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INTRODUCTION: Patients increasingly rely on the internet for health-related information (HRI), particularly for common 
musculoskeletal conditions such as anterior cruciate ligament (ACL) injuries. These injuries often impact the careers of 
young athletes and the lives of patients, requiring surgical intervention, the consideration of numerous appealing 
techniques, and prolonged rehabilitation. In this complex landscape, the internet offers an overwhelming volume of 
patient-directed resources—many of which are inconsistent or controversial—leading to potential confusion. While 
professionally authored platforms like the American Academy of Orthopaedic Surgeons (AAOS) OrthoInfo offer validated 
educational content, the recent proliferation of artificial intelligence (AI) tools has raised questions about their reliability 
and readability. This study evaluates the readability of AI-generated content about ACL injuries and compares it with 
corresponding information from OrthoInfo. 
METHODS: Six questions about ACL injuries and treatment were derived based on information from OrthoInfo’s page on 
ACL injuries. These questions covered topics including ACL anatomy, description, injury cause, injury symptoms, physical 
examinations, and injury treatment. ChatGPT-4 and Google Gemini 2.0 Flash were used to generate AI responses to 
these questions. Responses were generated on May 3rd, 2025 in incognito browser sessions. Corresponding information 
from OrthoInfo was used as a control. The readability of information was quantified using the Flesch-Kincaid Reading 
Ease Index, Coleman-Liau Index, Flesch-Kincaid Grade Level Index, FORCAST Readability Formula, Gunning Fog Index, 
and Simple Measure of Gobbledygook Index. Statistical testing was conducted using the Kruskal-Wallis nonparametric 
One-Way Analysis of Variance (ANOVA) test with significance indicated at p < 0.05. 
RESULTS: 
No statistically significant differences in mean readability scores were observed across specific content areas, including 
ACL anatomy, description, injury cause, symptoms, physical examination, and treatment (p-values: 0.075, 0.135, 0.725, 
0.284, 0.736, and 0.832, respectively) (Table 1). When all content areas were pooled, mean readability scores favored 
OrthoInfo (p = 0.004), with OrthoInfo averaging 12.2 and both ChatGPT and Gemini averaging 12.4 (Table 1). The highest 
and lowest individual readability scores were both produced by Gemini: ACL anatomy content scored 13.5, while 
symptom-related content scored 10.9 (Table 1). Among readability formulas, the Flesch-Kincaid Grade Level Index 
yielded the lowest scores, while the Coleman-Liau Index produced the highest (Table 2, Figure 1). None of the health-
related information (HRI) sources included in this study met the sixth-grade reading level recommended by the American 
Medical Association (AMA) and the National Institutes of Health (NIH). 
DISCUSSION AND CONCLUSION: AI-generated content from ChatGPT and Gemini demonstrates readability levels 
comparable to those of OrthoInfo for ACL-related patient education. While statistical significance favored OrthoInfo when 
all questions were pooled, this difference is not clinically meaningful: OrthoInfo scored, on average, only 0.2 grade levels 
lower than the chatbots—a difference that would not be noticeable to patient readers. Notably, and alarmingly, all 
readability scores were well above the thresholds of the 6th grade level recommended by the American Medical 
Association (AMA) and National Institutes of Health (NIH). This highlights the need to simplify educational contents. In 
summary, clinicians should continue to guide patients toward trusted sources while helping to contextualize and simplify 
information. At the same time, they should recognize the evolving role of AI in delivering accessible health information.

 

 
 

 


