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Abstract

Large language models (LLMs) are increasingly being integrated into healthcare education and clinical decision-
support systems. While ChatGPT has demonstrated promising performance in medical and dental domains,
comparative evidence regarding newer models such as DeepSeek remains limited, particularly in oral pathology.
This pilot study aimed to compare the performance of ChatGPT and DeepSeek in oral pathology education and
evidence-based diagnostic decision support. We conducted a cross-sectional comparative study from January to
December 2025. We developed ten oral pathology educational questions and five standardised clinical case
scenarios based on established dental curricula and authoritative oral pathology references. Identical prompts
were submitted independently to ChatGPT and DeepSeek. Responses were anonymised and evaluated by three
board-certified oral pathologists using a structured rubric assessing accuracy, completeness, clinical relevance,
diagnostic reasoning, and evidence-based consistency. Each domain was scored on a 5-point Likert scale, with a
maximum total score of 25. Statistical analyses included independent-samples t-tests, Cohen’s d effect sizes, and
intraclass correlation coefficient (ICC) assessment. ChatGPT achieved a significantly higher mean total composite
score than DeepSeek (23.2 = 1.8 vs. 20.6 +2.4; p = 0.006; Cohen’s d = 1.15). ChatGPT also outperformed DeepSeek
across all evaluation domains, including accuracy (4.72 + 0.31 vs. 4.18 = 0.52; p = 0.003), completeness (4.68 *
0.37 vs. 4.10 £ 0.55; p = 0.005), clinical relevance (4.61 = 0.42 vs. 4.09 £ 0.58; p = 0.011), diagnostic reasoning (4.58
+ 0.46 vs. 3.98 = 0.63; p = 0.008), and evidence-based consistency (4.75 = 0.29 vs. 4.16 = 0.49; p = 0.002). Large
effect sizes were observed across all domains. Inter-rater reliability demonstrated excellent agreement among
evaluators (ICC = 0.87; 95% CI: 0.81-0.92). ChatGPT demonstrated superior performance compared with
DeepSeek in oral pathology education and evidence-based diagnostic decision support. Its higher accuracy,
completeness, clinical relevance, and consistency with established evidence suggest considerable potential as an
adjunctive educational and clinical support tool. Nevertheless, human oversight remains essential to ensure
accuracy and mitigate the risks associated with Al-generated outputs. Further large-scale studies incorporating
real clinical cases and multimodal diagnostic data are warranted.
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Introduction

Artificialintelligence (Al) has emerged as one of the most transformative technologies in modern healthcare, fundamentally
reshaping the ways in which clinical information is accessed, interpreted, and applied in both educational and clinical
contexts. Recent advances in machine learning, natural language processing (NLP), and generative Al have enabled the
development of systems capable of performing complex cognitive tasks that were traditionally restricted to human experts.
Amongthese innovations, large language models (LLMs) have gained significant attention due to their ability to understand,
generate, summarise, and interpret human language with high fluency and contextual coherence [1,2]. LLMs are deep
learning systems trained on vast corpora of text data using transformer-based architectures, enabling them to model
linguistic relationships and generate contextually relevant responses through probabilistic prediction of token sequences
[3,4]. Unlike traditional rule-based expert systems, LLMs do not rely on predefined decision trees but instead learn complex
statistical representations of language from large-scale datasets. The release of ChatGPT marked a pivotal milestone in the
democratisation of generative Al, enabling conversational interaction with advanced language models capable of
answering questions, generating explanations, and supporting reasoning tasks across multiple domains, including
healthcare, education, and scientific research [4,5].

Since their introduction, LLMs have demonstrated promising performance in standardised medical knowledge
assessments. Studies have shown that GPT-based models can perform at or near passing thresholds on medical licensing
examinations, highlighting their potential utility in medical education and decision support systems [6,7]. Similarly,
research evaluating LLMs on clinical reasoning tasks has demonstrated strong performance in knowledge retrieval,
diagnostic assistance, and structured question answering [2]. However, concerns remain regarding hallucination, lack of
transparency, and potential dissemination of incorrect or misleading information, particularly in high-stakes clinical
environments [8,9]. The increasing integration of LLMs into healthcare education has been particularly evident among
medical and dental students, who increasingly utilise these systems to summarise scientific literature, generate study
materials, and clarify complex concepts. Educational research suggests that LLMs may enhance self-directed learning,
improve access to educational resources, and support personalised learning experiences [10,11]. Nevertheless, concerns
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persist regarding overreliance on Al-generated content, potential erosion of critical thinking skills, and the need for
verification against authoritative sources [12].

