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Background: The increasing use of artificial intelligence-based conversational models
such as ChatGPT has transformed the way patients access healthcare-related information.
In endodontics, patients frequently seek online educational material regarding root canal
treatment and related conditions. However, the readability and scientific accuracy of Al-
generated dental information remain uncertain.

Aim: To evaluate the readability and scientific accuracy of ChatGPT-generated patient
education materials related to common endodontic conditions and procedures.

Materials and Methods: A cross-sectional analytical study was conducted using 100 patient-
oriented responses generated by ChatGPT. Ten standardized endodontic prompts related
to root canal treatment, dental abscess, infected teeth, post-treatment care, and treatment
complications were entered ten separate times under identical settings. The generated
responses were collected without modification. Readability assessment was performed using
the Flesch Reading Ease Score, Flesch-Kincaid Grade Level, SMOG Index, and Gunning
Fog Index. Scientific accuracy and quality of information were independently evaluated by
three experienced endodontists using a structured 5-point Likert scale assessing accuracy,
completeness, clarity, misleading information, and clinical usefulness. Statistical analysis was
performed using descriptive statistics and Cohen’s kappa test for inter-examiner reliability.
Results: ChatGPT-generated educational materials demonstrated moderate to high
readability, with most responses corresponding to a secondary school reading level. The
majority of responses showed good scientific accuracy, clarity, and clinical usefulness.
However, certain responses lacked comprehensive explanations regarding procedural
complications and emergency management. Minor inconsistencies and oversimplified
information were observed in selected outputs. Inter-examiner agreement among evaluators
was high.

Conclusion: ChatGPT demonstrated promising potential in generating readable and
reasonably accurate endodontic patient education materials. Nevertheless, professional
verification by dental experts remains necessary before clinical use to ensure reliability and
prevent dissemination of incomplete or misleading information.
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Introduction

Artificial intelligence (AI) has rapidly emerged as a
transformative technology in healthcare, significantly
influencing the way medical and dental information is
accessed, processed, and communicated."> Among the
recent advancements in Al, conversational language models
such as ChatGPT have gained considerable popularity due
to their ability to generate human-like responses to user
queries. These tools are increasingly being utilized by the
general population to obtain healthcare-related information,
including explanations of diseases, treatment procedures,
postoperative instructions, and preventive care measures.>*
In dentistry, patients frequently rely on internet-based
resources to seek information regarding oral diseases and
dental treatments before consulting a clinician. Endodontic
procedures, particularly root canal treatment, are commonly
associated with fear, anxiety, and misconceptions among
patients.>® Lack of adequate understanding regarding
treatment procedures and outcomes may negatively influence
patient compliance and decision-making. Therefore, the
availability of accurate, understandable, and reliable patient
education material plays an essential role in improving oral
health literacy and reducing treatment-related anxiety.”
Traditional online dental information sources often vary in
readability, scientific quality, and reliability. Recently, AlI-
based conversational systems have emerged as alternative
tools capable of providing instant and simplified explanations
tailored to patient queries. Despite their growing use,
concerns remain regarding the accuracy, completeness,
and potential dissemination of misleading information
generated by these platforms.® In healthcare communication,
readability is an important factor, as educational materials
written at excessively high reading levels may not be easily
understood by the general population. Similarly, inaccurate
or incomplete information may adversely affect patient
understanding and clinical decision-making.’

Several studies in the medical field have evaluated the
performance of Al-generated educational content; however,
limited literature exists regarding the quality of AI-generated
patient information in endodontics. Assessing the readability
and scientific accuracy of such content is therefore necessary
before its integration into routine patient education.

Hence, the present study was conducted to evaluate the
readability and scientific accuracy of ChatGPT-generated
patient education materials related to common endodontic
conditions and procedures.

Material and Methods

Study Design: A cross-sectional analytical study was
conducted to evaluate the readability and scientific accuracy
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of patient education materials generated using ChatGPT for
common endodontic conditions and procedures.

Study Population: The study included 100 patient-oriented
responses generated by ChatGPT. Ten standardized
endodontic prompts were entered ten separate times under
identical settings, resulting in a total of 100 responses for
analysis.

Selection of Topics and Standardized Prompts: Frequently
searched endodontic topics were identified based on common
patient concerns and online search trends. Standardized
patient-oriented prompts were prepared in simple English
language and entered into ChatGPT under identical settings.
The prompts used in the study were as follows:

1.What is root canal treatment?

2.Why is root canal treatment needed?

3.Is root canal treatment painful?

4.What are the symptoms of an infected tooth?

5.What are the symptoms of a dental abscess?

6.How long does root canal treatment take?

7.What should I do after root canal treatment?

8.What foods should be avoided after root canal treatment?
9.What are the complications of root canal treatment?
10.What happens if I delay root canal treatment?

All generated responses were copied into a separate document
without any modification for further analysis.

