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Abstract

Objectives: This narrative review examined research trends in artificial intelligence (Al) chatbots for oral health education and
counseling, with a particular focus on differences between Korean and international studies in their progress toward clinical
application. Methods: International studies were searched in PubMed and Web of Science, and Korean studies in RISS, KCl, and
DBpia, with the search limited to publications from 2019 onward. Of the 63 eligible international studies, 12 were purposively
sampled to balance dental subspecialty and country of origin, with all studies reporting user or clinical outcomes retained; both
Korean studies meeting the criteria were included. The 14 studies were categorized into three translational stages: development,
performance evaluation, and effectiveness validation. Results: International studies spanned all three stages and included
randomized controlled trials that assessed clinical and behavioral outcomes in patients. In contrast, the Korean studies remained
at the development stage, with no assessment of response quality and no effectiveness validation involving actual users.
However, many international studies were also preliminary or small in scale, indicating that widespread clinical adoption has not
yet been achieved. Conclusions: A pronounced gap exists between Korean and international research in the clinical translation
of Al chatbots for oral health education and counseling. To bridge this gap, Korean research should move beyond development
toward user-centered evaluation and effectiveness validation, supported by the construction of Korean-language datasets,
standardized assessment metrics, and multidisciplinary collaboration involving dental hygienists.
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SHH Q13 A5 (artificial intelligence, AT)¥} AF1o{x] 2] (natural language processing, NLP) 7]&:2] @42 o] & Holof] | 28 AH|A 1
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International literature Korean literature
Database search Database search
PubMed, Web of Science RISS, KCI, DBpia
(n=2,198) (n=11)
After duplicates removed After duplicates removed
(n=1,543) (n=5)
After title and abstract screening After title and abstract screening
(n=697) (n=4)
After full-text review After full-text review
(n=63) (n=2)
Studies included Studies included
(n=12) (n=2)

Fig. 1. Flow diagram of the literature search and selection process.
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Table 1. Summary of overseas studies on Al chatbots for oral health education and consultation by translational

stage
Author (year) Country Al model / Chatbot Target/domain Methods and main findings
Stage 1. Development
Fanelli et al. (2025) Italy PerioGPT Periodontal ~ Built a periodontology-specific model; compared
(periodontology-specific ~ knowledge/  with 5 general chatbots on 50 items and validated
GPT-40 + RAG) development on 71 items. Achieved the highest accuracy
(81.16%), showing that a domain-specific model
can outperform general LLMs.
Stage 2. Performance evaluation
Lv et al. (2024) China Bard, ChatGPT General oral ~ Blinded evaluation of responses to 40 patient-
disease/patients derived questions by experts and laypersons.
ChatGPT-4 performed best, though variability
existed across models.
Jacobs et al. (2024) USA ChatGPT Third molar ~ Assessed accuracy against AAOMS clinical
extraction/  guidelines and readability via Flesch-Kincaid.
patients Accuracy was acceptable, but readability was low
and citations were absent.
Mohammad- USA ChatGPT, Bard, Bing  Endodontic FAQs Evaluated the validity and reliability of chatbot
Rahimi et al. (2024) / patients responses to endodontic FAQs. Confirmed
potential as an information source alongside
limitations for public use.
Chen et al. (2025) China Ernie Bot, ChatGPT, Orthodontic  Evaluated responses to 50 pre-treatment questions
Gemini consultation /  across 6 dimensions. Mostly scored 3-4, indicating
patients cautious use and need for expert verification.
Ozcivelek and Tirkiye DeepSeek-R1, ChatGPT, Prosthodontics/ Evaluated responses to 35 prosthodontic FAQs for
Ozcan (2025) Dental GPT patients accuracy, readability, and actionability (in-silico).
Some responses contained unverifiable citations.
Tuzlali et al. (2025) Tirkiye ~ ChatGPT, DeepSeek,  Dental implants/ Evaluated 45 implant FAQs across 5 chatbots.
Gemini, Claude, patients ChatGPT-ol ranked highest (relevance 4.99), with
Perplexity large performance differences among platforms.
Stephan et al. Germany ChatGPT (report Radiology report Randomized 300 patients; the simplified version
(2025) simplification) explanation/  of Al-generated radiology reports improved
patients comprehension and communication.
Stage 3. Effectiveness validation
Pithpornchaiyakul Thailand ~ FunDee (dedicated Toothbrushing Validated as an alternative to in-person training
etal. (2022) chatbot) education/  during COVID-19. The 30-day FunDee improved
caregivers  toothbrushing skills without face-to-face training.
Hunsrisakhun et al. Thailand FunDee Plus (dedicated Child oral health RCT with 320 dyads. The standalone chatbot was

(2025) chatbot, PMT-based)  / caregiver-child an effective alternative to a group combining
chatbot with in-person training for improving
child oral health.

Santonocito et al. Italy Al chatbot (guideline- Orthodontic ~ RCT with 100 orthodontic patients (chatbot

(2025) based) patient vs. leaflet). Gingival inflammation (MGI) improved

education/  significantly, but knowledge gain did not differ.
patients

Islam (2025) Pakistan ~ ChatGPT (educational ~ Endodontic & Randomized comparison in 100 patients. The Al

content) restorative/  group showed higher clarity, usefulness, and trust,
patients lower anxiety, and better knowledge retention.

AT: artificial intelligence; RAG: retrieval-augmented generation; AAOMS: American Association of Oral and Maxillofacial
Surgeons; LLM: large language model; FAQ: frequently asked question; RCT: randomized controlled trial; PMT: protection

motivation theory; MGI: modified gingival index.
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Table 2. Summary of Korean studies related to Al chatbots for oral health education and consultation

Author (year) Category Al technology / model Target/data Methods and main findings
Park (2024a) Development GPT + RAG Dental hospital board Built a dental consultation Q&A chatbot
(LangChain) consultation data  that retrieves consultation content similar

(60,218 characters) to the user’s question. Simulation suggested
improved access and accuracy.

Park (2024b) Development RAG + function calling Same consultation Improved handling of complex questions
+ Al agent dataset via function calling and parallel processing.
Simulation-stage demonstration; no user/
clinical validation.

Al artificial intelligence; GPT: generative pre-trained transformer; RAG: retrieval-augmented generation.
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