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ABSTRACT

Aims: This study aimed to evaluate the scientific quality and readability of the responses of ChatGPT and Microsoft Copilot to
patient questions about head and neck imaging methods in dentistry.

Methods: Twenty patient-focused questions were directed to both chatbots. Responses were evaluated independently by two
experts using a 7-point Likert scale, and readability levels were analyzed using the Flesch Reading Ease Score and Flesch-
Kincaid Grade Level (FKGL) indices. Inter-expert agreement was assessed using Cohen’s Kappa, and differences between
chatbots were assessed using an independent-samples t-test.

Results: Statistically significant but weak agreement was observed among experts (k=0.399, p<0.001). No significant difference
was found between ChatGPT and Microsoft Copilot in terms of Flesch Reading Ease Score index and expert scores (p>0.05).
However, FKGL scores were significantly higher in Microsoft Copilot (p=0.025), indicating more linguistically complex
responses.

Conclusion: ChatGPT and Microsoft Copilot demonstrated similar scientific quality and readability based on FRES scores.
However, Microsoft Copilot generated more linguistically complex responses than ChatGPT, as reflected by its significantly
higher FKGL scores, indicating that a higher educational level may be required for comprehension. In conclusion, Al-based
chatbots can be useful as supportive tools in patient information and education, but expert supervision remains crucial in this

area.
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INTRODUCTION

Artificial Intelligence (AI) is a set of technologies that enable
computer systems to perform various tasks by mimicking
human cognitive abilities. These systems can learn from
data, analyze information, and generate appropriate outputs.
They can exhibit functions similar to human intelligence in
processes such as decision-making and problem-solving.'
Large language models (LLMs) are AI systems trained
with data from articles, books, and online resources.
These models utilize deep learning-based neural network
architectures to model complex connections between words
in textual data.> LLMs use deep learning techniques to
process language, enabling them to perform a wide range
of tasks such as translation, summarizing, and answering
questions. Their ability to produce coherent and meaningful
texts makes them valuable tools in fields like education and
healthcare. Research has shown that LLMs also help medical

professionals and patients access and interpret large amounts
of data efficiently and accurately. By providing information
quickly, they can improve patient care and education and
contribute to the medical workflow.> Among LLMs, chatbots
are conversational AI systems capable of simulating human-
like conversation through text and voice. Thanks to their
natural language processing capabilities, a subfield of Al,
chatbots can understand and answer human questions.
One of the key features of chatbots in the healthcare field
is their ability to provide accessible information to users by
managing data and answering specific, focused questions.* In
November 2022, OpenAl (San Francisco, USA) introduced
the Chat Generative Pre-trained Transformer (ChatGPT).
This LLM, which combines AI and natural language
processing technologies, can analyze dialogues and generate
appropriate response texts.” Numerous studies have evaluated
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the performance of chatbots in various medical specialties. In
particular, ChatGPT’s successful performance on the United
States Medical Licensing Exam without additional training
has highlighted the potential of AI-based chatbots in medicine
and increased interest in their use in healthcare. In dentistry,
studies evaluating chatbot performance have increased since
2023, with studies conducted across specialties such as general
dentistry, periodontology, orthodontics, and oral, dental,
and maxillofacial surgery.® Although there are studies in the
literature examining the performance of ChatGPT and other
chatbots in dentistry, evaluations of the scientific accuracy,
readability, and user satisfaction of their responses to patient
questions about head and neck imaging methods remain
limited. Providing patients with incorrect or incomplete
information about imaging methods and radiation exposure
can lead to unnecessary anxiety, false clinical expectations,
and negatively impact health decisions. Therefore, evaluating
the accuracy of the information provided by Al-powered
systems is important. Studies in the literature have evaluated
the performance of AI chatbots in various areas of medicine
and dentistry. However, there are a limited number of studies
on the quality and readability of chatbot responses to patient-
focused questions about head and neck imaging methods
in dentistry. The aim of this study was evaluate chatbots’
responses to questions patients may ask about head and
neck imaging methods used in dentistry. In this context,
the chatbot responses were analyzed by experts for scientific
adequacy, readability, and user satisfaction to assess their
potential for patient education and information.

