ____________________________ 
 
Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD ) 

 

Task F: Use the patient fact sheet to bring some of the meds into the EHRx and indicate you 
do not want this other med in your EHR. 
 
Clicks / Steps: ____________________________ 
 
Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD )    
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Task G:  Let’s say you have what you want from the external sources. How do you confirm 
that your Medications are Reconciled? 
 
Clicks / Steps: ____________________________ 
 
Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD )    
 
Stop Time:_______________________________ 
 

 
Scenario 5.3—Reconcile Problems 
 
Start Time: ____________________________ 
 
Task H:  Access Problem List view (for reporting purposes) 
 
Clicks / Steps: ____________________________ 
 
Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD )    
 
Task I: OK, which problems listed here are from an outside source?   
 
Clicks / Steps: ____________________________ 
 
Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD )    
 
Task J: OK, in this case what I would like you to do is bring all the problems 
except for Diabetes into the EHR. 
 
Clicks / Steps: ____________________________ 
 
Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD )    
 
Task K: Let’s say you have what you want from the external sources.  How do 
you confirm that your Problems are Reconciled? 
 
Clicks / Steps: ____________________________ 
 
Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD )    
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Task L: You want to create a Continuity of Care Document that you can 
electronically send to other healthcare professionals with the patients most up-
to-date clinical information. Show me how you will create this. 
 
Clicks / Steps: ____________________________ 
 
Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD )    
 
Task M: Show me how you can view the Continuity of Care Document that you 
created. 
 
Clicks / Steps: ____________________________ 
 
Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD )    
 
Stop Time:_______________________________ 
 
 
<<Go to Scenario Rating 5 >> 
 
Please go to the Scenario Questionnaire  
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Scenario 6- Implantable Devices 
 
Scenario 6.1—Access and update current implant 
 
Patient comes in due to seasonal allergies.  Her record needs to be updated to document 
activity with implanted devices. 
 
The patient says her Bone Pin implant was removed 6 months ago.  Use this information on 
the Patient Fact Sheet to document that the Bone Pin was removed. 
 

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.   
 

 
Start Time:_______________________________ 

 
Task A: Change the status of Bone Pin  

 
Correct Patient Y  /  N    
 
Clicks / Steps: ____________________________ 
 
Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD )    

 
Stop Time:_______________________________ 

 
 
Scenario 6.2—Add Implant  
 
Start Time: ____________________________ 
 
Task B:  Add Bone Screw (Orthopeadics; Knee; Left side) 
  
Clicks / Steps: ____________________________ 
 
Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD )    
 
 
Stop Time:_______________________________  
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Scenario 6.3  
 
Start Time: ________________________ 
 
Task C1:  OK, I have some follow up questions for you. Please select the Bone Pin 
implant that was in the chart originally. 
  
Clicks / Steps: ____________________________ 
 
Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD ) 
 
Task C2:  What is the expiration date of the device? 
  
Clicks / Steps: ____________________________ 
 
Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD ) 
 
Task C3:  Is this device a Human Tissue-Based Product? 
  
Clicks / Steps: ____________________________ 
 
Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD ) 
 
Task C4:  Where would you find the description of this device? 
  
Clicks / Steps: ____________________________ 
 
Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD ) 
 
Task C5:  What is the model number of the device in Patient’s knee? 
  
Clicks / Steps: ____________________________ 
 
Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD ) 
 
Task C6:  OK, go ahead and close the device. I have a couple more questions for you.  
  
Clicks / Steps: ____________________________ 
 
Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD  
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Task D:  How many Active Implanted Devices does Patient currently have in his record? 
  
Clicks / Steps: ____________________________ 
 
Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD ) 
 
Task E: How many total Implanted Devices are recorded for the Patient, including all 
devices (Implanted, Removed, Entered in Error), not just active ones?   
 
Clicks / Steps: ____________________________ 
 
Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD ) 
 
Task F:  Which device was entered in error?   
  
