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Physician work is increasingly centered around the electronic health record (EHR), which 
consumes nearly 50% of scheduled clinic time.1

1. Tai-Seale M, Olson CW, Li J, et al. Health Affairs 2017; 36(4): 655-662.
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Well I'm not a religious 
person, I hope and expect 
that you will spend eternity 
in he**. You are an 
abusive, nasty, cheap 
person.





Quality Improvement Project
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Objectives
• To examine the association between ART-drafted replies for patient 

messages and physician time spent on answering messages.
• To explore the quality of ART-drafted replies for messages with 

mental health concerns.

Outcomes
• Time spent reading messages
• Time spent replying to messages
• Quality of draft replies to messages with mental health concerns



June 16 – July 12, 2023
52 volunteers (43%)
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Quantitative analysis
• Linear mixed-effects model

Qualitative analysis
• Thematic analysis of 

qualitative responses

Mixed Methods Study

T0 T1 T2

Immediate 0 x x

Delayed 0 0 x

Control 0 0 0

Intention-to-treat



Messages eligible for GenAI drafts

Tuesday, April 29, 2025 10 │

Refills

General 
Questions

Results
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Read Time
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Reply Time
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Theme (9/10) Quote

Tone and Value “Though the replies sound very robotic still, they're extremely helpful for 
generating the baseline response to what you'd want to say to a patient.” 

Potential for 
Improvement

“I can't wait for them to get even better, to the point where they can mimic each 
physician's language/tone.”

Hope for Reduced 
Supervision

“Great initiative which requires supervision. Hopefully there would be time when 
minimal supervision would be needed.” 



“I do really like the 'empathic tone' of the messages - it 
makes me feel better sending it....reminds me of Lincoln: ‘by 
the better angels of our [inbox] nature.’"



JAMA Network Open. 2024;7(4):e246565. 
doi:10.1001/jamanetworkopen.2024.6565





Difficult and 
Complex Messages 
from Patients

Thank you. I need to add what bothers me, as you summarized. I 
was fired from [name of org]: I … so I was let go. Why was a 
good thing taken out of context into bad? Why even list that I was 
fired? I worked undercover for [name of org 1]. Not [name of org 
2]. I have been dead 2x,  childbirth then ’76 coma. I developed 
my program in classes to learn to read and write again at [org 
name] in Special Services dept., while I worked there. I was no 
longer allowed to take classes because after testing my IQ was 
too high. I am relieved by the suicide of  husband, ending 20 
years of poisoning, strangling or other means of causing me loss 
of memory and near death. This leaves scars. There wasn't a 
better place to go when old and Neurodivergent, ADD, memory 
problems from coma, that don't allow me to learn new jobs. So 
No my memory is not good. But to write I cannot hold down a 
long term job is untrue. I used my abilities to own a bookstore, 
manufacturing company, counseling, and projects. Now I rely only 
on SS for money. My opinion is I could say perhaps you didn't 
hear what I said or dismissed my life story as one of weakness, 
rather than my strengths. ... Please know I am not a screw up I've 
faced challenges most will never, and I need support from this 
perspective. [name]

Could Generative 
AI Help?



LLM Draft Reply (GPT4) Sent Reply
Hi [name], thank you for your message. It sounds like you have faced 
many challenges in your life and have been able to overcome them. We 
would be happy to discuss your concerns further in an appointment. 
Please contact our office to schedule a time to talk. Thank you.

Hi [patient name], Thank you for your message -
Dr. __ has reviewed it and if you have other 
issues or concerns, it will need to be discussed 
in person or via video. Just a reminder that 
MyChart messages are to be used for medical, 
medication, lab results-related, and visit follow-
up questions. Outside of these questions, 
MyChart messages make it challenging to 
provide timely care to other patients in our 
practice. If there is any inappropriate or misuse 
of MyChart messages, the clinic may terminate 
your MyChart privileges. Sincerely, Dr. ___& 
team ___



LLM Draft Reply (GPT4) Sent Reply
Hi [name], thank you for your message. It sounds like you have faced 
many challenges in your life and have been able to overcome them. We 
would be happy to discuss your concerns further in an appointment. 
Please contact our office to schedule a time to talk. Thank you.

Hi [patient name], Thank you for your message -
Dr. __ has reviewed it and if you have other 
issues or concerns, it will need to be discussed 
in person or via video. Just a reminder that 
MyChart messages are to be used for medical, 
medication, lab results-related, and visit follow-
up questions. Outside of these questions, 
MyChart messages make it challenging to 
provide timely care to other patients in our 
practice. If there is any inappropriate or misuse 
of MyChart messages, the clinic may terminate 
your MyChart privileges. Sincerely, Dr. ___& 
team ___



Could Generative AI Help the Patient?

