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Background: Patients message ambulatory clinics and 
providers

Patient send 
messages to care 

team

Hundreds of 
messages are received 

in a clinic 'pool'

Messages are addressed by different roles in the clinic with different expertise

Medical Office 
Coordinator

=
Non-medical 

questions

Nurse
=

Routine medical 
questions

Prescriber
=

Complex medical 
questions
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Problem: Messages are reviewed by multiple people 
before they reach the person that can address it

Nurse

Burden reading messages 
they cannot address

Prescriber

Delays from re-routing 
messages 

Medical Office 
Coordinator
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Solution: Artificial intelligence (AI) automates  patient 
message triage

Natural Language 
Processing analyzes 
incoming message 

text

Category is assigned to 
message

o Clinical
o Clinical (probable)
o Administrative (probable)
o Administrative

Clinic roles 
assigned to review 

messages in a 
specific category

Subject: Check-up
Can I schedule an 
appointment with Dr 
A?

Category Assigned: 
Administrative

Natural Language 
Processing of 

message 

Example

Medical Office Coordinator 
addresses message with 
"Administrative" category
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Objectives

Objective #1: Does the patient message categorization tool 
accurately categorize incoming patient messages?

Objective #2: Is the patient message categorization tool…
1) Usable – Easy to learn, understand, navigate, and use
2) Useful – Meet user needs and improves performance and 

productivity
3) Trustworthy – Perceived to be reliably accurate
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Usability Analysis

1. Understand users and their current work
2. Perform expert evaluation using design heuristics
3. Aggregate design flaws and assign severity score
4. Continuously improve design

User Control and Freedom

Users cannot recategorize 
messages, causing 

workarounds to get messages to 
the right responder

Visibility of System Status

The original message category 
persists. As conversation 

evolves, the category is less 
useful and noisy
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What we Learned

Technically 
functional 

and accurate 
AI Tool

≠
Used and 
trusted AI 
tool that 
fits user 
needs

Incorporate Human Factors Engineering Early
to proactively design AI tools that fit the user needs 

and yield successful AI tool designs
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What is Human Factors 
Engineering?
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Fit the Design to the Person, Not the Person to the Design

Understand: 
Interactions among 

people and other 
elements of a system

Design and 
Evaluate:

 Tools, systems, 
tasks, jobs, and 

environment

Develop and Apply: 
Theory, principles, 

data and methods of 
ergonomics

Improve: 
Human Wellbeing (less errors, fatigue, stress and injuries) 

System Performance (faster, more effective, and more efficient)
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What does 'Fit' mean?

Micro-Level
Phone, health record, device 

Macro-Level
Device used in the context like home, 

hospital, school, etc. 
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Application of Human Factors Methods
for a Mental Health App Evaluation

Case Study:
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My Friendly Mind App
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Study Hypotheses Informed by the Technology 
Acceptance Model (TAM)

Article: Assessing user acceptance of a mental health app & its impact on depression and attention deficit hyperactivity 
disorder related knowledge A mixed method experimental study.pdf

https://livejohnshopkins-my.sharepoint.com/:b:/r/personal/yshahsa1_jh_edu/Documents/PostDoc/Presentations/Flourish-a-thon/Assessing%20user%20acceptance%20of%20a%20mental%20health%20app%20%26%20its%20impact%20on%20depression%20and%20attention%20deficit%20hyperactivity%20disorder%20related%20knowledge%20A%20mixed%20method%20experimental%20study.pdf?csf=1&web=1&e=XJuVuO
https://livejohnshopkins-my.sharepoint.com/:b:/r/personal/yshahsa1_jh_edu/Documents/PostDoc/Presentations/Flourish-a-thon/Assessing%20user%20acceptance%20of%20a%20mental%20health%20app%20%26%20its%20impact%20on%20depression%20and%20attention%20deficit%20hyperactivity%20disorder%20related%20knowledge%20A%20mixed%20method%20experimental%20study.pdf?csf=1&web=1&e=XJuVuO
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Data Collection

Survey's links:

Knowledge:
Knowledge.docx  
MARS: 
MARS.docx
SUS: 
SUS.docx
Health-ITUES:
Health-ITUES.docx
Trust: 
Trust.docx

Phase 1: Phase 2: Phase 3:

https://livejohnshopkins-my.sharepoint.com/:w:/r/personal/yshahsa1_jh_edu/Documents/PostDoc/Presentations/Flourish-a-thon/Knowledge.docx?d=w3aa9efa5fbbb4ca78f0bede98705f92b&csf=1&web=1&e=8NQjGZ
https://livejohnshopkins-my.sharepoint.com/:w:/r/personal/yshahsa1_jh_edu/Documents/PostDoc/Presentations/Flourish-a-thon/MARS.docx?d=wdb571dd662944595a95aece19e24c8a1&csf=1&web=1&e=scfWHp
https://livejohnshopkins-my.sharepoint.com/:w:/r/personal/yshahsa1_jh_edu/Documents/PostDoc/Presentations/Flourish-a-thon/SUS.docx?d=wfb3c74b818184470b8d6794d95fd0cf5&csf=1&web=1&e=gcHRIJ
https://livejohnshopkins-my.sharepoint.com/:w:/r/personal/yshahsa1_jh_edu/Documents/PostDoc/Presentations/Flourish-a-thon/Health-ITUES.docx?d=w548485465ea84250a5b37e63f51b9d72&csf=1&web=1&e=h50drw
https://livejohnshopkins-my.sharepoint.com/:w:/r/personal/yshahsa1_jh_edu/Documents/PostDoc/Presentations/Flourish-a-thon/Health-ITUES.docx?d=w548485465ea84250a5b37e63f51b9d72&csf=1&web=1&e=h50drw
https://livejohnshopkins-my.sharepoint.com/:w:/r/personal/yshahsa1_jh_edu/Documents/PostDoc/Presentations/Flourish-a-thon/Health-ITUES.docx?d=w548485465ea84250a5b37e63f51b9d72&csf=1&web=1&e=h50drw
https://livejohnshopkins-my.sharepoint.com/:w:/r/personal/yshahsa1_jh_edu/Documents/PostDoc/Presentations/Flourish-a-thon/Trust.docx?d=w3c79d7adbc9a41b0a3cb82eebbe8b03a&csf=1&web=1&e=C6iJ3k
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Baseline and Post-Intervention Knowledge 
Survey Findings
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Post Intervention Survey Findings
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Post Intervention Interview Findings
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Technology Acceptance Model (TAM) Finding

Framework Questions.png

https://livejohnshopkins-my.sharepoint.com/:i:/r/personal/yshahsa1_jh_edu/Documents/PostDoc/Presentations/Flourish-a-thon/Framework%20Questions.png?csf=1&web=1&e=7mMGUB
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Measuring Usability Using Physiological Factors

• Eye movements

• Pupil size

• Blink rate

• Heart rate

• Galvanic skin response

• Brain signals
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Human Factors Evaluation 
Questions to Consider
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Digital Tool Evaluation

Useful

• Who is the end user?
• What are each user’s 

needs?
• What problem does this 

tool address?
• How does it improve the 

following:
o Productivity
o Efficiency
o Performance
o Accuracy
o Wellbeing

Trustworthy

• Is the output 
reliably accurate?

• Does the tool explain the 
rational for the output?

• Is the output 
understandable?

• Is the information private 
and secure? How do users 
know?

Usable

• Is the tool easy to learn?
• Is the tool easy to use?
• Is the tool easy to 

understand?
• Is the tool use flexible?

o Can users 'go back'
o Do users have 

freedom to interact 
how they wish

• Does the tool prevent 
errors? Recover from 
errors?
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