METHODS

Ethical approval was not required for this study because no
patient data or personal information was used and the study
aimed solely to analyze freely accessible information sources.
This study was prepared considering the basic questions
that patients might have regarding head and neck imaging
methods in dentistry. A set of 20 questions was deemed
sufficient to represent the most frequently asked questions
by patients regarding head and neck imaging and to enable
a comprehensive evaluation of AI chatbot responses. The
questions were selected by examining the “Frequently Asked
Questions” and “People Also Ask” sections on Google;
content from patient information platforms was also used.
The selected questions were chosen by consensus by two
expert dentists based on the current literature, ‘White and
Pharoah’s Oral Radiology: Principles and Interpretation’,
and their clinical significance. The questions were posed
to ChatGPT-4.5 and Microsoft Copilot in March 2026. All
questions were posed to both chatbots in the same sessions,
in incognito mode, using identical wording, and in English.
No additional guidance were provided during the response
generation process, and each question was evaluated
independently. The responses were recorded in plain text
format by a third evaluator. During the evaluation process,
evaluators were not informed which AI model the responses
belonged to. Chatbot responses were independently evaluated
by two expert evaluators. The scientific accuracy and quality
of the responses were assessed using ‘White and Pharoah’s
Oral radiology: Principles and Interpretation’, a reference
source in the field of oral and maxillofacial radiology
(Table 1).

Table 1. Patient questions regarding head and neck imaging methods are

directed to chatbots

1. In dentistry and medicine, in what situations is tomography
(CBCT/CT) preferred, and what kind of information does it provide?

2. In what situations is MRI necessary in dentistry?

3.Is MRI safe in patients with dental implants?

4. In what clinical situations is ultrasonography used in dentistry?

5. What are the main differences between ultrasonography and MRI?

6. What are the differences between CBCT and CT?

7. Are patients exposed to radiation during ultrasonography and MRI imaging?

8. What precautions are taken to protect patients from radiation during
radiological imaging?

9. What level of radiation are patients exposed to during tomography
(CBCT/CT) scans in dentistry and medicine?

10. Is tomography (especially CBCT) necessary before dental implant planning?

11. How many times can a patient have a CT scan in a year, and what
factors determine this decision?

12. Are there any special precautions patients should take after radiographic
imaging?

13. Do metal materials in the body affect image quality during a CT scan
(CBCT/CT)?

14. Is MRI or CT more suitable for evaluating TM] problems?

15. Can all diseases be definitively diagnosed with CT/CBCT in medicine
and dentistry?

16. Which methods can be safely used for head and neck imaging during
pregnancy?

17. What are the differences in cost and accessibility between CBCT, CT,
MR, and ultrasound methods?

18. What risks does the incorrect or unnecessary use of imaging methods
pose to patients?

19. What factors do clinicians consider when choosing the appropriate
imaging method for a patient?

20. What are the differences between different imaging methods (CBCT,
CT, MR, ultrasound) in terms of scanning times and patient comfort?

CBCT: Cone-beam computed tomography, CT: Computed tomography, MRI: Magnetic

resonance imaging, TMJ: Temporomandibular joint

Each response was evaluated using a single overall score on a
7-point Likert scale (1=very poor, 7=excellent), assessing both
scientific accuracy and comprehensibility. The readability
of responses was assessed using the Flesch Readability Ease
Score (FRES) and the Flesch-Kincaid Grade Level (FKGL)
indices. Scientific accuracy and the quality of information
in the responses were assessed using a 7-point Likert scale,
aligned with assessment approaches used in similar studies.
On the scale, 1 point was defined as ‘very poor (incorrect
and potentially harmful)’, 2 points as ‘poor (contains serious
errors and misinformation)’, 3 points as ‘poor (contains
significant omissions and some errors)’, 4 points as ‘medium
(partially correct but contains significant omissions), 5
points as ‘good (contains minor errors or limited omissions)’,
6 points as ‘very good (almost error-free and contains very
minor omissions)’, and 7 points as ‘excellent (completely
accurate, complete, and reliable). The data collected in
the study were statistically analyzed using IBM SPSS 29.0
software. Skewness and kurtosis values for the FRES, FKGL,
and expert scoring variables ranged from -2 to +2; histograms
showed a normal distribution (George & Mallery, 2010).
Cohen’s Kappa was calculated to assess the level of agreement
among expert scores. An independent-samples t-test was
used to compare index scores and expert-evaluation variables
between ChatGPT and Microsoft Copilot. The significance
level was set at p<0.05 for all statistical analyses.
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RESULTS

Inter-Expert Agreement

Cohen’s kappa was used to assess the agreement between
the two experts’ evaluations of the AI responses. As shown
in Table 2, Cohen’s kappa analysis indicated weak (McHugh,
2012) but statistically significant agreement between the
scoring styles for AI responses evaluated by the experts
(k=0.399, p<0.001).

