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Abstract

In recent years, artificial intelligence (Al), particularly large language models (LLM), has advanced rapidly and
been applied across various sectors, including healthcare and dentistry. A prominent application is the development
of chatbots that simulate human-like conversations using natural language processing (NLP). These tools can assist
in patient education, especially when providing accessible explanations of complex medical procedures. However,
the quality of information they provide in non-English languages, such as Thai, remains underexplored. This study
aimed to assess the quality of Thai-language responses generated by LLM-based chatbots regarding orthognathic
surgery combined with orthodontic treatment (OGS). To evaluate the quality of information provided by Thai-language
LLM-powered chatbots in response to frequently asked patient questions about orthognathic surgery with orthodontic
treatment. Two board-certified oral and maxillofacial surgeons created a set of 10 frequently asked questions in Thai
about OGS. These were submitted to four major Al chatbot platforms: ChatGPT (GPT-40), Google Gemini (Gemini 2.0
Flash), Anthropic Claude (Claude 3.5 Sonnet), and Microsoft Copilot (standard version with o1 reasoning), using only
their free or basic versions. Chatbot responses were anonymized and coded to blind the evaluators. Two experienced
OGS specialists independently assessed each answer using the Global Quality Score (GQS), which evaluates five
domains: accuracy, completeness, clarity, relevance, and consistency. Scores were recorded in Microsoft Excel and
analyzed using descriptive statistics. Inter-rater reliability was measured using the intraclass correlation coefficient.
Gemini 2.0 Flash scored highest in accuracy (3.90 + 1.66), followed by Copilot (3.40 + 1.58), GPT-40 (2.80 + 1.23),
and Claude 3.5 Sonnet (2.40 + 1.07). For completeness, Gemini led again (4.70 + 0.95), while Claude had the lowest
score (3.90 + 1.10). In clarity, Copilot ranked highest (4.50 + 0.85), and Claude lowest (2.80 + 0.79). In relevance,
Gemini scored highest (4.40 + 0.84), while Claude trailed (3.30 + 0.67). Copilot achieved the highest consistency
(4.70 £ 0.48), and Claude the lowest (3.80 + 0.92). The overall inter-rater reliability for GQS was good. The quality
of responses generated by Thai-language LLM chatbots on OGS-related topics varied between platforms. Google
Gemini 2.0 Flash demonstrated the highest overall performance across multiple evaluation domains. While GPT-4o
produced understandable content for general users. To enhance chatbot reliability, Thai healthcare professionals
are encouraged to contribute high-quality, accessible Thai-language content for model training. Chatbots may serve

as supplementary tools for patient education but should not replace professional medical consultation.
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Yongvikul et al.,, 2026 45



“Az

A\
A :
é@g HU(I)_szS' The 13" Annual Scientific Meeting of the Royal College of Dental Surgeons of Thailand

THAILAND

NaN1SAN®E

M3UsziiuAANAMEUIN AICB FoAlUsuNTLLARS
Blumssef 2 wuhenuaenndessewinagUssidiu (inter-rater
reliability) i1 0.82 Feagfluszsivd Wlefinsanmalas sy
uiaediA wude e iauesiiiaAeasiign (4.30 + 0.79) vaugil
suenugndesiiAadmiian (3.13 + 1.47) uandliiuin
TnemlummeunnynlusunsudanuasduaniluBnssny
wigsdlemaupnansiuluuimuuiuswesdoya iowdnilng)
fawesuiunadaulusziuifenn lasrade e
ANuATUTILEYT 4.18 + 1.08 LAz sTAluef 3.73 + 111
(5Uf 2 waenn91971 2) Ameustmunvessay AICB gnuandly
Supplement data 2

FenBsuidivununmdinoussnirelusunsy wui
Gemini 2.0 Flash flnzuuugsiignlunanesu lagiamzsy
ANUATUNIY (4.70 = 0.95) UATAINNADY (3.90 = 1.66)
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fmeulnesinAianlunniii vaiedl Claude 3.5 Sonnet i
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ALNEWTgR waw Copilot with o1 reasoning Tirney

a

Pagauafan

q

All prompts and questions were
carefully reviewed by all researchers.

