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ABSTRACT

Objectives: This study aimed to provide basic data for future development and promotion of
oral health care educational material. We examined the perception of teachers and parents
on the use of smartphone applications as educational materials and the factors affecting the
intent to use such materials in infants and toddlers. Methods: Teachers and parents of children
enrolled in educational institutions in Seoul and Gyeonggi Province, Korea, participated in this
study for a one-month period starting from August 2018. Results: The intent to use a freely
available smartphone application for oral health education in infants and toddlers was high for
both parents and teachers at 81.7% and 78.4%, respectively. The intent to use increased 10.089-
fold when a child had unrestricted access to mobile devices, and 4.435-fold when the execution
path required modification; however, the ease of use was not compromised. Additionally, the
intent to use also increased 2.488-fold when a child had used an educational oral healthcare
material that is currently available, and by 2.431-fold and 2.219-fold when a child had previous
experiences with an educational mobile application developed for infants and toddlers.
Conclusions: Our findings showed that the teachers and parents had a positive perception
towards the use of mobile applications for oral health care education in infants and toddlers.
We recommend the development and promotion of mobile-based educational applications on
oral health care, which are tailored to the needs and oral characteristics of infants and toddlers
to help develop good oral care habits.
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Table 1. General characteristics of the subjects

Characteristics ~ Division Parents  Teachers Total x P
Gender Male 26(15.9) 8(6.9)  34(121) 511  0.024
Female 138(84.1)  108(93.1)  246(87.9)
Age 20-29 yrs 9(5.5) 52(44.8) 61(21.8) 64.139 <0.001
30-39 yrs 108(65.9) 37(31.9)  145(51.8)
40-49 yrs 47(28.6) 27(23.3) 74(26.4)
Child age 12-24 months 9(5.5) 8(6.9) 17(6.1)  4.802  0.441
24-36 months 11(6.7)  15(12.9) 26(9.3)
36-48 months 22(13.4) 12(10.3) 34(12.1)
48-60 months 54(32.9) 32(27.6) 86(30.7)
60 months 68(41.5) 49(42.2)  117(41.8)
Educational level = High school graduation 29(17.7) 7(6.0) 36(12.9) 15.196 0.001
College graduation 58(35.4)  56(48.3)  114(40.7)
= University graduation 77(47.0)  53(45.7)  110(46.4)
Total 164(100.0)  116(100.0)  280(100.0)

“by the ¥ test or Fisher’s exact test
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Table 2. Learning ability of infants and toddlers
Charact eristic s Division Parents  Teacher s Total v P

Learning ability It is impossible to read and write 19(11.6) 15(12.9) 34(12.1) 3327  0.344
It is impossible to read or write, but it is curious  77(47.0) 42(36.2)  119(42.5)
about painting and movement
It is possible to read and write a little, and it is  53(32.3) 47(40.5)  100(35.7)
curious about painting and movement
It is no difficulty in reading and writing , learning 15(9.1) 12(10.3) 27(9.6)

is fast
Together with peers They were a lot of interaction with their parents 8(4.9) 3(2.6) 11(3.9) 11.293  0.010
and caregivers
They were curious about matching with peers, but 8(4.9) 19(16.4) 27(9.6)
get bored soon

They can keep on hanging out with curiosity with 103(62. 8) 69(59.5)  172(61.4)
their peers, and they were interested in playing

with children

They were curious about matching with peers, and ~ 45(27.4) 25(21.6) 70(25.0)
good at learning through play

Ability to use mobile It can be used freely 47(28.7) 50(43.1) 97(34.6) 31.533 <0.001
devices It is possible to use it with a guardian 56(34.1) 55(47.4)  111(39.6)
It need to modify the execution path, but there is ~ 54(32.9) 6(5.2) 60(21.4)
no difficulty in using it
It is difficult to use 7(4.3) 5(4.3) 12(4.3)
Total 164(100.0) 116(100.0) 280(100.0)
Educational means"” Book 147(45.5) 98(41.0)  245(43.6)
Computer 33(10.2) 69(289)  102(18.2)
VHS or DVD-related teaching materials 39(12.1) 28(11.7) 67(11.9)
Mobile(smartphone) 83(25.7) 29(12.1)  112(19.9)
The others 21(6.5) 15(6.3) 36(6.4)
Total 323(100.0)  239(100.0) 562(100.0)

