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Abstract

Introduction: Artificial Intelligence-Driven Language Processing Frameworks (AI-LPFs) such as ChatGPT, Grok, and
Gemini are increasingly being explored for their ability to generate patient-oriented medical education material (PEM).
While prior studies have assessed AI-generated PEM in various medical fields, their applicability to operational medicine
remains understudied. Given the significance of hypothermia in operational and civilian settings, this study evaluates
the quality and readability of AI-generated PEM on hypothermia. Methods: Three AI-LPFs (ChatGPT-4, Grok-3,
and Gemini 2.0 Flash) were prompted to generate PEM on hypothermia. Readability was assessed using the Flesch-
Kincaid reading grade level and Flesch Reading Ease Score (FRE). Additional text metrics included PEM length, the
proportion of complex words and sentences, and average sentence and word length. The quality of AI-generated PEM
was scored using the CDC Clear Communication Index (CCI), and content accuracy was assessed through fact-checking
against the Wilderness Medical Society guidelines. A benchmark PEM from the American Red Cross was included for
comparison. Results: Readability analysis showed that the PEM from Gemini and the American Red Cross met NIH
recommendations for an 8th-grade reading level, whereas ChatGPT and Grok were slightly above this threshold. Grok
generated the most comprehensive PEM, uniquely categorizing hypothermia into mild, moderate, and severe, aligning
with Wilderness Medical Society guidelines. Unlike the other AI-generated PEM, it also addressed both EMS activation
and CPR. The PEM from Grok scored the highest on the CDC CCI, outperforming the other AI-generated PEMs and the
benchmark from the American Red Cross. A manual review confirmed that all AI-generated PEM were factually accurate.
Conclusion: AI-LPFs successfully produced factually accurate PEM on hypothermia, with Grok generating the most
comprehensive material. These findings suggest AI-LPFs have potential for enhancing public education on operational
medicine topics. Further refinement of AI-generated PEM to improve readability and adherence to established guidelines
may enhance their utility as reliable educational tools.
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Introduction

Over the past several years, there has been an explosion
of interest in the applications of Artificial Intelligence-
Driven Language Processing Frameworks (AI-LPF), such
as ChatGPT, to patient-oriented medical education1.
Recent studies have shown promise in the ability of AI-
LPFs to create quality patient education materials (PEM)
on topics ranging from dermatological diseases to men’s
health.1,2 Despite the recent interest in this topic, there
has been a lack of assessments on the applications of AI-
LPFs on topics within the realm of operational medicine.
As both operational personnel and the general public often
face extreme weather conditions, this study aims to assess
the quality of PEMs on the topic of hypothermia, which

were created by several popular AI-LPFs (ChatGPT-4,
Grok-3, and Gemini 2.0 Flash).3-5

Methods

Three popular AI-LPFs (Open AI’s ChatGPT-4, xAI’s
Grok-3, and Google’s Gemini 2.0 Flash) were given the
prompt: ”Create a patient oriented educational material
on the topic of hypothermia which addresses symptoms,
causes, and treatment of hypothermia.”

Content analysis was then performed by manual review.
This included fact-checking the PEMs and comparing them
to the Wilderness Medical Society guidelines for accidental
hypothermia.6 A PEM on hypothermia from the American
Red Cross, an established and authoritative source for
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Table 1. Comprehensive summary of CDC CCI scores, readability scores, and raw text statistics

high-quality public-oriented health information, was also
analyzed as a comparative benchmark.7,8

Readability analysis software was utilized to obtain
the Flesch-Kincaid reading grade level and the Flesch
Reading Ease Score (FRE). FRE scores range from 0-100,
with higher scores representing easier-to-read material.
Raw text statistics were also obtained. This included
PEM length in sentences and words, the proportion of
words over 4 syllables and sentences over 30 syllables,
and average sentence and word length. The quality
of these PEMs was then further analyzed using the
CDC Clear Communication Index (CDC CCI). This tool
scores educational material from 0-100, with higher scores
indicating better written educational material.9

Results

Upon manual review, no false statements were identified
in any of the AI-LPF-generated materials. All PEMs
mention the general signs, symptoms, and treatments for
hypothermia in a manner consistent with those outlined in
the Wilderness Medicine Society guidelines. Another topic
addressed in the Wilderness Medicine Society guidelines
is deciding when to contact emergency medical services
(EMS) and provide CPR. These topics were addressed
in the American Red Cross and Grok PEMs. ChatGPT
mentioned the need to contact EMS but not CPR, while
the Gemini PEM did not address either. The Grok-
generated PEM was the only material analyzed that
stratified hypothermia into mild, moderate, and severe
conditions, mirroring the approach taken in the Wilderness
Medicine Society guidelines. A comprehensive summary of
CDC CCI scores, readability scores, and raw text statistics
can be found in Table 1.

Discussion

The PEM from Gemini and the American Red Cross met
the NIH recommendation that PEM be written at an 8th-
grade level or lower.10 Although above the recommended
reading level from the NIH, the PEM from ChatGPT
and Grok were less than a grade level above this cutoff.
As 15% (9/60) of the sentences in the Grok PEM were
over 30 syllables, breaking up larger sentences could be

an effective strategy to bring the reading grade level into
compliance with NIH recommendations. Besides reading
grade level, Grok consistently outperformed PEM from
the other AI-LPF. The PEM from Grok was longer and
more comprehensively written, being the only AI-LPF-
generated PEM to address both the topics of recognizing
the need to call EMS and performing CPR. Also, the PEM
from Grok more closely mirrored Wilderness Medicine
Society guidelines by categorizing hypothermia into mild,
moderate, and severe forms and performed the best on the
CDC CCI, even outscoring the PEM from the American
Red Cross.

Conclusion

These research findings highlight the potential of AI-LPFs
to be utilized as tools to inform the general population
on topics in operational medicine. All AI-LPFs produced
factually accurate materials that the majority of the
general public could likely understand. However, the PEM
from Grok appeared to more closely mirror resources from
established sources, such as the Wilderness Medical Society
and the American Red Cross.
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