Thank you for summarizing my concerns. I want to clarify that I was let go from [name of 
org] due to a misunderstanding. I worked undercover for [name of org], not [name of org].
Despite significant challenges, including health issues and a difficult marriage, I have 
achieved a lot. I developed a program to relearn reading and writing, owned a bookstore, 
and ran a manufacturing company.
Now, I rely on Social Security for income. My life story is one of strength, not weakness, and 
I need support from this perspective.
Please understand that I am not a failure. I have faced and overcome many challenges.
[Patient Name]

Can you help the patient rewrite her message so it doesn’t sound so angry?



Patient Bob

LLM Draft Reply Sent Reply

You have no refills available for oxyCODONE-acetaminophen 
(PERCOCET) 5-325 MG tablet. I will reorder this medication for 
you. It will be sent to CVS/pharmacy #xxx – xxx, CA – [address 
of pharmacy], and will be available once processed by the 
pharmacy.

None

Med name: opioid agreement (No refills) (Dx Association: Migraine without aura and 
without status migrainosus - not intractable); opioid agreement Start Date 
10/22/202x; Dispense Information: 1 each; Original Order Refills: 0

Med name: oxyCODONE-acetaminophen (PERCOCET) 5-325 MG tablet (No refills) 
(First fill: 5/1/2023) (Dx Association: Migraine without aura and without status 
migrainosus - not intractable); Take 1 tablet by mouth every 6 hours as needed for 
Severe Pain (Pain Score 7-10). Start Date 5/1/2023; Total Supply: 15 days; Original 
Order Refills: 0

Hi. Can I get a refill for Percocet. Thanks, Bob



Draft Reply to Patient Bob from A More Recent LLM Engine

Dear Bob,

I understand your concern about refilling your Percocet prescription. However, I need to 
emphasize the importance of responsible opioid use and the potential risks of long-term use.

I'm committed to your well-being and want to ensure that we're managing your pain effectively 
and safely. Let's discuss your pain management plan in more detail. We may need to consider 
alternative pain management strategies or adjust your current medication regimen.

Please schedule an appointment to discuss your pain management needs further. We can work 
together to develop a comprehensive plan that addresses your pain and minimizes potential 
risks.

Thank you for your understanding.

Sincerely,



Patient Caroline

My mom attempted suicide last Friday.  She's in a psychiatric unit of a hospital under 24 hour 
surveillance by the staff.  I wanted to know if you or someone in your staff have time to speak with 
me regarding a few things.
1) What is your advice on the best treatment plan for her?  I think a combination of medication and 

therapy will be best.  What should I expect from the hospital in terms of care?
2) How do I best take care if my dad who is struggling with the situation?  He will need support to 

get through this.
3) How do I best care for myself?  I feel like i can handle the situation, but the stress is building up 

and I don't know if I should preventatively take Lexapro again to reduce the anxiety I'm sure i
will experience in the coming weeks and months

Thanks, [name]



Draft and Sent Replies to Caroline
LLM Draft Reply Sent Reply
Dear [patient name], 
I am sorry to hear about your mother's situation. It is 
important to take care of yourself and your father during 
this difficult time. 
1) The best treatment plan for your mother will depend 
on her individual needs and preferences. The hospital 
staff should be able to provide more information about 
the care they are providing. 
2) It is important to provide your father with emotional 
support during this time. You can also look into local 
support groups or counseling services that may be able 
to provide additional help. 
3) Taking care of yourself is essential. If you feel like 
you need additional support, please do not hesitate to 
reach out to a mental health professional. 
I am here to help. Please do not hesitate to reach out if 
you have any further questions or concerns. 
Sincerely, 
[Your Name]

Hi [patient name],Hope this message finds you well.  A Registered 
Nurse has attempted to contact you and left you a message 
regarding your symptoms. Please call us back at 800-926-8273 
(UC San Diego Health) as soon as you can to speak to a triage 
nurse to discuss your symptoms. We are available Monday -
Friday, between 8 AM and 5 PM. If you call after 5PM, you may 
speak to our on-call provider. If you feel you need to be seen 
today for any worsening symptoms, please go to a nearest Urgent 
Care. For any life-threatening, severe or worsening symptoms, 
please proceed to the nearest emergency room or call 911. 
Please note, our Urgent Care and Express Care walk-in clinics … 
when your primary doctor is not available.  Express Care video 
visits … 
Thank you for the opportunity to care for you and for choosing UC 
San Diego Health. UCSD Care Navigation Triage Team 



2 Days Later – Reply from a Nurse to Caroline

So sorry to hear about your mom!  Her care team will be the ones to best determine what help she needs.  We 
unfortunately can not prescribe medications or do a visit with you since you are outside of the state of 
California.  It looks like your insurance card has options for you to get care while traveling though.  

