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1. INTRODUCTION

ChatGPT-4 (Chat Generative Pre-trained Transformer 4) 2. Potential Applications in Space Medicine

is a sophisticated language model that has been created GPT-4 has exhibited a level of proficiency that is

by OpenAl is a notable advancement in the GPT series comparable to that of humans in various professional

and has attracted considerable interest from the field of
artificial intelligence [1, 2]. GPT-4 involves the utilization
of a vast multi-modal system that can effectively process
both textual and visual inputs, ultimately producing
textual outputs [3]. The model is founded on transformer
architecture, a deep learning framework that has
demonstrated remarkable efficacy in tasks related to
natural language processing [4].

and academic evaluations, indicating its potential to
facilitate various tasks such as writing operative notes
[5], text summarization [6], concept explanation and
triaging symptoms [7]. In space medicine, GPT-4 has the
potential to aid astronauts and medical practitioners
through the provision of instantaneous medical data,
responding to inquiries, and facilitating diagnostic and
therapeutic decision making [8]. The enhanced
knowledge base and problem-solving capabilities of
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GPT-4 could potentially aid astronauts and medical
personnel in managing diverse medical scenarios,
particularly where access to medical expertise is
restricted. During long-duration spaceflight (LDSF),
signal delays can possibly occur [8] .

3. Testing GPT-4 in Simulated Medical Scenarios
We decided to test GPT-4’s ability to respond to possible

medical questions that an astronaut may have during
LDSF.

3.1. Appendicitis Scenario
We first asked ChatGPT about an astronaut that believes

they have appendicitis. ChatGPT correctly recommends
the astronaut to immediately inform mission control
about concerns and symptoms and advice is also
provided on how to describe symptoms, including pain
severity, location and information about any associated
symptoms. ChatGPT also correctly states that further
imaging tests may be required.

| am an astronaut in long duration spaceflight, far from Earth and | think | have appendicitis

I'm really sorry to hear that you suspect you have appendicitis while

yeing far from Earth. As a

medical emergency, appendicitis requires immediate attention. Since I'm an Al and not a

medical professional, | cannot provide direct medical assistance or diagnosis. However, | can

offer some guidance on what you should

Alert your mission contr

immediately to inform tt

1 about your symptoms and con

onsider doing in this situation:

ard medical team: Contact your mission control

erns. They will have protocols

in place to handle medical emergencies and can provide you with guidance specific to your

situation.

Follow the instructions from the medical professionals: Your onboard medical team will be

able to assess your symptoms, guide you througt

prov

closely.

Yy nex sary examinations, and

de appropriate advice or treatment options. It's important to follow their instructions

Provide detailed information: Describe your symptoms in as much detail as possible to the

medical professionals. Mention the location and severity of the pain, any other
medical professionals. Mention the locat and ty of the pain, any othe

accompanying symptoms, and any changes you have noticed.

Cooperate with medical evaluations: Your medical team may need to conduct evaluations,

tests, or imaging scans to assess your condition furthe

Cooperate with these procedures

as they will help determine the appropriate course of action

Follow emergency protocols: If necessary, your mission control may have specific

en

safety and well-being.

jency protocols in place for situations like this. Follow those protocols to ensure your

Remember, timely medical attention is crucial for appendicitis. By promptly contacting your

mission control or onboard medical team, you can receive the necessary guidance and

assistance tailored to your situation.

Figure 1. GPT-4 generated response from the prompt “I am an astronaut in long duration spaceflight, far from Earth and I think I have

appendicitis” (Access date, January 21st 2024)
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| am an astronaut and think | just got a head injury from my head hitting a wall

®

I'm sorry to hear that you may have sustained a head injury. Your safety and well-being are

paramount. As an Al, | cannot provide medical advice, but | can offer some general guidelines:

Notify mission control: Immediately inform mission control or the appropriate personnel

about the incident. They will guide you through the necessary steps and provide assistance

based on your situation.

Assess your symptoms: Pay attention to any symptoms you may be experiencing. Head

injuries can vary in severity, and symptoms may include headache, dizziness, nausea,

confusion, memory problems, sensitivity to light or noise, or changes in vision or

coordination.

Medical evaluation: If you have access to medical resources, consult with a healthcare

professional who can evaluate your condition. They will be able to provide a more accurate

assessment and determine the appropriate course of action.

