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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-do (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.

Keyword: Orthognathic Surgery, Chatbot, Artificial Intelligence, Orthodontics treatment, Large Language Model

Received date: Aug 15, 2025 Revised date: Oct 24, 2025 Accepted date: Nov 5, 2025
Doi:

Aadiaiiafuunaaw:

algums 1AasENS whunvusnssudnily Ao viuaLmEmans 1NINEIFENTINNEUYS 16/10 0.558UARBIY TN WA/UTINTTAILN NFVNLVITUAT
10170 Usewnelne ns: 02-4315383 Bua: nattharin_wong@gmail.com

Correspondence to:

Nattharin Wongsirichat, Department of Orthodontics, Faculty of Dentistry, Bangkokthonburi University, 16/10 Thawi Watthana, Bangkok
10170, Thailand Tel.: 02-4315383 Email: nattharin_wong@gmail.com

Yongvikul et al.,, 2026 43

\oie

ssaid Ul 9



article in press

P

UNUI

msdadewsInsslng (orthognathic surery: OGS)
Tfiunsdailu (Orthodontic treatment) 1unszuaunssny
Adudounarliszoznaiuiu suffesendunnusiuile
pgelnaTasEnIiuaunngiafiu dasunvdvosuinuay
windalamidoa srufunnd uazsiumuwndmnly2 gaesin
AHIUNSIENUANANLIUAZAMUEINIINTUNNERN
Hammnailedesindulafeafuuumamsin uasfnw
%aag‘aLﬁ'mﬁ’u%y’umaudauuawé’nmimﬁm PABAILAIAYS
flenaiintu aehdlsfina mmhjaxmﬂiumiLﬁﬁwﬁwﬁlﬁmmm
yaguMERBAnATTIResNs Ussneudumwavlavesiiie
flagFouinnuszaunsaivesBuiineinunsindandoty
dwalvigieilidesiuluduahdeyanundssiie lu
sruuansaumativy Sumesids® Sslutiagiuiansaumen
oaulaivanssuuuuiilideyaifieniuns 0Gs fidlugUuuy
Formuardonn®® whnssunssumalnnisigamdngiu
mdinemansanuunaioyaiidefielduniian usidlom
daulmyjﬁquLﬂuﬁamiﬁ’ﬂuiwdﬂqQ’L%SJ’szy wagindld
vesiinlaestagtheios sdimaduyeeadlisudoyatignios
Asufusnniian afls iadsduvasteyadnussinvmiefiden
INssUNTINAM (grey literature) Fufudoyanlifiyuuuy
msthiauefdumnasguazmanszuIumsulaggnsg
Aol dwalidonlundsdeyadnannorananaiou
soldasudiu™ ﬁﬂsziaamﬁéwﬁ’ﬁyﬁ@,m'%wL%W%’Umiv‘l’w OGS
THlunsiumdeyaredessulatuazunanlasusiieg 1wy
ulasiedtn, uwamedsile (YouTube), uardodsnuoeula]
lAuA Instagram, Facebook, Bing, AUUasAuNI %ﬂé’ﬂw
fdBenmiiorunifeiunssuiunsindn egislsfn
ﬂ’liﬁﬂ‘mﬂizLﬁuﬂmﬂﬂwmaﬁ‘ﬂlﬁyjaﬁlLNEJLL‘W?IU‘L!‘U'ENWNLﬂ/ial”lﬁ
UMY UANANKAERUNIUAUAMA I NOE T Ary
Tnsiamziulediiily? uasdomuuunanilesuiile’ saufs

06711 S & a o | 5. A o
HANLUBDINAININUIATZU NIBUNTT

uvesaaunu
deaunsnensualLazAiudILYARAIYY M53TNngUe
Tnenss®® eoravhlieugniousiugwesdeyaanad® faru
Faflanudndud yaansmemsuwmdasdandunumily
nstuuzithe i faundsdoyaseulatfivanzan® sud
Prituiuitoyaandumesidnanddddasain udfie
AsnszindennIvaNaTsve s e a 3ULUY
msiiaueLitendnidesmssuteyatiianansuionnan

mMsweunsngiFnuniluivaanuiminsumgignees®

(HL;LJD The 13™ Annual Scientific Meeting of the Royal College of Dental Surgeons of Thailand