*by the % test or Fisher’s exact test
"Multiple response

https://doi.org/10.13065/jksdh.20180085



92 - J Korean Soc Dent Hyg 2018;18(6):987-1001

Table 3. Usage of mobile media

Characteristics Division Parents Teachers  Total x p
Experience in using educational Yes 122(744)  66(56.9) 188(67.1) 9.425 0.002
smartphone applications for infants  No 42(25.6)  50(43.1)  92(32.9)
and toddlers
Techniques that show a lot of interest Colorful graphics 28(17.1)  30(25.9)  58(20.7) 7.076 0.132
Simple operation method 30(18.3)  14(12.1)  44(15.7)
Sound effect 44(26.8)  23(19.8)  67(23.9)
Application character 58(35.4) 43(37.1) 101(36.1)
The others 4(2.4) 6(5.2) 10(3.6)
Total 164(100.0) 116(100.0) 280(100.0)
Path learned about the application  Guide to educational institutions for 20(16.4)  17(25.8)  37(19.7) 29.580 <0.001
infants and toddlers
Mobile advertising 23(189)  8(12.1)  31(16.5)
Internet advertising 2(1.6) 3(4.5) 5(2.7)
Search using smartphone 44(36.0) 29(44.1)  73(38.7)
The media(TV, Radio) 54.1) 3(4.5) 8(4.3)
Through the acquaintances 28(23.0) 3(4.5) 31(16.5)
The others 0(0.0) 3(4.5) 3(1.6)
Usage count of application <5 times / a day 129.8)  8(10.8)  20(10.2) 12.058 0.017
< 5times / a week 56(45.9)  19(29.2)  75(40.1)
<5 times / a month 31(254) 12(185)  43(23.0)
Use periodically 15(12.3)  17(26.2)  32(17.1)
The others 86.6) 10(15.4) 18(9.6)
Period which continues to use the 1 time 6(4.9) 7(9.2) 13(6.4) 2.673 0.750
application <1 week 40(32.8)  17(26.2)  57(30.5)
<1 month 342790  19(29.2)  53(28.3)
<1year 9(7.4) 34.6)  12(6.4)
Use periodically 29(23.8) 17(26.2)  46(24.6)
The others 4(3.3) 3(4.6) 7(3.7)
Motivation to select the contents from Around invitation 3(2.5) 5(7.6) 8(4.3) 23.711 <0.001
smartphone media By the child's interest 88(72.1)  24(36.4) 112(59.6)
The need for a new learning medium 26(21.3)  28(42.4)  54(28.7)
The others 54.1) 9(13.6) 14(7.4)
Influence of smartphone application There was no big impact 19(15.6) 4(6.1)  23(12.2) 17.915 <0.001
on learning ability development They were interested, but the 38(3L1)  27(409)  65(34.6)

development was insufficient

It had a great impact on learning ability ~ 62(50.8)  24(36.4)  86(45.7)

)

The others 325 11(16.7) 14(7.4)
Total 122(100.0)  66(100.0) 188(100.0)
Reasons not to use smartphone Limit for mobile devices 000.0) 16(14.5  16(10.5) 94.887 <0.001
applications Do not know(Lack of advertising and 13(31.0)  94(85.5) 107(70.4)

publicity)

They think that infants are still young 21(50.0) 000.0) 21(13.8)

Do not have the right content 5(11.9) 0(0.0) 5(3.3)

Cost burden 3(7.1) 0(0.0) 3(2.0)
Total 42(100.0) 50(100.0) 92(100.0)

"by the ¥* test or Fisher’s exact test
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Table 4. Perception of smartphone application for oral health care education