Within dentistry, the adoption of Al technologies has expanded significantly over the past decade. Early applications
focused primarily on image-based diagnostics, including radiographic interpretation, caries detection, periodontal
assessment, and orthodontic planning. More recently, LLMs have extended the scope of Al applications to include natural
language-based tasks such as clinical documentation, patient communication, treatment planning support, and
educational assistance [13,14]. Systematic reviews indicate that LLMs have substantial potential to enhance efficiency in
dental education and clinical workflows while emphasising the importance of human oversight to mitigate risks associated
with inaccurate outputs [15,16]. Oral pathology represents one of the most complex and intellectually demanding
disciplines within dental education and clinical practice. It involves the study, diagnosis, and management of diseases
affecting the oral and maxillofacial region, including inflammatory disorders, infectious diseases, developmental
anomalies, cysts, tumours, potentially malignant disorders, and oral cancers. Accurate diagnosis in oral pathology requires
integration of clinical findings, patient history, radiographic interpretation, and histopathological features. Consequently,
diagnostic reasoning in this field is inherently complex and often involves detailed differential diagnosis processes [17].
Given this complexity, oral pathology provides an ideal framework for evaluating the reasoning capabilities of LLMs. Recent
studies have demonstrated that Al systems can achieve moderate to high performance in oral lesion classification and
dental diagnostic tasks, particularly when structured prompts are used [18,19]. However, the comparative performance of
different LLMs, particularly ChatGPT and newer models such as DeepSeek, remains underexplored in oral pathology
education. Although several studies have investigated ChatGPT's performance in medical and dental examinations, most
have focused on single-model evaluation rather than head-to-head comparisons between competing LLMs. Furthermore,
evidence remains limited on their performance in complex clinical reasoning tasks specific to oral pathology, which require
integrating multimodal clinical information. This represents a significant gap in the current literature.

Methods

Study Design

This study was designed as a cross-sectional comparative pilot study aimed at evaluating and comparing the performance
of two large language models (LLMs), ChatGPT (OpenAl) and DeepSeek, in oral pathology education and evidence-based
diagnostic decision support.

Study Setting and Period
The study was conducted between January and December 2025. All stages of the study, including prompt development, Al
response generation, data extraction, anonymisation, and expert evaluation, were performed electronically using
standardised procedures.

Study Materials
Educational Questions
Ten structured oral pathology educational questions were developed based on standard undergraduate and postgraduate
curricula and authoritative textbooks, including Neville’s Oral and Maxillofacial Pathology.
The questions covered the following conditions:

e Periapical abscess

e Radicular cyst

e Dentigerous cyst

e Oralcandidiasis

e Oral leukoplakia

e Orallichen planus

e |rritation fibroma

e Mucocele

e Recurrent aphthous stomatitis

e Pyogenic granuloma

Clinical Case Scenarios
Five standardised clinical case scenarios representing commonly encountered oral pathology conditions were developed.
Each case included patient demographics, chief complaint, clinical description, relevant medical and dental history, and
radiographic findings when applicable.
The cases included:
e Periapical abscess
Radicular cyst
Mucocele
Oral leukoplakia
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e Orallichen planus

Artificial Intelligence Models
Two large language models were evaluated:
e ChatGPT (OpenAl, latest publicly available version at the time of data collection)
o DeepSeek (latest publicly available version at the time of data collection)
No model fine-tuning was performed. Both systems were accessed via their standard user interfaces.

Prompt Standardisation and Data Collection

To ensure comparability, identical prompts were used for both Al models. Each question and clinical case was submitted
independently in separate chat sessions to avoid contextual bias or memory carryover. All generated responses were
recorded verbatim and stored in a secure document. Responses were anonymised and coded as Response A and Response
B for evaluation.

Expert Evaluation

Three board-certified oral pathologists, each with a minimum of five years of academic and clinical experience,
independently evaluated all responses. Evaluators were blinded to the identity of the Al model generating each response.
Discrepancies in scoring were resolved through consensus discussion. As this investigation was designed as a pilot study,
no formal a priori sample size calculation was performed. The results should therefore be interpreted as exploratory and
hypothesis-generating

Evaluation Criteria
Each response was assessed using a structured scoring rubric covering five domains:
e Accuracy
e Completeness
e Clinicalrelevance
e Diagnostic reasoning
e Evidence-based consistency
Each domain was scored on a 5-point Likert scale (1 = poor, 5 = excellent). The maximum possible total score per response
was 25. Scores assigned by the three oral pathologists were averaged for each response before statistical analysis.

