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ABSTRACT

Objectives: This study aimed to determine the relationship between hours of smartphone use and oral disease symptoms
in Korean adolescents. Methods: In this study, data from the 2022 Youth Health Behavior Online Survey were used. The final
analysis was conducted on students who responded that they have used a smartphone (N=50,375). Chi-squared test and
multivariate logistic regression analysis were used to analyze the relationship between oral disease symptoms and smartphone
use time (p<0.05). Results: Consequent to examining the effect of smartphone use on oral disease symptoms, it was found that
oral symptoms, such as pain during chewing and tingling throbbing, increased as smartphones were used for >4 h (p<0.05).
Additionally, oral symptoms, such as gingivalgia bleeding and bad breath, appeared to increase as smartphones were used
for >6 h (p<0.05). However, using smartphones for <0-2 h or 2-4 h had no effect on oral disease symptoms. Conclusions: In
adolescents, oral disease symptoms increased significantly with increasing hours of smartphone use. Therefore, adolescents
should be guided so that they use smartphones for <2 h or >4 h. Moreover, guidance on forming the habit of tooth brushing after
eating food should be provided to prevent oral disease symptoms.
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Table 1. Relationship between general characteristics and smartphone use (hours) Unit: N(%)
. Hours of smart phone use (weekend) 5
Characteristics N = = = = =g x(p)
Total 50,375 1,981(4.2) 8,564(17.5) 13,238 (26.7)  10,037(20.0)  16,555(31.9)
Gender
Male 25,348 1,334(5.5) 5,471(22.2) 7,150(28.5) 4,659(18.2) 6,734(25.7) 1570.199(<0. 001)
Female 25,027 647(2.8)  3,093(12.7)  6,088(25.00  5,378(21.9)  9,821(37.3)
School grade
Middle school 27,452 1,263(4.9) 5,061(19.1) 7,231(26.9) 5,283(19.3) 8,614(29.7) 237.017(<0. 001)
High school 22,923 718(3.3) 3,503(15.8) 6,007(26.5) 4,754(20.8) 7,941(33.6)
School level
High 19,297 1,092(6.2) 4,270(22.9) 5,619(29.5) 3,662(18.9) 4,654(22.4) 2435.278(<0. 001)
Middle 15,137 484(3.3) 2,433(16.4) 4,219(28.4) 3,237(21.5) 4,764(30.4)
Low 15,940 405(2.5) 1,861(12.1) 3,400(21.8) 3,137(19.9) 7,137(43.8)
Household economic level
High 21,084 1,097(5.6) 4,379(21.3) 5,948(28.6) 4,074(19.3) 5,586(25.3) 1250.035(<0. 001)
Middle 23,663 709(3.1) 3,509(15.2) 6,077(26.2) 4,915(20.9) 8,453(34.5)
Low 5,626 175(3.1) 676(12.4) 1,213(21.7) 1,046(18.8) 2,516(44.0)

"by chi-square test

2. ChAR}O] UHEs] ST} 72T Sate] Y

= L. O
A2} A] 2]0F55-2 3 8HY(69.6%0) 0] = HAL(p<0.001), FEHY(67.3%)°] 3=3H2H (p<0.01), BHa /342 51 H(68.4%)°114 (p<0.001), 737
Feil= 5191 (68.3%)01141 =7 LreRStTH(p<0.00D).
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Z|op7h A SAIAY-L FeY(81.9%)0] =AU (p<0.001), 5EH4Y(80.6%0)°] =2 (p<0.001), St 422 F91H(79.8%)0lIA]
(p<0.001), 73] AFEHE= 51219 (79.9%)2 =] UFERSTH(p<0.001).

olZo] ofm AL} m]7} -2 WEHAY(84.194)0] E1(p<0.001), F3HY(82.5%)0] =42 (p<0.001), A AFElE 31 (82.4)%0)0] = A Lt
ERSTH(p<0.000).

o] T QRE W oF 22 W5HAY(90.7%)0] 3= HAL(p<0.00D), F3H3(89.1%)0] =3k H (p<0.001), St 4412 591 (89.6%0)°1141 (p<0.001),
73| A E = F A (88.9%)0ll A 71 =) LFERFTH p<0.00D).

T o38(79.0%)0] =31(p<0.001), Sl 422 591 A(79.4%)0114 =242 (p<0.001), A 4eli= 5121 (80.6%0)0114] =7 LrEks
CHp<0.001)<Table 2>.

