
Supplementary Appendix A: An overview of the evidence underlying the CDS that was
presented to participants

E-Figure 1 An overview of the evidence underlying the
clinical decision support that was reviewed with interview
participants. Slides 1 (A), 2 (B), and 3 (C) from the presenta-
tion, with font sizes adjusted to fit page size. Risk levels (A)
refer to groupings of patients with similar predicted risk that
were used in the KIIDS-TBI tool’s derivation and validation.

“High acuity” disposition (C) refers to an intensive care unit
or other ward capable of performing?hourly neurological
checks, whereas “low acuity” refers to a unit not capable of
performing that frequency of neurological checks.
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Derivation Dataset: n¼839 patients, 25 hospitals, 73 with neurosurgery, prolonged intubation, or death from TBI.
B

External Validation: 1,630 patients, 6 hospitals, 119 with neurosurgery, prolonged intubation, or death from TBI
C
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�E-Figure 1C is reproduced with permission from Greenberg,
et al. Development and external validation of the KIIDS-TBI
tool for managing children with mild traumatic brain injury
and intracranial injuries. Acad Emerg Med 2021,
doi:10.1111/acem.14333.

E-Figure 2 A flowchart showing the iterative process
of developing and updating the electronic prototype tool.

As displayed in the figure, the initial prototype was based
on feedback received in focus group wireframe testing
conducted in past work. User testing then proceeded in
three phases, with the tool updated between each phase,
and the ordering of cases 1 and 3 reversed between phases 1
and 2.

Supplementary Appendix B: The interview testing guide and a summary of the codes
created from the semi-structured interviews

Interview Testing Guide

1. Interview goals
a. Test the usability of a clinical decision support tool for

children with mild TBI (GCS 13–15) and intracranial
injury

b. Identify ways that the tool could influence clinical
decision-making regarding an appropriate level-of-
care

c. Identify ways the tool could influence communication
among different services

d. Confidentiality
i. Recording the interview and transcribe the audio

ii. We will protect participant privacy
iii. Please keep the content of this session and the

information presented private

e. Expected time
f. Completion questionnaire

2. Introduce the CDS tool and how it works
a. Evidence-based foundation
b. Walk through the protocol

i. Review clinical history and imaging
ii. State your preferred level-of-care
iii. Submit appropriate information in tool

Applied Clinical Informatics © 2022. Thieme. All rights reserved.

Usability and Acceptability of CDS Based on the KIIDS-TBI Tool Greenberg et al.



iv. Please state your recommended level of care based
on the information available, prior to hitting submit

v. Review the output

3. Thinking back on the display of the clinical decision
support tool, what do you think about the tool’s layout?
a. Would you recommend any changes to the way the

information is displayed?
b. Would you recommend any changes to the features in

the tool?
c. Address points of ?confusion/?uncertainty

4. Thinking about your routine practice, to what extent do
you think you have the information and knowledge to
complete this tool?

5. Thinking back on the test cases you just completed, to
what extent would using this tool change the way you
think about level-of-care decisions?
a. What was your initial impression upon seeing the tool’s

recommendation?
b. Would the tool change your level of confidence in your

decision?
c. If the results differed, would you consider relyingon the

tool’s recommendations?

6. Workflow
a. Are there any problems with your workflow, as it exists

now?
b. More specific follow-up questions

i. EM:
7. To what extent do you believe it useful for you to

have a good idea of what your patient’s level-of-
care will be?

8. Howconfident are you currently inyour decision-
making?

9. What sort of communication do you typically
have with families after an intracranial injury
has been diagnosed?

1-
0.

When talking with families, do you wish that you
had more information to provide?

1-
1.

How would you describe the current quality of
your communication with neurosurgery about
these patients?

ii. Neurosurgery
1. How would you describe the quality of your

communication with emergency department
providers related to the management of these
patients?

2. To what extent does the emergency department
team provide you with information that helps
you care for these patients?

1. After considering different approaches to incorporating
this tool into clinical workflow, we thought one option
could be having the tool initially completed by the ER
provider, whowould then share the tool’s output with the
neurosurgery team while placing a consult.
a. To what extent do you think this approach could

improve communication? Workflow?
b. Are there any new problems this approach could

create?
c. Do you have alternative recommendations for incorpo-

rating this tool into clinical workflow?

2. Compensation

A Full List of the Codes Created from the Semi-
Structured Interviews

• An EHR pop-up would facilitate CDS use
• CDS tool could increase confidence in decision-making
• CDS tool easy to use
• CDS tool enhance communication between specialties
• CDS tool enhance communication with family
• CDS tool is useful for facilitating level-of-care decisions
• CDS tool may be useful for influencing community hospi-

tal transfer decisions
• CDS tool may speed up routine workflow
• CDS tool recommendations could change existing practice

patterns
• CDS tool would be particularly useful to trainees andmid-

level providers
• CDS use by ER physicians depends on rapid availability of

radiology reads
• EDphysician can effectively use the tool andwould benefit

from its guidance
• Level-of-care decisions may be impacted by factors not

included in the CDS tool
• Medicolegal considerations related to using the CDS tool
• Need to understand the underlying evidence
• Neurosurgery needs to retain decision-making autonomy

to avoid conflicts over disposition decisions
• The CDS tool can have particular value in private hospital

settings
• The CDS tool can help address inconsistencies and support

standardization
• The CDS tool might change neurosurgery consultation

practices
• Unintended effects of the tool on care
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Supplementary Appendix C: A table describing the codes used to define usability problems

E-Table 1 Codes used to define usability problems identified during the content analysis. Codes and definitions were adopted from
Kushniruk and Boryckia

Code Definition

Navigation When the video indicated that the user had problems moving through the user interface

Consistency When the video indicated the user had problems due to a lack of consistency in the user
interface

Understanding Instructions When the video of the user testing performance of interview indicated the user did not
understand the CDS instructions

Layout When the video indicated there were problems with the layout of the screens or
information on those screens

Slip When the video indicated the user made a mistake but corrected the mistake

Mistake When the video indicated the user made a mistake that was not corrected

aKushniruk AW, Borycki EM. Development of a video coding scheme for analyzing the usability and usefulness of health information systems. Stud
Health Technol Inform. 2015;218:68–73.
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