Clicks / Steps: ____________________________ 
 
Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD ) 
 
Stop Time:_______________________________ 
 
 
<<Go to Scenario Rating 6 >> 
 
Please go to the Scenario Questionnaire  
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Scenario 7 – CDS Problem List, CDS Combination, CDS Labs  
 
We are going to stay on the same patient (Taylor). 
 
I’d like you to add some medications to her medication list. These are meds that 
someone else is managing, but you want to document them in your EHR. 
 
Do you have any questions about what I am asking you to do? 

Remember to tell us when you are done.  
 
Start Time:_______________________________ 
 
Task A: Record Digoxin 275mcg  
 
Clicks / Steps: ____________________________ 
 
Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD )    
 

 
Task B:  Record Warfarin 5mg  
  
Clicks / Steps: ____________________________ 
 
Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD ) 
 
Task C:  Record Metformin 500mg  
  
Clicks / Steps: ____________________________ 
 
Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD ) 
 
Stop Time:_______________________________ 
 
 
<<Go to Scenario Rating 7 >> 
 
Please go to the Scenario Questionnaire  
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Scenario 8—Vital Signs CDS 
 
We are going to stay on the same patient (Taylor). 
 
You are seeing Patient <first name> Norman for hypertension and NIDDM (Non-Insulin 
Dependent Diabetes Mellitus). Your MA did not document vitals in this Patient’s chart. 
Please add vitals for this patient. 
 
Do you have any questions about what I am asking you to do? 

Remember to tell us when you are done.  
 
Start Time:_______________________________ 
 
Task A:  Review and Act on CDS Vitals – BP Weight Loss Careplan 
 
Correct Patient Y  /  N   
 
Clicks / Steps: ____________________________ 
 
Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD )    

 
 
Stop Time:_______________________________ 
 
 
<<Go to Scenario Rating 8>> 
 
Please go to the Scenario Questionnaire  
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Scenario 14 – Demographics  
 
Scenario 14.1 – Update Part 1 
 

Task A1:  Using the system, document the demographics found on your Patient Data Sheet. 
Do you have any questions about what I am asking you to do? Remember to tell us when 
you are done.   

 
Start Time:_______________________________ 
 

Task A: Navigate to where you’d go to start this task. 
  

Correct Patient Y  /  N    
 
Clicks / Steps: ____________________________ 
 
Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD )    
 
Task B1:  Date of Birth: 10/4/1998 
  
Clicks / Steps: ____________________________ 
 
Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD ) 
 
Task B2: Sex: Male 
  
Clicks / Steps: ____________________________ 
 
Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD ) 
 
Task B3:  Identifies as: Male 
  
Clicks / Steps: ____________________________ 
 
Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD ) 
 
Task B4:  Language: English 
  
Clicks / Steps: ____________________________ 
 
Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD ) 
 
Task B5: Sexual Orientation: Bisexual 
  
Clicks / Steps: ____________________________ 
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Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD ) 
 
Task B6:  Race: Black or African American, African American 
  
Clicks / Steps: ____________________________ 
 
Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD ) 
 
Task B7:  Ethnicity: Non-Hispanic 
  
Clicks / Steps: ____________________________ 
 
Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD ) 
 
Stop Time:_______________________________ 
 
 
Scenario 14.2 – Update Part 2 
 
You are then informed your patient gave you wrong information. You must now update 
the following information found on your Patient data sheet.  
 
Do you have any questions about what I am asking you to do? 
Remember to tell us when you are done.   
 
Start Time:_______________________________ 
 
Task A2:  Navigate to where you’d go to start this task. 
 