Characteristics Division Parents Teachers  Total e P
Experience in using educational media of Yes 63(38.4)  59(50.9) 122(43.6) 4.282 0.039
oral health care for infants and toddlers No 101(61.6) 57(49.1) 158(56.4)
Total 164(100.0) 116(100.0) 280(100.0)
Problems of existing oral health Yes 63(100.0) 38(64.4) 101(82.8) 27.086 <0.001
education media
No 000.00 21(35.6) 21(17.2)
Total 63(100.0) 59(100.0) 122(100.0)
Types of Problems Does not reflect developmental 23(36.5)  9(23.7)  32(31.7) 69.279 <0.001
characteristics of infants and toddlers
Failure to reflect consumer demand 40(63.5) 12.6)  41(40.6)
Failure to change the attitude of 0(0.0) 2(5.3) 2(2.0)
infants and toddlers
Failure to change behavior of infants 000.0)  9(23.7) 9(8.9)
and toddlers
Types of Problems Development of media that does not 0(0.0) 1(2.6) 1(1.0)
meet educational objectives
Lack of continuity of education 000.00  6(15.8) 6(5.9)
Lack of awareness of the medium 000.00  7(18.4) 7(6.9)
Etc 0(0.0) 3(7.9) 3(3.0)
Total 63(100.0) 38(100.0) 101(100.0)
Intent to use of smartphone applications Yes 134(81.7)  91(78.4) 225(80.4) 0.457 0.499
of oral healthcare education for infants  No 30(18.3) 25(21.6) 55(19.6)
and toddlers
Total 164(100.0) 116(100.0) 280(100.0)
Usage count of application <5times/a day 8(6.0) 9(9.9) 17(7.6) 30.702 <0.001
< 5times / a week 73(54.5)  27(29.7) 100(44.4)
< 5times / a month 7(5.2) 27(29.7)  34(15.1)
Use periodically 39(29.1)  22(242)  61(27.1)
The others 7(5.2) 6(6.6)  13(5.8)
Period which continues to use the 1 time 2(1.5) 2(2.2) 4(1.8) 222 0.818
application
<1 week 26(19.4) 15(16.5) 41(18.2)
<1 month 18(13.4) 13(14.3) 31(13.8)
<1year 19(14.2) 8(8.8) 27(12.0)
Use periodically 63(47.0) 48(52.7) 111(49.3)
The others 6(4.5) 555  11(4.9)
Influence of smartphone application There was no big impact 4(3.0) 8(8.8)  12(5.3) 7.854 0.049
of oral health care on learning ability ~ They were interested, but the 39(29.1) 18(19.8) 57(25.3)
development development was insufficient
It had a great impact on learning 81(60.4) 52(57.1) 133(59.1)
ability
The others 10(7.5) 13(14.3) 23(10.2)
Total 134(100.0)  91(100.0) 225(100.0)
Reasons to not use smartphone Limit for mobile devices 2(6.7) 0(0.0) 2(3.6) 12.737 0.026
applications of oral healthcare education Do not know(Lack of advertisingand ~ 8(26.7)  10(40.0)  18(32.7)
for infants and toddlers publicity)
They think that infants are still young ~ 8(26.7) 5(0.00 13(23.6)
Do not have the right content 13.3)  6(4.0)  7(12.7)
Because there is no education effect 9(30.0) 1(4.0) 10(18.2)
The others 26.7)  3(12.0) 509.1)
Total 30(100.0) 25(100.0) 55(100.0)

"by the ¥* test or Fisher’s exact test
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T W8-§ AREE ofER|Fo] o] thigt (1Al S Al Aufe=
71E G s miA| ARGl B lE7 61.6% 2 7Y B,
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fofst