Table 2. Cohen’s kappa analysis table of agreement between how two

experts categorize Al responses

Expert 2
Score5 Score6 Score7 Kappa (k) P
Score 5 3 4 0
Expert 1
Score 6 3 14 5 0.399 <0.001
Score 7 3 0 8

AT Artificial Intelligence

Chatbot Comparisons

Independent-samples t-tests were conducted to examine
whether there was a significant difference between ChatGPT
and Microsoft Copilot in FRES, FKGL, and expert scoring.
The expert score was created by averaging the two experts’
scores. According to the results, there was no significant
difference between ChatGPT and Microsoft Copilot in FRES
(p=0.815) or expert scoring (p=0.793). On the other hand,
Microsoft Copilot’s scores were found to be statistically
significantly higher than ChatGPT’s FKGL scores (p=0.025)
(Table 3).

Table 3. Independent samples t-test table for comparing various index

values between ChatGPT and Copilot

ChatGPT Copilot

MeantSD Mean+SD t P Cohen’s d
FRES 3240£14.39 31351379 0.236  0.815 0.075
FKGL 10.0542.04 11.55£2.01 -2.342 0.025  -0.741
LAk (gpent 6.13£0.60  6.08£0.59  0.265 0.793 0.084

rating

SD: Standard deviation, FRES: Flesch Reading Ease Score, FKGL: Flesch-Kincaid Grade Level

DISCUSSION

The main findings of the present study showed that the
responses of ChatGPT and Microsoft Copilot to questions
regarding head and neck imaging methods in dentistry were
similar in terms of scientific quality and user satisfaction.
A statistically significant but weak level of agreement was
found between expert evaluations. Furthermore, while no
significant difference was found between the two chatbots
in FRES and expert readability scores, FKGL scores were
significantly higher for Copilot. This suggests that Microsoft
Copilot’s responses may have a more complex language
structure. The low level of agreement observed among
experts indicates that the evaluation of Al-generated health
information is somewhat subjective. This finding may be
influenced by the evaluators’ clinical experience. However,
the differences in scores between evaluators were mostly at the
one-point level and did not indicate a significant divergence

of opinion in clinical evaluations regarding the overall quality
of the responses. Therefore, the low Cohen’s kappa coeflicient
should not be interpreted as indicating a clinically significant
discrepancy between evaluations. Similarly, previous studies
have reported that chatbot responses can receive different
scores depending on experts’ experience and evaluation
criteria.