Correct Patient Y  /  N    
 
Clicks / Steps: ____________________________ 
 
Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD )  
 
Task C1:  Date of Birth: 10/4/1999 
  
Clicks / Steps: ____________________________ 
 
Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD ) 
 

 
Task C2:  Sex: Female 
Clicks / Steps: ____________________________ 
 
Pass  /  Fail 
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Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD ) 
 
Task C3:  Sexual Orientation: Patient Refused 
  
Clicks / Steps: ____________________________ 
 
Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD ) 
 
Task C4:  Identifies as: Female 
  
Clicks / Steps: ____________________________ 
 
Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD ) 
 
Task C5:  Language: Spanish 
  
Clicks / Steps: ____________________________ 
 
Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD ) 
 
Task C6:  Race: Other Race 
  
Clicks / Steps: ____________________________ 
 
Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD ) 
 
Task C7:  Ethnicity: Argentinian and Spaniard 
  
Clicks / Steps: ____________________________ 
 
Pass  /  Fail 
Use Error (UE)    /   Close Call (CC)    /     Operational Difficulties (OD ) 
 
Stop Time:_______________________________ 
 
<<Go to Scenario Rating 14>> 
 
Please go to the Scenario Questionnaire 
 
DEBRIEF 
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<<Administer the SUS>> 
 
I have one more activity for you today.  
 
I’d like you to complete this survey about your impressions of this product. 
Please read each statement below to yourself and indicate how strongly you 
agree or disagree with the statement. You have to pay attention because 
sometimes I agree means something positive and sometimes I agree means 
something needs improvement.  Do you have any questions about what I am 
asking you to do? 
 
<link to online survey> 
 
Any additional feedback to the team? Let’s call it a day. Your feedback will go 
with other participants we are seeing this week. One report will go to the 
Allscripts team and one report will be submitted as part of Allscripts’ Meaningful 
Use Certification.   
 
Thanks for participating today. 
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  Moderator’s Guide Specific to Configuration Test 
 
Administrator ____________________  
 
Data Logger ____________________ 
 
Date _____________________________  
 
Participant # ____________________ 
 
Location  ____________________ 
 
Orientation (5 minutes) 
 
Hello.  Welcome, my name is _____________, and I am going to facilitate the 
session today.   
 
Thank you for participating in this study. Our session today will last 30 minutes. 
During that time, you will be performing simulated activities related to 
configuring the Avenel application in order to evaluate the extent to which the 
configuration is effective or not effective and efficient or not efficient in terms of 
Meaningful Use certification criteria.  
 
Allscripts considers this research. So, the first thing I would like to do is to 
show you this consent form to participate.   
 
<<show consent form – Slide 2 – provide highlights of form >>  
 
As you scan the consent form, I will hit 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.  
• The screens you will see today are new and Allscripts considers them 

confidential.   
• 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.  

 
Do you have any questions or concerns?  I am going to start the recording now. 
<<start recording  - shows welcome PPT Slide 2>>  
 
OK, so I will have it on the record that you provided consent to be in this 
session, is that correct? 
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This is what you agreed to on the consent form – I show it here so research 
team members that might go back and view this recording are under the same 
expectations. 
 

Because this is for Meaningful Use, there are some background questions 
we need to ask.  If any make you feel uncomfortable, just let me know. 
 
<collect background information> 

 
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. This is a great chance for you to give the 
team feedback about the application, so please be honest and critical with your 
feedback.  
 
I will ask you to complete activities using this system and answer some 
questions. I am interested in how easy (or how difficult) this system is to use 
and how it could be improved. Some activities might seem simple to you. 
Remember that we are not testing you, but 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. You do not 
need to do more than we ask you to do. When you are doing these activities, I 
am not going to interact or talk to you. I will be taking notes. 
 
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."    
 
Do you have any questions or concerns before we begin? 
 
After each task, you will rate how easy or difficult it was to perform.  The 
ratings will be from 1 being very difficult to use to 5 being very easy to use. 
 
Do you have any questions before we get started? 
 
To return to the application, click on this icon. 
 
I want to be sure you have a full screen to see the application. If the WebEx 
panel is showing on the right side of your screen, you are not full screen. Look 
just above where the application is showing. You should see the icon to go full 



 
 

Solution Design Document  Page 151 of 165 

screen. It is two arrows pointing outward. Mouse over that icon and confirm it 
says full screen. If so, click it to go to full screen. 
 