Follow medical advice: If you receive medical advice or treatment, it is crucial to follow it

diligently. Rest and observation may be recommended, or further tests such as a CT scan

may be necessary to rule out any serious injury.

Remember, I'm an Al language model and not a substitute for professional medical advice. It's

important to consult with a qualified medical professional who can assess your condition

properly and provide appropriate recommendations based on your specific circumstances.

Figure 2. GPT-4 generated response from the prompt “I am an astronaut and think I just got a head injury from my head hitting a wall”

(Access date, January 21st 2024).

3.2. Head Injury Scenario
We then examined ChatGPT’s ability to provide advice if

an astronaut sustained a blunt head injury Figure 2. The
response provided included important advice such as to
contact mission control, assess symptoms (such as
nausea, dizziness, confusion) and to ideally consult a
healthcare professional. ChatGPT also mentions that a
computed tomography (CT) scan may also be necessary
to rule out more serious injuries, which is accurate
information.
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3.3.Depression Scenario

We then asked GPT-4 what to do if an astronaut is feeling
depressed Figure 3. ChatGPT gave an empathetic and
helpful response, that made important suggestions such
as maintaining a routine, seeking support from
crewmates, and staying connected with loved ones.
Impressively, ChatGPT also provided space-specific
recommendations to combat depression such as keeping
up with activities and news on Earth to feel more of a
connection to a home planet. A recommendation was
also made to communicate openly within an astronaut’s
support network, which includes crew members,

mission control and possibly psychologists.
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| am an astronaut in long duration spaceflight and now | am feeling lonely and depressed

I'm sorry to hear that you're feeling lonely and depressed during your long-duration
spaceflight. Being isolated from friends and family for extended periods of time can be
challenging. It's important to prioritize your mental well-being, even in such a unique and
demanding environment. Here are a few suggestions that may help you cope with loneliness

and boost your mood:

Maintain a routine: Establishing a daily schedule can provide a sense of structure and
purpose. Include activities like exercise, work tasks, hobbies, and relaxation time to keep
yourself engaged.

Stay connected with loved ones: Utilize the communication channels available to you to
stay in touch with family and friends back on Earth. Regular video calls or emails can help
you feel connected and supported.

Seek support from your crewmates: Remember that you are not alone in this experience.
Reach out to your fellow astronauts who may be feeling similar emotions. Sharing your
thoughts and concerns with them can be comforting and supportive.

Engage in hobbies or creative outlets: Pursue activities that you enjoy and that help you
relax. This could include reading, drawing, playing musical instruments, writing, or any
other hobbies that interest you. Engaging in creative outlets can be therapeutic and
provide a sense of fulfillment.

Exercise regularly: Physical activity is not only essential for your physical health in space
but also for your mental well-being. Exercise releases endorphins, which can boost your
mood and reduce feelings of depression. Follow the exercise regimen provided by your
mission control or consult with a professional if needed.

Practice mindfulness and relaxation techniques: Dedicate time to mindfulness exercises,
meditation, or deep breathing techniques. These practices can help you reduce stress,
calm your mind, and improve your overall well-being.

Maintain a connection with Earth: Keep up with news, events, and activities happening back
on Earth. Staying informed about what's happening can make you feel more connected to
your home planet.

Journaling: Consider keeping a journal to document your thoughts, feelings, and
experiences during your spaceflight. Writing can serve as an outlet for self-reflection and

can help you process your emotions.

Remember, it's crucial to communicate openly with your support network, including your

mission control, psychologists, and fellow crew members. They can offer guidance and

support tailored to your specific situation.

Figure 3. GPT-4 generated response from the prompt “I am an astronaut in long duration spaceflight and now I am feeling lonely and
depressed” (Access date, January 21st 2024).

become more reliable and accurate with future GPT
4. Conclusion models.

Some possible limitations of employing GPT-4 during All in all, large language models (LLMs) such as GPT-4

spaceflight include relay of inaccurate medical are a promising technology to overcome communication

information  such as erroneous diagnoses or delays while in LDSF. Future research is necessary to

inappropriate treatment choices. Furthermore, it may improve the responses provided by LLMs for space

encounter difficulties with contextual medicine, which can include training with specific space

understanding/decision-making in this field. The field of medicine materials.
space medicine presents distinctive obstacles that may

not be adequately resolved by GPT-4 due to its potential ETHICAL APPROVAL AND CONSENT TO
lack of specialized expertise. This capability will likely PARTICIPATE

Not applicable.
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