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Abstract

This study aimed to compare knowledge, attitudes, practices in children oral healthcare, and caregiver
satisfaction between two chatbots: 21-day and short-term. The study was a quasi-experimental design involving
parents of children aged 2-5 years in urban areas of Songkla Province, divided into two groups: 21-day and short-term
chatbot group. Google form surveys were used to gather research data before and after intervention. T-test and chi-square
statistics were used to compare the knowledge, attitude, practice, and satisfaction scores. The two groups' differences

before and after the intervention were compared in cases where the pre-intervention data showed a statistically
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significant difference. According to the study's findings, there were 75 participants in the 21-day chatbot group and 81
in the short-term group. There was a statistically significant difference between the knowledge and dietary behavior
scores. The knowledge scores of the short-term and 21-day chatbot groups were 5.2 + 1.8 and 6.8 + 1.6, respectively
(P-value < 0.001). The respective scores for dietary behavior were 2.5 + 1.5 and 2.9 + 1.2 (P-value = 0.004). The oral
hygiene care and attitude scores were significantly different from the beginning of the study. However, when comparing
the differences, the increased scores were not significantly different. The satisfaction scores showed significant difference,
with values of 4.4 + 0.9 and 4.1 + 1.1, respectively (P-value = 0.033). In summary, 21-day chatbot showed different

increases in knowledge, dietary behavior, and user satisfaction compared to the short-term chatbot. Meanwhile,

the increases in oral hygiene care and attitude scores were not significantly different.
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Consort flow of the project

[ Enrollment ] Assessed for eligibility (n=236)

Randomized (

n=118+118)

21-day chatbot

Use daily for 21 straight days, 3-5 minutes each time.

Short-term chatbot

Continuous play for 20-40 minutes total.

[

Allocation

1

A

Allocated to intervention
Group I n=118

® Received allocated intervention (n=118)

Follow-up 21 days

Lost to follow up : Not contactable (n=43)

Allocated to intervention
Group Il n=118

® Received allocated intervention (n=118)

Follow-up 7 days

A

Lost to follow up : Not contactable (n=37)

Analysis

® Analysed questionare (75)
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Figure 1 Flow diagram of the trial
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Table 1 General Information

® Analysed questionare (81)

General Information 21 Days short-term P-value*
n (%) n (%)
Relationship to the child
Mother 68 (90.7) 68 (84.0)
Father 4.(5.3) 10 (12.3) 0.271
Grandmother, Grandfather, Uncle, Aunt, Other 3(4.0) 3(3.6)
Caregiver's age 37.0+58 337 +6.1
Mean + SD (Min — Max) (25 - 53) (16 - 49) 0.001
Highest level of education
Primary school, Secondary school or lower 8 (10.7) 32(39.5)
Diploma/Higher vocational certificate 2(2.7) 9(11.1) <0.001
Bachelor's degree 56 (74.7) 34 (42.0)
Higher than bachelor's degree 9 (12.0) 3(3.7)
Family's income compared to expenses
Insufficient 1(1.3) 8(9.9)
Sufficient but no savings 14 (18.7) 34 (42.0) <0.001
Sufficient with savings 49 (65.3) 26 (32.1)

Pithpornchaiyakul et al., 2026
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Table 1 General Information (cont.)

21 Days Short-term
General Information P-value*
n (%) n (%)
Occupation
Housewife/Househusband or Unemployed 10 (13.3) 1(14.3)
Company employee, Government officer 42 (56.0) 34 (44.2) 0.053
General contractor 5(6.7) 17 (22.1)
Merchant/Business owner 18 (24.0) 15(19.5)
Total number of children currently under care Mean + SD 1.8 +0.6 1.8 +0.7 0.603
Receiving guidance about teaching tooth brushing or oral
health care for young children
Yes 51 (68.0) 46 (56.8) 0.149
No 24 (32.0) 35(43.2)

* Use Chi-square for comparing the proportion and use T-test for comparing mean
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Table 2 Compare the percentage of correct answers and positive attitudes between 2 groups of chatbot users before and after usage