 
<<moderator passes control to participant>> 
Ok, I will pass you control of the mouse and keyboard. You can left click in that 
pop up to take control. 
Will you move your mouse to the top left of your screen, so I can see where the 
mouse is. Now move your mouse to the bottom left of your screen. 
 

 
Scenario 15 – Configuration – For IT Configuration Participants ONLY 
 
 
Turn CDS and the InfoButton to On for doctors. 
 
Do you have any questions about what I am asking you to do? 
Go ahead and get started. Remember to tell us when you are done. 
 
Start Time:_______________________________ 
 
Task A: Turn CDS and the InfoButton to On for Doctors 
 
Clicks / Steps: ____________________________ 
 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
Pass/Fail 
 
Task B: Turn CDS and the InfoButton to On for Nurses 
 
Clicks / Steps: ____________________________ 
 
Use Error (UE) / Close Call (CC) / Operational Difficulties (OD) 
Pass/Fail 

 
Stop Time:_______________________________ 
 
 
Please go to the Task Questionnaire – please rate the tasks based on how you 
feel right now performing the task – don’t rate it for how you think others would 
feel or how you would feel if you had more training on the task. 

 
 
Let’s go back to the Organization screen:  
 
What roles fit into the category <category name>? Repeat for each 
category. 
 
Can you help me understand..?  IF NEEDED  
 



 
 

Solution Design Document  Page 152 of 165 

How do you confirm the changes you’ve made are working as intended 
e.g., how do you confirm that prescribers and nurses are presented/not 
presented with the CDS based on the change you made in the settings?
  
 
If the participant describes testing in an environment – determine the 
process, e.g., in a test environment, in the live environment, one followed 
by the other?  
 
 
Administer CO SUS (bookmark) 
 
Do you refer to the training document during this session? Yes/No  
 
Did you have a role in designing or developing the screens we just 
reviewed? Yes/No  
 
Your feedback will go with other people we are seeing this week. One 
report will go to the Allscripts team and one report will be submitted as 
part of Allscripts’ Meaningful Use Certification.   
 
Thanks for participating today. 
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16.4 Task Data Sheets  

  Clinical Test 
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16.5 Appendix 5: System Usability Scale Questionnaire 

In 1996, Brooke published a “low-cost usability scale that can be used for 
global assessments of systems usability” known as the System Usability Scale, 
or SUS. 
  
Lewis and Sauro (2009) and others have elaborated on the SUS over the years. 
Computation of the SUS score can be found in Brooke’s paper at: 
http://www.usabilitynet.org/trump/documents/Suschapt.doc or in Tullis and Albert 
(2008). 
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1 2 3 4 5 

1. I think that I would like to use this system 
frequently 

     

2. I found the system unnecessarily complex      

3. I thought the system was easy to use      

4. I think that I would need the support of a 
technical person to be able to use this system 

     

5. I found the various functions in this system were 
well integrated 

     

6. I thought there was too much inconsistency in 
this system 

     

7. I would imagine that most people would learn to 
use this system very quickly 

     

8. I found the system very cumbersome to use      

9. I felt very confident using the system      
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10. I needed to learn a lot of things before I could 
get going with this system 
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16.6 Appendix 6: Incentive Receipt and 
Acknowledgment Form 

 
Participant Payment Receipt Form 
 
 
INVOICE DATE:     (today’s date) 
 

TO: User-View, Inc. 
 1109 Holland Ridge Drive 
 Raleigh, NC 27603 
 
FROM:   
(Participant) (Full legal name as it appears on your federal tax return) 
 
ADDRESS:   
 (Please print clearly) 
   
  
   
 
PHONE:     
 
EMAIL:      
 
 
REFERRAL – Did someone refer you to participate in this study? If yes, please 
provide that person’s name, so we can thank them.     
 
REFERENCE: 
 
TOTAL AMOUNT PAID:  
 
Participant Signature:   
 
 
Note: We will need your Social Security Number if you earn $600 or more in 
one year. 
 

 
 
 
 