Readability Assessment: The readability of the generated
educational materials was assessed using the following
validated readability indices:

* Flesch Reading Ease Score (FRES)

e Flesch-Kincaid Grade Level (FKGL)

» Simple Measure of Gobbledygook (SMOG) Index

* Gunning Fog Index

Readability analysis was performed using standardized
online readability assessment tools. Lower grade levels and
higher readability scores were considered favorable for
patient comprehension.

Accuracy and Quality Evaluation: The scientific accuracy
and quality of the generated responses were independently
evaluated by three experienced endodontists using a
structured evaluation form. The following parameters were
assessed:

1.Scientific accuracy

2.Completeness of information

3.Clarity and understandability

4. Presence of misleading information

5.Clinical usefulness for patient education

Each parameter was scored using a 5-point Likert scale:

* 1=Poor

* 2 ="Fair

* 3=Good

* 4= Very Good

* 5= Excellent
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The mean scores of all evaluators were calculated for final
analysis.

Statistical Analysis: The collected data were entered into
Microsoft Excel and analyzed using Statistical Package for
Social Sciences (SPSS) software version 25.0. Descriptive
statistics including mean, standard deviation, frequency, and
percentage were calculated. Inter-examiner reliability among
evaluators was assessed using Cohen’s kappa coefficient.
A p-value of less than 0.05 was considered statistically
significant.

Result: The present study evaluated the readability and
scientific accuracy of patient education materials generated
by ChatGPT for common endodontic conditions and
procedures. The readability analysis demonstrated that
the generated responses were generally understandable
and suitable for individuals with secondary school-level
education. The mean Flesch Reading Ease Score was 68.4
+ 5.2, indicating fairly easy readability, while the Flesch—
Kincaid Grade Level, SMOG Index, and Gunning Fog Index
suggested moderate reading complexity appropriate for
patient education materials (Table 1).

Evaluation of the generated responses by three experienced
endodontists revealed good overall scientific accuracy,
clarity, and clinical usefulness. Among the evaluated
parameters, clarity and understandability showed the highest
mean score (4.5 = 0.4), followed by absence of misleading
information (4.4 £ 0.5) and scientific accuracy (4.3 + 0.5).
Completeness of information demonstrated comparatively
lower scores, suggesting that certain responses lacked
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detailed explanations regarding procedural complications
and long-term prognosis (Table 2).

The inter-examiner reliability analysis demonstrated strong
agreement among evaluators, with an overall Cohen’s kappa
value of 0.83, indicating consistency and reliability in the
assessment process (Table 3).

Based on the overall quality assessment, the majority of the
generated responses were categorized as very good (42%)
or excellent (28%), whereas only 8% of the responses were
rated as fair. None of the responses were classified as poor
quality, indicating the acceptable performance of ChatGPT
in generating endodontic educational content (Table 4).
Topic-wise analysis demonstrated higher accuracy scores
for general educational topics such as root canal treatment
(4.5 £ 0.4) and post-treatment care (4.4 £ 0.5). In contrast,
comparatively lower scores were observed for treatment
complications (3.7 * 0.7), suggesting limitations of Al-
generated responses in addressing complex clinical scenarios
comprehensively (Table 5).

Analysis of the identified limitations revealed that incomplete
explanations were the most common issue, observed in 26%
of responses, followed by oversimplified information (18%)
and lack of emergency guidance (14%). However, 31% of
the generated responses demonstrated no major limitations
(Table 6).

Overall, the findings of the present study suggest that
ChatGPT can generate readable and reasonably accurate
endodontic patient education materials; however, expert
professional verification remains essential before clinical
application.

Table 1. Readability Scores of ChatGPT-Generated Endodontic Patient Education Materials

Readability Parameter Mean + SD Interpretation

Flesch Reading Ease Score 68.4+52 Fairly easy readability

Flesch-Kincaid Grade Level 73+1.1 Suitable for grade 7-8 readers

SMOG Index 79+13 Moderate reading level

Gunning Fog Index 81+12 Easily understandable by general population

Table 2. Evaluation of Scientific Accuracy and Quality of Information

Parameter Evaluated

Mean Score + SD

Scientific Accuracy 43+0.5

Completeness of Information 3.9+0.6

Clarity and Understandability 45+04

Absence of Misleading Information 44+05

Clinical Usefulness 42+0.5

Table 3. Inter-Examiner Reliability for Accuracy Assessment

Parameter Cohen’s Kappa Value Interpretation
Scientific Accuracy Assessment 0.84 Strong agreement
Completeness Assessment 0.79 Substantial agreement
Clarity Assessment 0.86 Strong agreement
Overall Reliability 0.83 Strong agreement
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Table 4. Distribution of Responses Based on Overall Quality
Scores

Quality Category Number of Re- Percentage (%)
sponses (n)