Pretest Posttest
Questionnaires 21 Days Short-term  P- 21 Days Short-term  P-

n (%) n (%) value* n (%) n (%) value*
Knowledge
The initial caries is white spot 43 (57.3) 6(56.8)  0.945 63 (84.0) 9(72.8) 0.893
Children should brush at least twice a day. 1(81.3) 2(76.5) 0.464  71(94.7) 8(71.6)  0.089
Toothbrushes should have medium bristles. 6(88.0) 69(852)  0.607 7(89.3) 4(79.0) 0.656
Brushing technique for children is horizontal scrub. 14 (18.7) 3(16.0)  0.666 8(37.3) 8(9.9)  <0.001
Lying down is fine position for child brushing. 8(37.3) 29(358) 0.672  35(46.7) 3(28.4)  0.105
Must pull the cheek aside while brushing. 44 (58.7) 1(50.6) 0.313 7(89.3) 4(66.7)  0.109
It's necessary to remove toothpaste foam. 44 (58.7) 2(51.9) 0.393 4(72.0) 1(63.0)  0.859
Children can use fluoride toothpaste even can’t rinse yet. 37 (49.3) 4(29.6) 0.012 5(73.3) 5(43.2)  0.007
Children shouldn’t fall asleep during feeding time. 63 (84.0) 4(79.0)0 0.424 6 (88.0) 6(81.5)  0.260

Overall knowledge (Mean + SD)

Min - Max (0 - 9) 53+18 48+17 0071 68=+16 52+18 <0.001

Attitude
Caries in primary teeth is normal. 39(52.0) 29(358) 0.116 62 (82.6) 40(49.4) <0.001
Dental caries doesn't affect other parts of the body. 53(64.2) 44(58.7) 0.083 66(88.0) 56(69.1)  0.002

Primary decay isn’t serious because permanent teeth will
59 (78.7)  52(64.2)  0.137 75(100.0) 53 (65.4) <0.001

replace.
Several cavities in children are not life-affecting. 63(84.0)  64(79.00 0.082 71(94.7) 65(80.2) 0.023
Cavities result in pain and behavioral changes in children. 61(81.3) 56(69.1) 0222 59(787) 60(74.0) 0.616

Sticky yellow film on teeth is milk residue and doesn't
need brushing. 70(93.3)  66(81.5) 0.077 72(96.0) 68(83.9)  0.044
Brushing is unnecessary when only 1-2 teeth are present. 68(90.7) 69(85.2) 0555 69(92.0) 72(88.9) 0.723

If you don't have time or the child is crying, you can skip

brushing. 68(90.7)  67(82.7) 0.293 72(96.0) 72(88.8) 0.211

Stop brushing immediately if your child's gums bleed. 41(54.7)  25(30.9) 0.009 68(90.7) 51(629) <0.001
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Table 2 Compare the percentage of correct answers and positive attitudes between 2 groups of chatbot users before and after usage

(cont)
Pretest Posttest
Questionnaires 21 Days Short-term  P- 21 Days Short-term  P-
n (%) n(%) value* n (%) n (%) value*

Brushing teeth in young children is too difficult for you to manage. 61 (81.4) 60 (74.1)  0.399  72(96.0) 64 (79.0) 0.014
You can brush your child's teeth even if they cry or others
say stop. 45 (60.0) 43(83.1) 0.678 55(73.4) 49 (60.5) 0.053
You can brush your child's teeth even if they don't cooperate. 53(70.6) 46(56.8) 0.200 60(80.0) 50(61.7) 0.013
You can’t decide whether your child’s teeth are clean after
brushing or not. 44 (58.6)  39(38.2) 0327 62(82.7) 45(55.5) 0.002
You can advise about brushing children's teeth. 32(42.7) 3757 0796 52(69.4) 48(59.3) 0.111
When first tooth appear must stop night feeding. 30 (40.0) 25(30.8) 0.464 49(65.3) 32(39.5) <0.001
Overall Attitude (Mean * SD)

382+44 356+47 <0001 41.1+37 378+47 <0.001

Min - Max (15 - 45)

*Use Chi-square for comparing the proportion and use T-test for comparing mean
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Table 3 Compare the percentage of users with good oral health care behavior between 2 groups before and after

Pretest Posttest
Questionnaires 21 Days Short-term  P- 21 Days Short-term P-
n (%) n (%) value*  n (%) n (%) value*
Dietary Behaviors
The frequency of a child's breast or other milk
consumption from a bottle per day
No 28(37.3)  31(38.3) 43 (57.3) 33 (40.7)
0.904 0.038
At least once per day a7 (62.7) 50 (61.7) 32(42.7)  48(59.3)
The frequency of a child's sugary drinks or fruit juice
consumption from a bottle per day
No 41 (54.7) 50 (61.7) 50 (66.7) 53 (
0.371 0.871
At least once per day 34 (45.3)  31(38.3) 25(33.3)  28(

Pithpornchaiyakul et al., 2026

15

\oie

ssaid Ul 9



article in press

= = Sy 2 ° = ' = | ) v 9y |
A157991 3 (WSHUTgUTo8as YL INOUAININNGANTTUNITAUAGUNINYTOIUINTILNAIZaNTENTN 2 NG NUkaZNAIITIIU (7o)

Table 3 Compare the percentage of users with good oral health care behavior between 2 ¢roups before and after (cont.)