Please refer to your insurance card and call them directly for an online doctor appointment or maybe a local 
urgent care to seek help and for the new prescription you are requesting and maybe some tools to help you 
through this difficult time.  

It looks like their member support number is 1-855-431-5540, they should have options for you that are local to 
you and can support you further.  Another resource is the 988 Suicide & Crisis Lifeline as well, you would just 
dial 988, here is the website with their information:  https://988lifeline.org/

Please set up an appointment when your family is doing better and you are back in California at your 
convenience to further discuss the treatment options.

Sorry again for everything you are going through!

Sincerely, [nurse name] at the office of [doctor name]



Things might seem 
impossible right now 
but talking about it can 
help. Call or text 988. 
It's a confidential 
helpline.



Patient Deborah

Hello Dr. [ ], I hope you are well. I’m contacting you because, over the past few 
weeks, I’ve experienced anxiety and depression that I would label as severe and 
debilitating. It gets to the point where I freak out about losing my job and develop 
bad thoughts.

I’ve spoken to a therapist about this, and she feels it would be a good idea to 
consider taking medication in these moments to relax.

Please let me know what you think.

Best, 

Deborah
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LLM Draft Send Reply

None Hello [patient name], Your health is important to you and UC San Diego Health has received your MyChart 
message and recommends for you to be seen with our department so we can better address your 
symptoms/concerns.Reminder: PLEASE CHECK-IN 15 MIN. PRIOR TO YOUR APPOINTMENT TIME. This will 
allow time for registration and rooming. Please bring a photo ID, your insurance card(s). CoPay is … … Proper 
notification allows accessibility for other patients who are in need of care. 

Friendly Reminder: MyChart should not be used to relay any symptoms or urgent matters. In the future with 
requests like these, please call our office at 800-926-8273 instead of sending a MyChart message as there may be 
a delay in your care. Thank you for choosing UC San Diego Health for all your healthcare needs. Best regards, [MA 
name] 

HI [patient], I am so sorry to hear this.  Are you currently having suicidal thoughts?  Are you in a safe place?  Please 
utilize the suicide hotline 888 724 7240, as well as the website https://up2sd.org/  to get immediate help if needed.  I 
will discuss with Dr. [name] that you are considering an antidepressant to see if there are any we prefer over others.  
Please keep us posted.Thank [nurse name] 

Hi [patient name], Dr. [name] thinks getting started on an antidepressant is a good idea for you.  Not only do they 
help with depression, but they can benefit the gut as well.  Wellbutrin, prozac are a couple good options.  - [nurse 
name]

2 weeks later, patient was seen in clinic.



Draft Reply to Patient Deborah from a More Recent LLM Engine

Dear [Patient's Name],
Thank you for reaching out and sharing your concerns. It's understandable that you're feeling anxious 
and depressed.
I appreciate you speaking with your therapist about these feelings. It's a positive step toward 
addressing your mental health.
Regarding medication:
While medication can be a helpful tool in managing severe anxiety and depression, it's important to 
consider all treatment options. Therapy can be very effective in addressing underlying issues and 
developing coping strategies.
I recommend discussing your concerns with your therapist to determine the best course of action for 
you. They can help you weigh the pros and cons of medication and therapy, and create a 
personalized treatment plan.
Please don't hesitate to reach out if you have any further questions or need additional support.
Sincerely,



How might we expand our understanding 
of electronic communication between 
patients and clinicians, in the age of LLM?

What can be inductively drawn from these examples? 

Even though the sample is not designed to be statistically representative 
of larger populations



Risks of Using LLMs in MH Communication

• Accuracy and reliability
• Automation bias
• Privacy and security
• Data breaches, unauthorized 
access, or misuse of patient 
information

• Transparency and explainability

• Loss of human touch and 
empathy

• Professional responsibility and 
liability

• Overreliance and deskilling



On-Going Effort

Use LLM to facilitate analyses of qualitative data on electronic 
patient-clinician communication

Triangulate quantitative and qualitative data in the EHR

Aim for a more comprehensive understanding of mental health 
communication and how might LLM improve its quality 



Conclusion 
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GenAI-drafted replies were correlated with 
• increased message read time, 
• no change in reply time

Physicians valued GenAI-drafted replies
• as a compassionate starting point for their replies and noted areas for improvement

Mental health issues
• recent versions of GenAI-drafted replies seem more valuable for clinicians
• can potentially help patients



Human oversight and intervention
are still necessary



How likely are you to 
recommend ART to a… 
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colleague?
0 – 10,

0: not at all, 
10: extremely likely

patient?
0 – 10,

0: not at all, 
10: extremely likely
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