TursliAtiihuanmeluladlygyuseivs @rtificial
intelligence: Al) laiiulnegainnsylan lnlawzinalulad
1'7iLﬁaasﬁaaﬁumiﬁauifﬁmmachine learning LAzl UUINADY
nmMwvualng) (large language models: LLM) %ﬁgﬂﬁmﬂ‘i’f
Tunannvianeanun smdeiuanssusie nilsduweundindu
fiddyues Al fausmuen (Al Chatbot:AICB) Fvanunsn
audnle Tiesed wasnevaueionueyudla
981 U TIUTIARIUNTEUIUNTUTELIONANBI5TTUTR
(Natural Language Processing: NLP) Fuduwvuddivnia
o3 A% Tnglutiagiu 38n15me NLP iuasivondouuy
$1a09 LLM umdn Tnsuuusasaanilgsumsiinduann
Yadayarunlig waranunsnesuIeNIsLINLINT R8s
A SnusziazinTomesAnouiiungluder iy
151’6%@6‘514%3LNEJLLWﬁfgjmﬁ’]smz“ LLM dussuuitannsads
Wsunsuiieaddornuiiaulvawazaenadesiu noumany
wanwn wagmifunuiiifetesiuamuldvanansguuuy
wilouniliingnaeumaulaeud™ msUssyndltimeluladd
Fuindeuseavartindududielunuauiunnssy dwali
Aamsiiutuvesdneamlugusneg lidesdumsiteselse
MIVNUHUNNTINE LagnszuunInaain lnglanizlusunsu
AICB fifuindeusig LLM %ﬁﬁwmﬁuwﬁu@uﬁuaamiﬂﬁﬁuﬁ’uﬁ‘
sprhanudiuronfamesesanapeain Tasfidmneiiie
LaEmvawauwmﬁi'ﬁmmaﬁmauauama;ﬂ%’mﬂuamw
wndsuseuladlfvgruvuvaniasiiusy@nsnin >

yndeyadreiuaziiulad fliemanzdhiv eglu
NTPUIUNS W3ONTHIMEITUNIIHIFA OGS Findesnisdum
Yoyaiignses Faiau wazdddldieiievaldussneuns
AndAuladunssny wislundsteyasaulainnuy Waan
Vuleindiin 35le Indealifie wazivuesadiae usn1sfum
Yoyanisiignltoeaunsuanglutiagtiufionsld AICB wiin
wialulad AICB 7ildnszuunis NLP Qﬂﬁmﬂ%’ﬁuﬁﬂamw
Tumsdemsdeyamaiuanssu uithgtuddlifimsinilad
Uszfiuuszannmues AICB Tnginnzegadsinenviviesdu
fanwilvedadunwmdnuazamunsenisvesUsymelng
1umwﬂﬁ%yjaﬁmﬁu OGS ungUlelagnss FatfunsAnwnil
JalimqUstasdileyseidiugainin AmgnRes uazALYIN LAY
vosdayail ACB mwilneliunftheluuiunvesnslidoya
\Reiu 0GS ileatiuayunmsindulanagiiiuanuilaves
AUrgageilusEANEA N