Pretest Posttest
Questionnaires 21 Days Short-term P- 21 Days Short-term P-
n (%) n (%) value*  n (%) n (%) value*
Number of days per week that the child falls asleep with
a milk bottle at night
No 63(84.0)  55(67.9) . 62 (82.7) 57 (70.4) ;
At least once per day 12 (16.0) 26 (32.1) 0019 45 (17.3) 24 (29.6) oot
Number of days per week that child wakes up to drink
from a milk bottle during sleep
No 63(84.0)  56(69.1) 63 (84.0) 57 (70.4)
0.029 0.044
At least once per day 12 (16.0)  25(30.9) 12 (16.0) 24 (29.6)
L Di Behavi M + SD
Overall Dietary Behaviors (Mean = SD) 26+13 24+15 0302 29+12 25+15 0044
Min — Max (0 — 4)
. . C
Person who brushes the child’s teeth
- Child 11(14.7)  31(38.2) 0.001 5(6.7) 26 (32.1)  <0.001
- Caregiver 64 (85.3) 50 (61.7) 70(93.3)  55(67.9)
Number of days per week that you brush the child's teeth
Not every da 11 (17.2 8 (16.0 3(4.3 10 (18.2
v 172 U600 3003 182 o1
Every day 53(82.8)  42(84.0) 67 (95.7) 45 (81.8)
Drinking milk, eating snacks, or consuming other foods
after brushing teeth before going to bed
Eat 28 (37.8) 29 (35.8) 10 (13.3) 27 (33.3)
0.002 <0.001
Not eat 35(47.3)  21(25.9) 60 (80.0) 28 (34.6)
Children using toothpaste
N 0 (0.0 . . .
o (0.0) (0.0) 0.001 0(0.0) 1(1.2) <0.001
Yes 64 (85.3) 50 (61.7) 70 (93.3) 54 (66.7)
Toothpaste forms used for children
Contains fluoride 62(96.9) 46 (92.0) 70 (100) 48 (87.3) 0.002
) 0.247
No fluoride 2(3.1) 4(8.0) 0(0) 7(12.7)
Overall Oral hygiene care (Mean + SD)
. 3.7+ 1.7 26 +2.1 <0.001 45+13 28 +2.1 <0.001
Min = Max (0 - 5)
u | Behavi Mean + SD
Overall Oral Behaviors (Wean = 50) 63+22 50+28 0001 74+18 53+27  <0.001
Min — Max (0 — 9)
*Use Chi-square for comparing the proportion and use T-test for comparing mean
159991 4 AINUINAIREULLNgANSSULAEYIAUARNaUUALMAINISITIIUSENI N 2 g
Table 4 Difference in behavioral and attitude scores after and before usage between 2 groups
21 Days Short-term
Different score (Mean #* SD) (Post-pre) (Post-pre) P-value*
Different Different
Different Overall Oral hygiene care (4.5+13-37+17) (28 +21-26+21) 0.092
08+ 1.7 03+22
Different Oral behaviors (74+18-63+22) (53+27-50+28) 0.041
1.1 +20 0.4+24
Different Overall attitude (411 +37-382+44) (378 +4.7-356+4.7) 0.216
29 +4.6 20+ 44

*Use T-test for comparing mean
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Table 5 Compare satisfaction between 2 groups of chatbot users

Mean
Satisfaction P-value*
21 Days Short-term

Easy to use or interact with 42+1.0 36+10 <0.001
Media such as text, videos, and images are easy to understand. 4.4+ 0.8 4.0+0.8 <0.001
Information is reliable. 45+0.8 4.2 £ 0.6 0.007
Conversation style is friendly and easy to understand. 4.4+ 0.9 4.0+0.8 0.002
When you use the chatbot, you feel like you're talking to a real doctor. 42+1.0 39+0.8 0.061
Provides encouragement in caring for children 44 +0.38 4.0+0.8 0.007
Content is appropriately sequenced, making it easy to understand. 4.4 +0.8 4.0+ 0.7 0.014
The chatbot makes you want to brush children's teeth. 4.4+ 0.8 4.0+0.9 0.004
You can learn how to brush children's teeth from images or videos in the chatbot. 45+0.8 4.0+0.9 <0.001
The chatbot makes you confident in brushing children's teeth. 4.4 +0.9 41+08 0.053
Chatbots can help you stop children's bottle-drinking behavior. 45+0.8 43+08 0.050
The information received from chatbots is useful and can be practically applied 42+1.0 39+09 0.114
to daily life.

Overall satisfaction 4.4 +£0.9 4.1+ 1.1 0.033

*Use T-test for comparing mean
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