Excellent 28 28%

Very Good 42 42%

Good 22 22%

Fair 8%

Poor 0%

Table 5. Topic-wise Accuracy Scores of ChatGPT Responses

Mean A S t
Endodontic Topic cam Accliracy Score

SD
Root Canal Treatment 45104
Infected Tooth 42+05
Dental Abscess 41+0.6
Post-treatment Care 44+0.5
Treatment Complications 3.7+£0.7
Delayed Treatment Consequences 4.0 £ 0.6

Table 6. Frequency of Identified Limitations in Generated

Responses
Limitation Identified Frequency (n) Percentage (%)
Incomplete Explanation 26 26%
Oversimplified Information 18 18%
Lack of Emergency Guid-
14 14%

ance
Missing Long-term Prog-

Siig Long & 11 11%
nosis
No Major Limitation 31 31%

Discussion

The rapid advancement of artificial intelligence (AI) in
healthcare has significantly influenced the way patients
access medical and dental information.'®'? Conversational
Al platforms such as ChatGPT are increasingly being
utilized by the general population for obtaining healthcare-
related guidance because of their ability to provide quick,
simplified, and interactive responses. In dentistry, particularly
endodontics, patient education plays a crucial role in reducing
anxiety, improving treatment acceptance, and enhancing oral
health literacy."*!* Therefore, the present study was conducted
to evaluate the readability and scientific accuracy of ChatGPT-
generated patient education materials related to common
endodontic conditions and procedures.

The findings of the present study demonstrated that the
generated educational materials possessed acceptable
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readability levels suitable for the general population. The
mean Flesch Reading Ease Score observed in the present
study indicated fairly easy readability, while the Flesch-
Kincaid Grade Level corresponded approximately to
secondary school educational standards. These findings are
clinically important because patient education materials
written at excessively advanced reading levels may reduce
patient comprehension and negatively affect treatment-
related decision-making. Previous healthcare-based studies
evaluating Al-generated educational materials have similarly
reported that ChatGPT is capable of producing content with
moderate readability suitable for patient communication.

In the present study, the majority of the generated responses
demonstrated good scientificaccuracyand clarity. The highest
scores were observed for clarity and understandability,
indicating that ChatGPT effectively simplified endodontic
concepts into patient-friendly language. This finding may
be attributed to the conversational nature of Al language
models, which are specifically designed to generate human-
like explanations. Similar observations have been reported in
medical literature, where Al-generated educational content
was found to be easier for patients to understand compared
to conventional scientific text.

Despite the favorable findings, certain limitations in the
generated responses were identified. Responses related
to treatment complications, emergency management,
and long-term prognosis demonstrated comparatively
lower completeness scores.'>* Some responses provided
oversimplified explanations and lacked detailed clinical
information. Although no severely misleading information
was identified, incomplete or generalized responses may
still create misconceptions if used without professional
supervision. This finding highlights the importance of
clinician verification before implementing Al-generated
educational materials in routine patient care.

The topic-wise analysis revealed that ChatGPT performed
better in answering general informational queries such as root
canal treatment and post-treatment instructions, whereas
comparatively lower accuracy scores were observed for more
complex topics such as procedural complications. This may
be because Al models are trained to provide generalized
educational information and may not consistently interpret
nuanced clinical scenarios requiring advanced professional
judgment.

The present study also demonstrated strong inter-examiner
reliability among evaluators, indicating consistency in the
assessment process and strengthening the validity of the
findings. Furthermore, a substantial proportion of responses
were categorized as very good or excellent quality, suggesting
the potential utility of Al-generated educational material as a
supplementary communication tool in endodontic practice.
The findings of this study should, however, be interpreted
in light of certain limitations. The study evaluated responses
generated using a limited number of prompts and assessed
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only English-language outputs. In addition, the dynamic
nature of Al systems means that responses may vary over
time depending on software updates and prompt variations.
Future research should focus on multilingual evaluation,
comparison with other Al platforms, assessment of patient
comprehension, and validation of Al-generated content
across different dental specialties.

Within the limitations of the present study, ChatGPT
demonstrated promising potential in generating readable
and reasonably accurate endodontic patient education
materials. Nevertheless, professional oversight remains
essential to ensure accuracy, completeness, and patient safety
before clinical implementation.

Conclusion

Within the limitations of the present study, ChatGPT
demonstrated the ability to generate endodontic patient
education materialswithacceptablereadability, good scientific
accuracy, and high clarity. Most of the generated responses
were understandable for individuals with secondary school-
level education and provided clinically useful information
regarding common endodontic conditions and procedures.
However, certain responses lacked comprehensive
explanations related to treatment complications, emergency
management, and long-term prognosis. Although no severely
misleading information was identified, the possibility of
incomplete or oversimplified information highlights the
need for professional verification before clinical use.
Therefore, ChatGPT may serve as a useful supplementary
tool for patient education in endodontics; however, it should
not replace professional dental consultation and expert-
reviewed educational resources. Further studies involving
larger datasets, multilingual assessment, and patient-based
evaluation are recommended to validate its broader clinical
applicability.
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