44 J DENT ASSOC THAI'VOL.76 NO.1 JANUARY - MARCH 2026



i\ P
A

JangunIaluazIsnIsAne

WeUszdiudnenmlunisiuuusassaniitundou
melaya1Usehvg (Al-based language models) #38 AICB
Tunsliteyaunsiae unuisuanstumeureInsAnesel
LLamii'lugiJﬁ 1 TgmsAnwndsilisndudomwenissuses
suasesssuilesanliifinislideyavie Tanildanuyud
viednilunsideusedndla nanlasagumsaiamanuiisi
N (frequent asked questions) Tun13vi OGS gﬂﬁ%”m
aerf3de 2 918 (ALY N.W) fiTsyaunsaifnu OGS s
10 fawndn 17 fougesluneilve (st 1) el
sfulairfmeuiildwanyay lyiauysal vieldgnaeslildiin
91NN599NUUY Prompt yi3efawiliid fidsuldduiu
nIPUILMIRTIN@OUTANETURDY BunnsTiinddeynau
SR I9ERUMANLT IR DE19sEUADY [aT UG
Wi au ANUTALY WarAudennfosiUIngUITaAYaIS
finwn wonant é'falﬁﬁﬂmimwaauﬁmauLﬁaﬁumgmwu
ﬁawﬂq%ﬁaﬂﬁgmﬁLﬁ@mﬂﬁwmmmnmfﬂmmlﬁﬂaﬂmaq AICB
wuraui meuldnsadinny vieflnmevasy (Hallucination)
w¥oue fulunn AICB mndusmmugniaudiluly AICB lagun
AICB dllvidenszirinsmsainsaundnyiaden1usns (subscription)
auiienyialliden1udnns (free or basic version) 3muau 4 TUsunsal
ﬁgﬂiﬁﬁmuiauﬁuﬁ“ﬂaﬂiulmmaﬁ 2 U 2568 £19 89.58%"
i ChatGPT (GPT-40, OpenAl, San Francisco, CA) &l
Ui uNMIUszInaanwaulausiue wazausoney
Aanumsnsunmdlsetnsnseuagulugunuununiidlade,
Google Gemini (Gemini 2.0 Flash, Google DeepMind,
London, UK) 6’?&Lﬁum'ﬁé’w§ﬁagﬁamﬂmsﬁumuwSafﬂ,wﬂ
KU5EUUYY Google vhlimngdwmiudawidesnstoya
U931, Anthropic Claude (Claude 3.5 Sonnet, Anthropic,
San Francisco, CA) Aflgaulusunslinuniignnsivaey
mmgnﬁammﬁawﬁﬁ?u wazlviteyailsdinegesounsumnyal
ﬁ'UQ’ibEJ, g Microsoft Copilot (Standard Copilot with o1
reasoning, OpenAl & Microsoft, San Francisco, CA & Redmond,
WA) Fawanussuusainves GPT iy Bing Search vl
aunsoajUdeyaneuianensds warsesunisideusiudu
nansnaIves Microsoft laeensasin' ™ AnauresurazA1aa
wgniiulishesiadielliuse diununmassdhasunsiuh
Wurmauanlusunsulalsingle blinded) mﬂﬁ?urzjﬂmﬁu 2
58 (A AW, efiuszaunisalsu OGS innn 10 Tazvhnis
UﬁzLﬁuQmmwmmﬁwauﬁw global quality score (GQS)
WUV Likert 5 526U (five-point Likert-type rating scale)**°

|RCDS The 13" Annual Scientific Meeting of the Royal College of Dental Surgeons of Thailand

Fagnideerumsuaedmivussidiugunmlae sy anady
Ustlow vilemmniidefevesdeya lnsamslunsidesu
Joyaguam Wy nsUsziiugunmeslalelu YouTube vide
ovmoeulavi® Insedy 5 Fiew) mnefademmndud
ANANGIER gnFias ATUMY Falou Aennde uaziieades
Inglifidetinnaiaiay, seiu 4 (7) vunefananindlag sy
onflgaidntiosiliauysaivierquieie udlinsznuaszdidny,
589U 3 (Uunana) vanedsimeudmeldls ddeinuuteu
Lwiﬁﬁgmﬁmw%aﬁmﬁw, s9U 2 (6) mnedaditeRananaiii
19t viormnunWluvanedf uwazseAu 1 (weun) nunens
Aneuauwailunisneuland lifiaugnees daau wie
Rertoaes Wudemiildannseldnuldludeenss? ot
Tunsusziliunanslu Supplement data 1

Man1sUszLliulsEnoUMe tnaelun1sUseLiiu
5 funan lawn Augnees (Accuracy) ABALgNADS
audeifiaasendndvinisvenilen sodliififoyatin
wankazAenndaItuLEIS B IuIdelie AruAsUdIY
(Completeness) Aismsthiauateyafinsaunauynusziiu
adnlnelilaziuduiisndu anudaau (Clarity) Aoniu
dladevesmun medadeadenmetiailassadne vilie
laiduan euifeates (Relevance) ﬁamsﬁﬁamag’lwuaumm
yovidonietagUsrasdiinmun laiilevuondes uas
puasinaue (Consistency) Aemunsiiveswuinn nsld
ATANA LL@S%EJ;JUGJY]EJIULﬁ’E]W]LaEJ’JﬁJuIﬂEJVLQJﬁﬂ’JWM%WLLE’Iﬂ
wiolidonndasiu Inems1ad 2 wananaeinislinzuuy
Tuusazsinu ﬂ%LLu‘U%ﬁUQMﬂWW‘Uaﬁ%@%aﬁgﬂUi%Lﬁuﬁuﬁlz
gniandudinbilulusunsu Microsoft Excel365 (Microsoft
office365, Microsoft, Redmond, WA) Inase#319n15Aa15040
Tiguuu fuszidiuazlimsiuTeveddusunsu AICB Miduruan
mnoUlf (single blinded) in1smyinAANNADAARDITENINN
AUsZAI (inter-rater reliability) MntusyiunzLuuildan
2 {fAdeazthunfneiede Aewhluuszananaseld
aanieluauide