Vel g S A

T8 5ot

= Vo2 agtor, SA1A
o= golat xol2 BYTHp0.001).
AgolE 93 TN LG ATIEE ojZelold L8 A A ALE-S Yok A A
Z2Ao|A9] o] &3]0l A Bt 53] o3}/153U o] 54.5% = 7H Bkom, WeAk= 53] o|5l/1F7Y
7} 59) ofs}/ & 2ol 212 29.7002 74 Bgtor, BAH0 2 feletAjo] S BATKp<0001). FRokE
Sle 7477 ) 18E ADLEE AFgolao] Gl A9 WA ATLEE o Zeol Mg 2 oA o)
2 ol E AT E A3}, B = w8l §37} gl 702 TEoA7} 30.0%E 7 Bk, F—%X}%
2 ZehA(CFal SHO) B5)7H0.0%E 7P Eokor, A2 02 [-oJ5h fo] 5 B THp<
5. HR0IS I8t DS ADIEE 0fZ2|A|0|Moj| Cist 014]
Table 5. Perception of educational smartphone application for infants and toddlers
Characteristics Division Parents  Teachers Total v P
Diffusion paths of developed infant educational institutions 83(50.6)  66(56.9) 149(53.2) 4.622  0.464
smartphone applications  Mobile advertising 2817.1)  17(147)  4516.1)
Internet advertising 9(5.5) 6(5.2) 15(5.4)
The media(TV, Radio) 18(11.00  17(14.7)  35(12.5)
SNS promotion 23(14.0) 8(6.9)  31(11.1)
The others 3(1.8) 2(1.7) 5(1.8)
Age at which smartphone < 12-24 months 5(3.0) 6(5.2) 11(4.0) 22.004  0.001
applicaﬁor}s can be used < 24-36 months 38(23.2)  16(13.8)  54(19.3)
with caregivers < 36-48 months 51(31.1) 16(13.8) 67(23.9)
< 48-60 months 36(22.0) 34(29.3) 70(25.0)
> 60 months 34(20.7)  44(379)  78(27.9)
< 12-24 months 2(1.2) 5(4.3) 7(2.5) 17.081  0.004
< 24-36 months 15(9.1) 9(7.8) 24(8.6)
< 36-48 months 27(16.5) 11(9.5) 38(13 6)
< 48-60 months 49(29.9) 18(15.5) 67(23.9)
> 60 months 71(43.3) 73(62.9) 144(51.4)
Concept of educational Applications that infants and toddlers can 45(27.4) 8(6.9) 53(18.9) 25.833 <0.001
application for Infants and  use by themselves
Toddlers Applications that can be used by infants and 13(7.9)  20(17.2)  33(11.8)
toddlers and teachers together
Applications that can be used by infantsand ~ 49(29.9)  28(24.1)  77(27.5)
toddlers and parents together
Applications that need guardian's guidance 7(4.3) 9(7.8) 16(5.7)
Applications that infants and toddlers, 50(30.5)  51(44.00 101(36.1)
parents, and teachers can use together
Total 164(100.0) 116(100.0) 280(100.0)

"by the ¥* test or Fisher’s exact test
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Table 6. Factors affecting the intent-to-use of oral healthcare education smartphone applications for infants and toddlers

Character istics Division B SE. Adjusted OR 95% C.I

Experienc e in using education ~ Yes 0.797  0.358 2.219 1.100-4.476

al smartphon e applicati ons for No (1.00)

infants and toddlers

Experienc e in using education ~ Yes 0911  0.370 2.488 1.205-5.139

al media of oral health care for No (1.00)

infants and toddlers

Character istics of guardian Parents 0.088  0.381 1.091 0.518-2.302
Teacher s (1.00)

Learnin g ability It is impossibl e to read and write 0.240  0.814 1.271 0.258-6.271

It is impossibl e to read or write, but it is curious 0.230  0.711 1.258 0.312-5.067
about painting and movement

It is possible to read and write a little, and it is -0.270  0.697 0.763 0.195-2.993
curious about painting and movement

It is no difficult y in reading and writing, learning (1.00)
is fast

Togethe r with peers They were a lot of interacti on with their parents -1.537  0.833 0.215 0.042-1.101
and caregiver s

They were curious about matching with peers, -1.465  0.635 0.231 0.067-0.802
but get bored soon

They can keep on hanging out with curiosity -0.781  0.477 0.458 0.180-1.167
with their peers, and they were intereste d in

playing with children
They were curious about matching with peers, (1.00)
and good at learning through play

Ability to use mobile devices It can be used freely 2311 0.784 10.089  2.171-46.881
It is possible to use it with a guardian 1363  0.719 3907  0.956-15.976
It need to modify the execution path, but thereis 1.490  0.754 4435  1.011-19.453
no difficult y in using it
It is difficult to use (1.00)

x*=4.327, p=0.826, Cox & Snell R* = 0.142

"by the logistic regression analysis
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