Outcome Measures
Primary Outcome
e Total composite score (sum of all five domains)

Secondary Outcomes
e Individual domain scores:
o Accuracy

o Completeness

o Clinical relevance

o Diagnostic reasoning

o Evidence-based consistency
Statistical Analysis

Statistical analyses were performed using IBM SPSS Statistics version 29.0 (IBM Corp., Armonk, NY, USA). Scores assigned
by the three oral pathologists were averaged for each response before statistical analysis. Descriptive statistics were
reported as mean * standard deviation (SD). The Shapiro-Wilk test was used to assess data normality. Since all variables
demonstrated approximately normal distributions, comparisons between ChatGPT and DeepSeek were conducted using
independent-samples t-tests. Mean differences, 95% confidence intervals (Cls), and p-values were calculated for all
primary and secondary outcomes. Effect sizes were estimated using Cohen’s d and interpreted as small (0.20), medium
(0.50), and large (=0.80). Inter-rater reliability among evaluators was assessed using the Intraclass Correlation Coefficient
(ICC). ICC values below 0.50 were considered poor, 0.50-0.75 moderate, 0.75-0.90 good, and above 0.90 excellent
reliability. As this investigation was designed as a pilot study, no formal a priori sample size calculation was performed.
Therefore, findings should be interpreted as exploratory and hypothesis-generating. Given the exploratory nature of the
study, p-values were not adjusted for multiple comparisons. Statistical significance was established at p <0.05.

Ethical Considerations

This study did not involve human participants, animal subjects, or identifiable patient data. All clinical scenarios were
anonymised and used strictly for educational and research purposes. The study adhered to ethical principles of scientific
integrity, transparency, and responsible use of artificial intelligence in academic research.
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Results

Overall Performance Comparison Between ChatGPT and DeepSeek

A total of 15 oral pathology items (10 educational questions and 5 clinical case scenarios) were evaluated. Responses
generated by ChatGPT and DeepSeek were independently scored by three expert oral pathologists across five domains:
accuracy, completeness, clinical relevance, diagnostic reasoning, and evidence-based consistency. ChatGPT
demonstrated significantly higher overall performance compared with DeepSeek across all evaluated domains. The mean
total composite score for ChatGPT was 23.2 + 1.8, compared with 20.6 + 2.4 for DeepSeek (t =3.12, p=0.006, Cohen’s d =
1.15), indicating a large effect size favouring ChatGPT.

* p = 0.006
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Figure 1. Overall Performance Comparison

Comparison of total composite scores between ChatGPT and DeepSeek. ChatGPT achieved a significantly higher mean composite score
(23.2 £ 1.8) than DeepSeek (20.6 + 2.4). An independent-samples t-test demonstrated a statistically significant difference between the
two models (t=3.12, p = 0.006), with a large effect size favouring ChatGPT (Cohen’s d = 1.15). Error bars represent standard deviations.

Domain-Wise Performance Analysis
Significant differences were observed across all five evaluation domains:
e Accuracy (p=0.003)
e Completeness (p = 0.005)
e Clinicalrelevance (p=0.011)
e Diagnostic reasoning (p = 0.008)
e Evidence-based consistency (p =0.002)
ChatGPT consistently achieved higher mean scores across all domains. Given the exploratory pilot nature of the study, p-
values were not adjusted for multiple comparisons.

Figure 2. Domain-Wise Score Comparison —— ChatGPT
Completeness —— DeepSeek
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Figure 2. Domain-wise comparison of performance scores between ChatGPT and DeepSeek across five evaluation
domains.
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ChatGPT demonstrated consistently higher mean scores in Accuracy (4.72 vs. 4.18, p = 0.003), Completeness (4.68 vs.
4.10, p=0.005), Clinical Relevance (4.61 vs. 4.09, p =0.011), Diagnostic Reasoning (4.58 vs. 3.98, p =0.008), and Evidence-
Based Consistency (4.75 vs. 4.16, p = 0.002). The larger radar area occupied by ChatGPT indicates superior and more
consistent performance across all evaluated domains.

p=0.003 p=0.005 p=0.011 p=0.008 p=0.002
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Figure 3. Comparison of domain-specific performance scores between ChatGPT and DeepSeek.

Bars represent mean scores and error bars indicate standard deviations. ChatGPT achieved significantly higher scores
across all evaluation domains, including Accuracy (p = 0.003), Completeness (p = 0.005), Clinical Relevance (p = 0.011),
Diagnostic Reasoning (p = 0.008), and Evidence-Based Consistency (p = 0.002). These findings demonstrate a consistent
advantage of ChatGPT across all assessed dimensions of clinical response quality.

