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[Abstract] Objective To evaluate and compare the accuracy of responses to pediatric preventive dentistry-related
questions between the domestic large language model, ChatGLLM-6B, and the international large language model, ChatG-
PT-3.5, in order to provide insights for further research and development of domestic language models in the field of
oral medicine. Methods A total of 100 common pediatric preventive dentistry questions of varying difficulty levels [ba-
sic (n = 35), intermediate (n = 35), and advanced (n = 30) | were provided by pediatric preventive dentistry experts. Two
doctors independently registered these questions with ChatGPT-3.5 and ChatGLM-6B and collected the answers. A co-
hort of 16 dentists assessed responses generated by ChatGLM-6B and ChatGPT-3.5 using a predefined 3-point Likert
scale. The average score of the ratings from 16 doctors was taken as the answer score. If the answer score was higher
than 2.8, it was accepted as a accurate answer; if the score was lower than 1.4, it was accepted as an inaccurate answer;
if the score was between 1.4 and 2.8, it was accepted as a partially accurate answer. Comparative analysis was conduct-
ed on the accuracy rates and evaluation outcomes between the two groups. Consistency analysis of the ratings was con-
ducted. Results The answer accuracy rates of ChatGPT-3.5 and ChatGLM-6B for 100 pediatric preventive dentistry
questions were comparable: ChatGPT-3.5 demonstrated 68% accurate, 30% partially accurate, and 2% inaccurate re-
sponses, while ChatGLM-6B showed 67% accurate, 31% partially accurate, and 2% inaccurate responses, with no statis-
tically significant differences (P > 0.05). Both models exhibited equivalent accuracy across questions of varying difficul-
ty levels (basic, intermediate, advanced), showing no statistical differences (P > 0.05). The overall average scores for
ChatGPT3.5 and ChatGLM-6B in answering all questions were both 2.65, with no statistically significant difference (P >
0.05). For questions of different difficulty levels, ChatGPT3.5 had an average score of 2.66 for basic questions while
ChatGLM-6B had an average score of 2.70. For intermediate questions, ChatGPT3.5 had an average score of 2.63 and
ChatGLM - 6B had an average score of 2.64. For advanced questions, ChatGPT3.5 had an average score of 2.68, and
ChatGLM-6B had an average score of 2.61. No statistically significant differences were observed across any difficulty
category (P> 0.05). The consistency of the experts’ grading ranged from fair to moderate. Conclusion This study
demonstrates the potential of both ChatGLM-6B and ChatGPT-3.5 in answering pediatric preventive dentistry questions.
ChatGLM-6B performed similarly to ChatGPT-3.5 in this field, but the accuracy rates of both models fell short of expec-
tations and are not suitable for clinical use. Future efforts should focus on improving the accuracy and consistency of
large language models in providing medical information, as well as developing specialized medical models for the field
of oral medicine.
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Table 1  Examples of pediatric preventive dentistry questions with various levels of difficulty and answers generated by LLM and

experts’ grading (3 experts as an example)

Category Example question

Expert I Expert 2 Expert 3 Average

Answer generated by LLM Evaluation

score score score score

Basic Can children undergo
crown placement?

require dental crowns

Undertaking crown placement might potentially damage the teeth, which 1 1 1 1 Inaccurate

could affect their proper development. Therefore, children do not usually

Intermediate  Why do children experience ~ Children undergo tooth replacement because their oral cavity and cranio- 2 2 3 23 Partially

tooth replacement?

facial bones continue to change during growth and development. The pri- accurate

mary teeth are eventually replaced by permanent teeth that grow in. Typi-

cally, children start losing baby teeth around the age of 6, beginning with

the front incisors and followed by the molars on the sides. The process

usually lasts until around 12 to 13 years old. It is a normal physiological

phenomenon and is beneficial for the oral and dental health of children

Advanced ~ What should be done if a ~ When a child has clicking and pain in the temporomandibular joint in 3 3 3 3 Accurate

child has clicking and front of the ear, it may be a sign of temporomandibular joint disorder syn-

pain in the joint in front of ~drome (TMJDS), which requires prompt medical attention. Treatment op-

the ear when opening the  tions include oral therapy, medication, dental orthodontics, and more,

mouth? with the specific method chosen based on the patient’s condition and in-

dividual differences. Additionally, it is important to maintain good oral

hygiene habits, avoid excessive mouth opening, clenching of the teeth,

and maintain normal chewing functions. If symptoms are severe and af-

fect the quality of life, it is recommended to seek treatment from a dental

specialist in a timely manner for personalized treatment plans

Inaccurate: score < 1.4; Partially accurate: 1.4-2.8; Accurate: > 2.8; LLM: large language model
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Question Answer Answer
collection generation evaluation

Figure 1  Procedure of experiment
for evaluating the accuracy of large

language models in answering pediat-

A total of 100 questions were
provided by pediatric dentist
from three perspectives: basic
(simple), intermediate
(moderate), and advanced

