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Introduction

*  Patient education materials (PEMs) are essential tools for aiding healthcare workers in
providing patients with high-quality, up-to-date information about their diagnosis,
treatment, and recovery.

*  AMA, NIH, and CDC recommend that PEMs not exceed a 6th-grade reading level!

*  Many orthopedic PEMs, including those from the American Academy of Orthopedic
Surgeons (AAOS) and the American Society for Surgery of the Hand (ASSH),
significantly exceed this threshold.?

*  English-first-language patients with limited health literacy face barriers to understanding
such materials, contributing to poorer outcomes and reduced engagement in care.3

*  Simplifying PEMs using Al may bridge the readability gap, reduce health disparities, and
foster patient autonomy.*

*  Our study explores the ability of two popular large language models to translate PEMs for
Carpometacarpal (CMC) Arthritis, a highly prevalent hand condition in adults with a
complex diagnosis with several treatment and recovery pathways.

Materials & Methods

*  PEMs on CMC Arthritis were obtained from AAOS and ASSH websites.

*  Original text from each webpage was copied in plain text format into individual Microsoft
Word 2025 (Version 16.100.1 (25081721)) documents. Pictures, picture captions, and
extraneous content unrelated to the main text were removed. Copyright notes, date stamps,
citations, hyperlinks, tables were removed, and numerical digits were converted to their
written equivalents (e.g., “7” as “seven”).

»  Each website’s PEM was inserted into OpenAl’s ChatGPT-5.0 and Google’s Gemini 2.5:

PROMPT
“Simplify the following patient education material about carpometacarpal (CM C) thumb arthritis
so that it is written at approximately a sixth-grade reading level. Keep the medical accuracy but
make the language clear and easy for patients to understand. Output as a complete patient
education handout: [‘Original PEM here’].”

*  Three methods of readability were assessed: Flesch-Kincaid Grade Level (FKGL), Flesch
Reading Ease (FRE), and Simple Measure of Gobbledygook (SMOG). FKGL emphasizes
sentence length and syllable count, FRE emphasizes overall reading ease, and SMOG
emphasizes polysyllabic words.

* ASSH and AAOS PEMs and their translated outputs from ChatGPT-5.0 and Google Ge mini
2.5 were analyzed.

*  The FKGL provides a standardized U.S. academic grade level, while the FRE provides an
overall measure of reading ease, ranging from 0 (very difficult) to 100 (very easy), with
higher scores indicating easier-to-read text. Both scores together characterize the readability
ofthe PEMs.

*  SMOG was calculated using the online SMOG readability calculator
( s.//charactercalcule C S cadability/). The same standardized PEM text used for
FKGL and FRE was entered into the calculator, which automatically counts sentences and
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Figure 1. Comparison of SMOG, FKGL, and FRE for original and
Al-translated ASSH PEM.
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Figure 2. Comparison of SMOG, FKGL, and FRE for original and
Al-translated AAOS PEM2 of 2
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Results

Readability analysis of the original PEMs showed that the ASSH and
AAOS texts were written at approximately the 9th-10th grade and 8th-
9th grade levels, respectively.

Gemini 2.5 and ChatGPT-5.0 ASSH PEMs were scored at approximately
grade 6, reducing SMOG by 2.59 and 2.88, and increased FRE by 24 and
18.1, respectively.

Gemini 2.5 and ChatGPT-5.0 AAOS PEMs were scored at approximately
grade 6, reducing SMOG by 1.56 and 1.93, and increased FRE by 19 and
14.4, respectively.

Conclusions

This study demonstrates that large language models, specifically
ChatGPT-5.0 and Gemini 2.5, can effectively simplify complex
orthopedic patient education materials on CMC thumb arthritis to
the recommended sixth-grade reading level and improve Flesch
Reading Ease and Simple Measure of Gobbledygook scores

Using Al language models may prove especially beneficial, as they
can promote patient autonomy, support more informed decision-
making, and help reduce anxiety.

Understanding and comparing the strengths and weaknesses of Al
models in this context can assist healthcare providers in distributing
high-quality, easy-to-read PEMs to English-speaking patients.
Clinically, this has important implications for reducing anxiety,
improving adherence to treatment plans, and advancing health
equity among patients with limited health literacy.
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