Table 1. Comparison of Domain Scores Between ChatGPT and DeepSeek

Domain ChatGPT (Mean + SD) &Z:':ieseg) tvalue | p-value sElfzf:;’;)
Accuracy 4.72 +0.31 4,18 +0.52 3.21 0.003 1.18
Completeness 4.68 +0.37 4.10+0.55 3.05 0.005 1.12
Clinical Relevance 4.61+0.42 4.09+0.58 2.72 0.011 0.98
Diagnostic Reasoning 4.58 £ 0.46 3.98 £0.63 2.89 0.008 1.05
Evidence-Based Consistency 4.75+0.29 4.16 £0.49 3.45 0.002 1.25
Total Score 23.2+1.8 20.6+x2.4 3.12 0.006 1.15
Accuracy Performance

ChatGPT achieved significantly higher accuracy scores compared with DeepSeek (4.72 = 0.31 vs. 4.18 + 0.52, p = 0.0083).
Responses generated by ChatGPT demonstrated stronger alignment with established oral pathology diagnostic criteria and
reduced occurrence of incomplete or partially incorrect explanations.

Completeness of Responses
In terms of completeness, ChatGPT again outperformed DeepSeek (4.68 + 0.37 vs. 4.10 = 0.55, p = 0.005). ChatGPT
responses were more comprehensive, frequently including:

e Expanded differential diagnoses

e Detailed etiological explanations

e  Structured clinical reasoning pathways

Clinical Relevance

ChatGPT demonstrated higher clinical relevance scores (4.61 = 0.42 vs. 4.09 + 0.58, p = 0.011). Its responses were more
closely aligned with practical dental decision-making, particularly in management-oriented questions and clinical case
interpretation.

Diagnostic Reasoning
Significant differences were observed in diagnostic reasoning performance. ChatGPT achieved a mean score 0f 4.58 + 0.46,
whereas DeepSeek achieved 3.98 £ 0.63 (p = 0.008). ChatGPT showed stronger ability to:

e Integrate clinical and radiographic information

e Generate structured differential diagnoses

Copyright Author (s) 2026. Distributed under Creative Commons CC BY 4.0
Received: 10-08-2026 - Accepted: 10-10-2026 - Published: 18-10-2026 3379


https://doi.org/10.54361/ajmas.261032

Algalam Journal of Medical and Applied Sciences. 2026;9(10):3375-3382
https://doi.org/10.54361/ajmas.261032

e Prioritise likely conditions
DeepSeek showed greater variability in reasoning structure and occasional omission of intermediate diagnostic steps.

Evidence-Based Consistency
Evidence-based consistency was the strongest domain for ChatGPT (4.75 + 0.29 vs. 4.16 = 0.49, p = 0.002). ChatGPT
responses were more consistent with established oral pathology textbooks and current clinical guidelines.

Inter-Rater Reliability
Inter-rater reliability analysis demonstrated excellent agreement among evaluators:
e [CC=0.87(95% CIl: 0.81-0.92)
This indicates high consistency among the three oral pathologists in scoring Al-generated responses. An ICC value greater
than 0.75 was considered indicative of good reliability, while values above 0.90 indicated excellent agreement
ChatGPT significantly outperformed DeepSeek across all domains
Largest differences observed in:
o Evidence-based consistency
o Accuracy
Effect sizes were large (Cohen’s d > 0.8 in all domains)
Strong inter-rater reliability supports robustness of scoring system

Discussion

The present pilot comparative study evaluated the performance of ChatGPT and DeepSeek in oral pathology education and
evidence-based diagnostic decision support. The findings demonstrated that ChatGPT significantly outperformed
DeepSeek across all evaluated domains, including accuracy, completeness, clinical relevance, diagnostic reasoning, and
evidence-based consistency. These results align with the growing body of literature suggesting that large language models
(LLMs), particularly GPT-based systems, demonstrate strong performance in healthcare education and knowledge-based
clinical tasks [18,19]. The superior performance of ChatGPT observed in this study is consistent with previous research
showing that LLMs can achieve high accuracy in medical knowledge assessment and licensing examination scenarios.
Gilson et al. and Kung et al. reported that ChatGPT performed at or near passing standards on medical examinations such
as the USMLE, highlighting its ability to process and apply complex biomedical knowledge [18,20].