Review of FAQs by 2 researchers

Collected answers from 4 different
chatbots within a day

Blinded evaluation of answers by
2 researchers within a day

Prompts were excluded when all
chatbots misunderstood them.

JUT 1 amesuensrumTIsEINEIiUNsUsHdunain mYesRIme U NlUTUNTI Al chatbot 4 Tusunsu laun ChatGPT, Gemini, Claude

uag Copilot sloA10mWUVeeAgiy OGS Gegnaiileegde 2 au sauviavue 10 Aratuvan amdulamonudhlusunsu Al lng

idenldeiduns vimiuvuindimevleeluitnweTelusunsulizusuidug (single-blinded) §Uszilufiogide vy 2 TreUsviduannIm
Amaulneld Global Quality Score (GQS) utiutly 5 sedvFuanisigazidenlunis1ei 2

Figure 1 The diagram illustrates the research process regarding the evaluation of answer quality from four Al chatbot programs:

ChatGPT, Gemini, Claude, and Copilot, in response to frequently asked questions about OGS. The main questions—10 in total—

were created by two researchers. These questions were then input into the Al programs using their free versions. The responses

were recorded without revealing which program produced which answer (single-blinded). Two experts served as evaluators, assessing

the quality of the answers using the Global Quality Score (GQS), which consists of five levels detailed in Table 2
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Table 1 The frequently asked questions (FAQs) were created by two researchers

YAANUNEN FIUIUANNNY DY
1. msednvinsslnssiuiunsinitufessls 1
2. MIWFaungslng 1 ¥3e 2 ¥1n55iAs wansnaiueeals 1
3. TausnA1esEnIemsdnneudaiiy warn1siniluneurisin dusuniseidnunssinssintunisdnilu 1
4. ndsdnvnssinssiuiunisdnily S1dudeainilurselyl 1
5. MInFRvINssinssuAunsiailumsiunuriumunmdiailuieunselunufasunmsudindalamiFuanou 2
mszezls
6. lunthilen wie seeBufen anunsoutlalenisehdannssinslavsolsl 2
7. gwnsiianunsanuldndminiidauinsslns wazesmuuiuiile wasmuemsunildidlela 3
8. dpuUN1IPHARYINAYRIAUNA uTeIU MR INFATINTSINS 1
9. msidounns Sudusesimientunsideunnsslnsvielsl nszwmnle 2
10. néan1swsinnssing Menaiarldradnsliidulunmudisosnismioll winliszaunnudisa 3

aansauslulavseld msudludiels

Accuracy

All Chatbots

standard Copilot
with o1 reasoning

Gemini 2.0 Flash

Ui 2 windwesiSeuiieunailunisusadu 5 arvan laln Asgnaed (Accuracy), AIwATUGIU (Completeness), Aatudau (Clarity),
A1AET89 (Relevance), uagaaiuasiuase (Consistency)
Figure 2 Parameters used to compare evaluation criteria across five main aspects based on the Global Quality Score (GQS): Accuracy,

Completeness, Clarity, Relevance, and Consistency.
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#1579 2 Aiade Global Quality Score (GQS) uvsnmwiInvassNUEN
Table 2 Average Global Quality Score (GQS) by Type of Chatbot

Accuracy Completeness Clarity Relevance Consistency

(Means+SD) (Means+SD) (Means+SD) (Means+SD) (Means+SD)
ChatGPT (GPT-40) 2.80+1.23 4.10+1.20 3.50+0.97 3.80+0.63 4.20+0.79
Google Gemini 3.90+1.66 4.70+0.95 4.10+1.10 4.40+0.84 4.50+0.71
(Gemini 2.0 Flash)
Anthropic Claude 2.40+1.07 3.90+1.10 2.80+0.79 3.30+0.67 3.80+0.92
(Claude 3.5 Sonnet)
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Figure 3 Evaluation results by individual question across all 10 questions, showing the average score of each chatbot program per question
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