finsuaadRgansIaIu (descriptive statistics) U904
Yoya Ferufia Aiade uasduidssuunasgu msuSeuiiieu
AZLUUTENIN 4 AICB QNILATI21IARY one-way ANOVA 113
Anseinmmalulusunsa3ias1ziedn Jamovi [The jamovi
project. (2025). jamovi (Version 2.6) [Computer Software].
Sydney, Australia: The jamovi project. Retrieved from

https://www.jamovi.org]

Yongvikul et al.,, 2026 45

\oie

ssaid Ul 9



article in press

“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

msUssidiumnINEREUIIN AICB TAlUSUN TR
Vlusnsnail 2 wuianuaenadessrinedUssidiu (inter-rater
reliability) il 0.82 Bsogfluszivd Wlefinsamalassauilu
uiae A wudewesiiauesiAiadegsdian (4.30 + 0.79) vauz
sumnugndesiaadesian (3.13 + 1.47) uandlsiituin
Tnemlummeunnynlusunsudanuasduanilu@msiny
wigsdlamaupnsnsiuluudeuuiuswesdoya iowdning)
fawesuiunasdnaulussiuifeiunn Taseadermes
ANUATURILBYT .18 + 1.08 Az udaluYesil 3.73 + 111
(§UT 2 wazmnsnadl 2) Fmeutomsmesusiay AICB gnuandlu
Supplement data 2

lenSeuifiugaunimdnausymindlusunsy wu
Gemini 2.0 Flash finzuuugsiigalunanesu lasiamzsy
ANUATUNIU (4.70 + 0.95) UATAINNABY (3.90 = 1.66)
593983170 Copilot with o1 reasoning slamulugnua
asluawe (4.70 + 0.48) du GPT-do fiazuuueglustiuuunang
Tunnfif vauzi Claude 3.5 Sonnet IdAziuusianlugy

QAR (2.40 + 1.07) Hadwstiasviouliiiufaauuands
vesfnoamusazlumalunslideyainsuiu daau ua
gn#iea Ine Gemini 2.0 Flash fluuslilvidneuiiaseungy
waziiladedigalunnsay (Ul 2 uazmsnad 2)

dlolezinausnmuanuita 10 de (e 1
wazgUTl 3) wud1 Manade 6 uazde 10 fpzuuLALgRFes
qeiian (4.25 peuun) vauedl 4o 8 Idnsuuumaniiios 1.00 Axuuu
wiREliAghuUnUANNATUIIULAYANTAIRUES Wienvazyiou
felmenugniesesdeyaluuidusunsa Tuduanuasuiu
Anude 7, 8,9 uaw 10 lamsuuuiu 5.00 uwansdanislideya
finseungu dndlusuanadaieu dawde 10 Ifazuuugegn
4.50 vauzdito 4 wag 7 lénzuuusgn 3.00 dsenaiiertoatu
Tnssaianwmiesuiuunsneuilidaen lnemuds wams
Wisuileuuandliiiiudy Gemini 2.0 Flash fRuninves
mmeulagsaffigalunndii vaedl Claude 3.5 Sonnet i
ANusiugIATan waz Copilot with o reasoning T may
fasaueiian

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.

gt/ﬁ" 1
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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

aansaunlulavselal asudludiela

Accuracy

All Chatbots

standard Copilot
with o1 reasoning

Gemini 2.0 Flash

Ui 2 windwesiSeuileunailunisusadu 5 avan laln Aasgnsies (Accuracy), AwATUGIU (Completeness), Aatudaau (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)
Microsoft Copilot (standard 3.40+1.58 4.00+1.05 4.50+0.85 4.20+0.92 4.70+0.48
Copilot with o1 reasoning)
Total 3.13+1.47 4.18+1.08 3.73+1.11 3.93+0.86 4.30+0.79
P-value' 0.13 0.33 0.002* 0.03* 0.07
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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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