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Hypotheses

• 77% of patients use the internet for health information, 
resulting in one billion health-related internet searches per day.

• Natural language processors (NLPs), such as ChatGPT, bridge the 
gap between human language and computer understanding 
using large language models to predict responses in a chat 
conversation.

• NLPs would be capable of providing relevant and accurate 
responses to questions about inguinal hernia and its treatment.

• NLP-created education materials would be of lower quality and 
readability than those produced by national surgical societies.

• Thank you to our panel of hernia surgeons: Dr. Nicholas Cetrulo, 
Dr. Colette Inaba, Dr. Roger Tatum, and Dr. Zoe Parr.

What is an inguinal hernia?
How common are inguinal hernias?

What causes inguinal hernias?

How is an inguinal hernia diagnosed?
What are the symptoms of an inguinal hernia?

How do I know if I have any inguinal hernia?
How is an inguinal hernia treated?

Do all inguinal hernias need to be repaired? 

What are the different types of inguinal hernia repair 
surgeries? 

What are the advantages of minimally invasive inguinal 
hernia repair? 

How is inguinal hernia surgery performed? 
What preparation is required before inguinal hernia 

surgery? 

What is the recovery from inguinal hernia surgery?

What complications can occur from inguinal hernia 
surgery? 

When to call your doctor after inguinal hernia surgery?
Does inguinal hernia repair require mesh?

Is inguinal hernia mesh safe?
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• NLP responses to individual questions were scored for 
relevance, completeness, and accuracy using a Likert scale.

Conclusions
• NLPs provide highly relevant responses of satisfactory accuracy to simulated 

patient questions about inguinal hernia and its treatment.

• NLP-created education materials received lower quality and readability scores 
than education materials produced by the American College of Surgeons.

• NLPs should not supplant the role of physicians in providing patient education 
but may be a useful tool for educating patients with appropriate supervision.
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DISCERN Assessment of Inguinal Hernia Education Materials
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Flesch-Kincaid Grade Level of Inguinal Hernia Education MaterialsFlesch-Kincaid Reading Ease of Inguinal Hernia Education Materials

Adequacy Threshold > 80

Adequacy Threshold < 6th Grade

Figure 2. Relevance, completeness, and accuracy of NLP responses graded on Likert scale by panel of hernia experts. P-values from ANOVA comparing mean response across experts. Figure 3. DISCERN assessment of quality scored from 16-80, evaluating effectiveness of shared decision-making. P-values from multiple-sample multivariate tests of means.

Figure 4a. Flesch-Kincaid assessment of reading ease. Scored from 0-100, scores 80 or better correspond to a less than 6th grade reading level, recommended for patient materials. Figure 4b. Flesch-Kincaid assessment of grade level. Scored from 0-18, scores 6 or lower correspond to a less than  6th grade reading level, recommended for patient materials.

• NLPs are capable of sifting through massive amounts of 
information and providing succinct responses to questions.

• It is not known how NLPs distinguish the quality or account for 
bias in its information sources when responding to questions.

• Despite concerns, NLPs are being incorporated into search 
engines and influencing search results. 

• The performance of NLPs in addressing questions about surgical 
conditions has not been established.
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Figure 1. Natural language processors used in this study.

• NLP responses were collated into 
education materials and anonymized for 
evaluation by six hernia surgeons.

• Compiled NLP education materials were 
then compared to gold-standard societal 
materials using two criteria. 

• Patient education materials produced by SAGES and the 
American College of Surgeons (ACS) were used as a framework 
for simulated patient questions.

• Readability was assessed using the Flesch-Kincaid reading ease 
and grade level assessments calculated by Microsoft Word. The 
AMA recommends a 6th grade level for patient materials.

• Quality was assessed with the DISCERN tool, a validated, 16-
question tool for evaluating the effectiveness of consumer 
health information in assisting with shared decision-making.

Figure 5. Creation of NLP-generated, inguinal hernia patient education materials.

• Queries were written to simulate patient questions and NLP 
performance may be improved with more detailed prompts. 

• These results represent a single moment in time and as NLPs 
continue to evolve, performance will likely improve.
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