Similarly, GPT-based models have been shown to perform wellin structured question-answering tasks requiring conceptual
understanding and reasoning [21]. In dental education specifically, recent studies have confirmed the increasing role of
LLMs in supporting learning, knowledge synthesis, and examination preparation [22,23]. These findings support the present
study, where ChatGPT demonstrated superior accuracy and completeness compared to DeepSeekin oral pathology tasks.
Oral pathology represents one of the most cognitively demanding domains in dentistry due to the need for integration of
clinical, radiographic, and histopathological data. The higher diagnostic reasoning scores observed for ChatGPT are
consistent with previous studies demonstrating the ability of GPT-based systems to support diagnostic decision-making
and oral lesion assessment [24,25]. Similarly, previous investigations have reported that LLMs demonstrate moderate to
high performance in dentistry-related diagnostic reasoning, particularly when structured prompts are used [24,25]. The
ability of ChatGPT to synthesise clinical features and generate differential diagnoses in the present study reflects its
transformer-based architecture, which enables contextual reasoning across extensive textual datasets [26].
Evidence-based consistency was one of the strongest domains for ChatGPT in this study. This finding alighs with previous
investigations demonstrating that LLMs encode substantial clinical knowledge derived from biomedical literature and can
provide clinically relevant responses aligned with established medical guidelines [18,19,27]. However, despite these
strengths, several studies emphasise that LLMs may generate plausible but incorrect outputs, highlighting the importance
of human oversight and expert validation [28,29]. This limitation is particularly relevant in oral pathology, where diagnostic
inaccuracies may have significant clinical consequences. The higher clinical relevance scores achieved by ChatGPT
support its potential use as a supplementary educational tool in dental curricula. Previous studies have shown that
ChatGPT can facilitate understanding of complex biomedical concepts and improve access to educational resources
[30,31]. Furthermore, systematic reviews in health professions education suggest that LLMs can enhance self-directed
learning and student engagement while providing rapid access to summarised information [22,32]. Nevertheless, concerns
regarding overreliance, misinformation, and reduced critical appraisal skills remain important considerations [31]. The
observed superiority of ChatGPT over DeepSeek in this study is consistent with comparative evaluations conducted in other
healthcare-related domains, where GPT-based models frequently demonstrate stronger reasoning capabilities and more
comprehensive responses [31,32,33].

This difference may be attributed to extensive training datasets, reinforcement learning from human feedback (RLHF), and
optimisation strategies implemented during model development [26,27]. Such characteristics may contribute to enhanced
performance in complex clinical reasoning tasks.
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Limitations of LLM-Based Diagnostic Tools

Despite promising results, LLMs remain subject to important limitations. Hallucination, defined as the generation of
plausible but inaccurate information, remains a recognised challenge [28]. Furthermore, model performance can vary
depending on prompt design, context specificity, and task complexity [23]. Additionally, current LLMs do not possess
genuine clinical understanding but instead rely on probabilistic prediction based on learned language patterns. This
limitation underscores the importance of maintaining human oversightin all clinical applications. The present study is also
limited by its pilot design and relatively small sample size, which may affect generalizability. Similar limitations have been
reported in previous early-stage evaluations of LLMs in dentistry and healthcare education [23,24].

Implications for Dental Education and Clinical Practice

The findings suggest that ChatGPT may serve as a valuable adjunctive tool in oral pathology education by supporting
student learning and enhancing exposure to diagnostic reasoning processes. Similar recommendations have been
proposed in recent studies examining Al integration within health professions education [30,32]. Nevertheless, Al-
generated information should be critically appraised and verified using authoritative textbooks, clinical guidelines, and
peer-reviewed literature. Clinical implementation should be approached cautiously, with LLMs functioning as decision-
support tools rather than substitutes for professional judgment [29].

Future Research Directions

Future investigations should evaluate LLM performance using larger datasets, authentic clinical cases, and image-based
oral pathology scenarios. Emerging multimodal Al systems capable of integrating textual and visual information may offer
additional opportunities for improving oral pathology education and diagnostic support. Longitudinal studies examining the
impact of Al-assisted learning on student performance, knowledge retention, and clinical competency are also needed to
establish the long-term educational value of these technologies [30,31,32,33,34].

Conclusion

This pilot study demonstrated that ChatGPT significantly outperformed DeepSeek across all evaluated domains of oral
pathology education and evidence-based diagnostic decision support, including accuracy, completeness, clinical
relevance, diagnostic reasoning, and evidence-based consistency. The findings suggest that ChatGPT may serve as a
valuable adjunctive educational and clinical support tool in dentistry. However, both systems remain susceptible to
limitations inherent to large language models, including potential inaccuracies and hallucinations. Consequently, Al-
generated outputs should always be interpreted under professional supervision and verified against authoritative evidence-
based sources. Further large-scale studies incorporating real-world clinical cases and multimodal diagnostic data are
required to establish the role of large language models in dental education and clinical practice. Although the findings
favour ChatGPT, the rapid evolution of large language models necessitates continuous re-evaluation, as comparative
performance may change substantially with future model updates.
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