Deep learning models have been increasingly used in
natural language processing and computer vision. For this
purpose, pre-trained LLMs such as ChatGPT and Microsoft
Copilot have demonstrated capabilities in text generation
and comprehension. The rate of online access to medical
and health information is high, and chatbots are frequently
used for this purpose.” With the development of chatbots,
it is possible for patients and healthcare professionals to
use these resources to learn about the benefits and risks of
different diseases and imaging techniques.® However, the
ability of AI systems to generate inaccurate, incomplete,
or outdated information remains a significant concern for
patient safety. A comprehensive evaluation of chatbots’
performance in providing accurate and safe information is
critical to determining the benefits of these technologies for
clinical decision-making and patient education.” In recent
years, magnetic resonance imaging (MRI), a non-invasive
method that does not involve ionizing radiation, has gained
prominence in dentistry for imaging soft tissues in the head
and neck region, thanks to technical advancements and the
development of new sequences. However, its use in dentistry
is limited by constraints such as cost, accessibility, and artifact
generation.!™"" The present study also evaluated imaging
methods that do not involve ionizing radiation, such as MRIL
Providing accurate patient information about the advantages
and limitations of MRI, which has seen increased use in the
head and neck region in recent years, is crucial. Therefore,
it is important to determine whether Al-based systems can
provide reliable information about imaging methods that
are gaining new applications, such as MRI. In their study,
Zhang et al.” posed ultrasound-related questions in English
and Chinese to the ChatGPT and ERNIE Bot chatbots and
evaluated how responses varied by model, language, and
question type. They reported that the ERNIE Bot generally
performed better than ChatGPT, although both models
experienced a lower performance on English questions.
Furthermore, they emphasized that while the chatbots were
successful in providing basic information, they were more
limited in providing diagnostic interpretations. Zhang et al.”
reported that chatbot performance can vary depending on
language and question type. In the present study, although all
questions were in English, no significant difference was found
between ChatGPT and Microsoft Copilot in terms of overall
quality scores. This suggests that the model’s performance
may converge toward patient-focused, informative questions
about imaging methods. In their study, Patil et al.® evaluated
Al chatbots’ responses to scenarios involving imaging
modalities such as CT and MRI, considering risks, benefits,
alternative imaging options, and the potential consequences
of not using contrast agents. ChatGPT has been reported to
provide more accurate responses than Google Bard. However,
it was emphasized that both models can provide incomplete
or misleading information in critical situations and are
limited in terms of clinical decision-making. However, in
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the present study, ChatGPT and Microsoft Copilot showed
similar performance. Furthermore, differences in results
across studies conducted at different times may be due to the
ongoing updates of AI models. In a study by Mohammad-
Rahimi et al’ on chatbots, controversial topics in the
literature and frequently encountered questions requiring
expert knowledge in clinical practice in oral, dental, and
maxillofacial radiology were used. The responses from
6 different chatbots were evaluated for quality by expert
radiologists, and GPT-4 was reported to perform best.
However, the study noted that some of the references provided
by the chatbots were unverified. Similar to the present study,
this research evaluated the performance of chatbots in patient
education and information using frequently asked questions
about head and neck imaging methods. The questions used in
the present study focused on imaging methods and radiation
safety issues that patients frequently wonder about in daily
clinical practice. In this regard, the study contributes to the
evaluation of chatbots from a patient education perspective.

In this study, the higher FKGL scores found in Copilot
indicate that this model tends to use longer sentences and
more complex word structures. A high FKGL score suggests
that a higher educational level is required to understand the
text. However, the lack of a significant difference between
the two chatbots in FRES scores suggests that both models
exhibit similar reading ease. When evaluated in terms of
patient education, lower FKGL values may contribute to easier
understanding of information by a wider patient population.
The findings show that ChatGPT and Microsoft Copilot can
serve as supportive tools for informing patients about head
and neck imaging methods, but the information provided by
these systems should be verified by healthcare professionals.
Future healthcare-focused AI applications should prioritize
not only information accuracy but also readability and user-
friendly content creation.

Limitations

This study has some limitations. The evaluation was
performed using only the ChatGPT and Microsoft Copilot
versions available in March 2026. Since AI models are
constantly updated, findings may vary across different
versions. Furthermore, the study included a limited number
of patient questions related to head and neck imaging
techniques. Using a broader set of questions might lead to
different results. Future studies should include a wider and
more diverse set of patient questions, evaluate additional
AT chatbots, and assess chatbot performance in different
languages and clinical scenarios to contribute to a more
comprehensive evaluation of the models’ strengths and
weaknesses in terms of patient education.

CONCLUSION

In this study, the responses of ChatGPT and Microsoft
Copilot to frequently asked patient questions about head
and neck imaging techniques were evaluated in terms of
scientific accuracy and readability. The findings showed that,
according to expert assessments, both chatbots provided
similar levels of scientific accuracy and response quality. No
significant difference was found between the two models in
terms of FRES scores. However, Microsoft Copilot produced

significantly higher FKGL scores than ChatGPT, indicating
that its responses were linguistically more complex and
required a higher educational level for comprehension. Both
AT chatbots produced responses that could help inform
patients about head and neck imaging techniques. The
findings suggest that Al-based chatbots can support patient
education and facilitate access to information, but should only
serve as complementary tools in clinical decision-making
processes under the guidance of healthcare professionals. It
should be kept in mind that information from AI may contain
errors or omissions and should be verified by healthcare
professionals.
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