All questions were entered
into ChatGPT-3.5 and
ChatGLM-6B by two
doctors, generating the
answers

Sixteen dentists evaluated
the accuracy of the answers
based on a predefined Likert
scale

ric preventive dentistry questions
B 1 RS AR A A L R T
17 = 24 [7a R At A ) 1 6 200 3R

(difficult)

1.4 S5 HT

iR 51 H X ChatGPT3.5 Al ChatGLM-6B £ i
BRI A5 I AR TR I A U R 5 (SPSS
Statistics 26, GraphPad Prism {4 9 ) #4741 [8] FL 3%
fdi FH Kendall P[] 52 B0} 16 44 1 B A2 19 24 22 0F
I AT —BUPEAS B6: (SPSS Statistics 26) o

2 & R
2.1 ChatGPT3.5 5 ChatGLM-6B 3} 100 A~ )L & v &
TR B 57 AR 3% 19 AR 64 AR =) A L

ChatGPT3.5 5 ChatGLM-6B % 100 4~ JL & 17 i
U 5 7 401 358, (] AL 14 (] 25 TE A R AH B : ChatGPT3.5
[ IR B %R 68% , R4 IE A%k 30% , A IE# RN
2% ; ChatGLM-6B [8] 25 1EH 5 K 67% , ¥ /3 IEHI R A
31%, RIERIFR R 2%, G225 (P> 0.05) (£ 2).

#2 ChatGPT3.5 5 ChatGLM-6B XI 100 4~ JL# H Jf Fi By
[~ A i) 8 ) ] 25 o A
Table 2 The accuracy of ChatGPT 3.5 and ChatGLM-6B for

100 pediatric preventive dentistry questions n (%)

LLM Inaccurate Partially accurate Accurate  x* P
ChatGPT3.5 2(2) 30 (30) 68 (68) 0.024 0.988
ChatGLM-6B 2(2) 31 (31) 67 (67)

LLM: large language model. Inaccurate: score < 1.4; Partially accurate:

score 1.4-2.8; Accurate: score > 2.8
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Table 3 The accuracy of ChatGPT 3.5 and ChatGLM-6B for ped

iatric preventive dentistry questions with various difficulty levels n (%)

ChatGPT3.5 (n = 100)

ChatGLM-6B (n = 100)

Category ba P
Inaccurate Partially accurate Accurate Inaccurate Partially accurate Accurate

Basic 0(0) 10 (29) 25 (71) 0(0) 10 (29) 25 (71) 0.000 >0.999

Intermediate 2(6) 10 (28) 23 (66) 1(3) 11 (31) 23 (66) 0.660 0.719

Advanced 0(0) 10 (33) 20 (67) 1(3) 10 (33) 19 (64) 0.767 0.682

Inaccurate: score < 1.4; Partial accurate: score 1.4-2.8; Accurate: score > 2.8

2.3  ChatGPT3.5 5 ChatGLM-6B & 4 R [ # % JU
F 0 RETAG E S AR R AT L

ChatGPT3.5 5 ChatGLM-6B X A~ [a] ¥ B i) £ )
IR WA 4, FEREMIE ChatGPT3.5 441553 2.66,
ChatGLM-6B “F ¥ 14 43 2.70 ; #k [ 5] 5 ChatGPT3.5
S48 43 2.63, ChatGLM-6B “F- 345343 2.64 5 T A ]
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Table 4 Scores of ChatGPT3.5 and ChatGLM-6B in
answering pediatric preventive dentistry questions with

varous difficulty levels

ChatGPT3.5 (n=100) ~ ChatGLM-6B (n = 100)
Category U P
Mean £ SD  95%CI  Mean +SD  95%CI
Basic 2,66 £0.24 259,275 2.70+027 261,279 517.0 0.346
Intermediate 2.63 + 0.33 2.51,2.74 2.64 +0.29 2.54,2.73  606.5 0.944
Advanced  2.68 £0.17 2.61,2.74 2.61 +0.26 2.52,2.70 4015 0.470

Total 2.65+0.26 2.60,2.71 2.65=+0.27 2.60,2.70 4901.5 0.809

SD: standard deviation; CI: confidence interval
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Table 5 Consistency in the experts’ assessment of 100 pediatric preventive dentistry answers generated by ChatGPT3.5 and ChatGLM-6B

ChatGPT3.5

ChatGLM-6B

Category Kendall’s W 2 Benchmark scale Kendall’s W 2 Benchmark scale
Basic 0.370 <0.001 Fair 0.356 <0.001 Fair
Intermediate 0.334 <0.001 Fair 0.452 <0.001 Moderate
Advanced 0.233 <0.001 Fair 0.336 <0.001 Fair

Kendall’s W: Kendall’s coefficient of concordance. Benchmark scale: poor < 0.001, slight 0.001-0.200, fair 0.200-0.400, moderate 0.400-0.600, substan-

tial 0.600-0.800, almost perfect 0.800-1.000
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