Table 2. Relationship between general characteristics and oral diseases in the last 12 months Unit: N(%)

Pain during chewing Tingling or throbbing  Gingivalgia orbleeding in tfaaz)nrallnsflzl%l;ziek Bad breath

No Yes () No Yes () No Yes »(p) No Yes »(p) No Yes ()

Characteristics N

Total 50375 16671 33,704 10,769 39,606 9288 41,087 5,632 44,743 11,213 39,162
(333)  (66.7) (21.6) (784) (18.6) (81.4) (11.5) (88.5) (223) (77.7)
Gender
Male 25348 7,628 17,720 203.939 4521 20,827 364.713 3,999 21,349 240.025 2,303 23,045 246990 5971 19,377 48.376
(304) (69.6) (<0.001) (181 (819) (<0.00) (159) (84.1) (<0.001) (9.3) (90.7) (<0.001) (23.6) (76.4) (<0.001)
Female 25,007 9M3 15984 6248 18,779 5289 19,738 3329 21,698 5242 19,785
(36.4)  (63.6) (251) (749) (21.3) (78.7) (13.8) (86.2) (21.0) (79.0)
School grade
Middle 27452 8923 18529 9719 5273 22179 151379 4772 22680 40067 2894 24558 16640 6,179 21273  3.002
school (327) (67.3) (<0.010) (19.4) (80.6) (<0.001) (17.5) (825 (<0.001) (10.9) (89.1) (<0.010) (22.6) (77.4) (0.178)
High 293 7748 15175 549 17427 4516 18407 2738 20,185 5034 17,889
school (34.0) (66.0) (239) (76.1) (19.7) (80.3) (121 (879 (22.0) (78.0)
School level "
High 15940 5331 10,609 32111 3,658 12,286 30.051 3,010 12,930 5793 1,700 14,240 59.819 3,988 11,952 98.735
(33.6) (664) (<0.001) (228) (77.2) (<0.001) (188) (8L2) (0.057) (10.9) (89.) (<0.001) (25.0) (75.0) (<0.001)
Middle 15137 4688 10,449 2998 12,139 2672 12,465 1523 13,614 3083 12,054
(3L.6) (684) (20.2)  (79.8) 17.9) (82.1) (104) (89.6) (20.6) (79.4)
Low 19297 6652 12,645 417 15180 3606 15,691 2409 16,88 4142 15155
(344)  (65.6) (21.6) (784) (18.8) (81.2) (12.8) (87.2) (21.6) (78.4)
Household economic level
High 5626 2209 3417 103.875 1,607 4,019 174316 1,322 4304 82623 766 4850 34371 1828 3798 427.845
(39.00  (61.0) (<0.001) (284) (71.6) (<0.001) (23.0) (77.0) (<0.001) (13.9) (86.1) (<0.001) (32.6) (67.4) (<0.001)
Middle 23663 7,866 15,797 5,064 18,599 4,318 19,345 2,584 21,079 5351 18,312
(335 (66.5) (21.3) (78.7) (184) (8L6) (11.) (88.9) (22.6) (77.4)
Low 21,084 6,596 14,488 4,098 16,986 3,648 17,436 2,272 18,812 4,034 17,050
(31.7) (683 (201) (799 (17.6) (82.4) (11.3) (88.7) (19.5) (80.5)
"by chi-square test

"There are missing values in variables.

3. FUTE SMT ADEE A AlZH

8AIZE o) AHFEZ S ARESIAS w] A2} A] X|ot F5(34.4%), XIoF AR SA1717(36.8%), Sl R AU 17 EH(34.9%), B K= <
Z ik B 22(33.500), 73](35.8%0)2] 77 A% 2% =7 UERTH(p<0.001)<Table 3>.
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Table 3. Relationship between oral disease in the last 12 months and smartphone use (hours) Unit: N(%)
. Hours of smart phone use (weekend)
Variables N <2 <4 <6 <8 >3 X ()
Total 50,375 1,981(4.2) 8,564(17.5) 13,238(26.7) 10,037(20.0) 16,555(31.6)
Pain during chewing
No 33,704 1,415(4.4) 6,032(18.5) 9,089(27.3) 6,617(19.6) 10,551(30.2) 146.854
(<0.001)
Yes 16,671 566(3.7) 2,532(15.7) 4,149(25.6) 3,420(20.7) 6,004(34.4)
Tingling or throbbing
No 39,606 1,654(4.4) 7,097(18.4) 10,632(27.3) 7,809(19.8) 12,414(30.1) 253.379
(<0.001)
Yes 10,769 327(3.3) 1,467(14.3) 2,606(24.8) 2,228(20.8) 4,141(36.8)
Gingivalgia or bleeding
No 41,087 1,663(4.3) 7,206(18.1) 10,869(26.9) 8,192(19.9) 13,157(30.8) 90.555
(<0.001)
Yes 9,288 318(3.7) 1,358(15.0) 2,369(26.2) 1,845(20.3) 3,398(34.9)
Pain in tongue or intraoral side of cheek
No 44,743 1,769(4.2) 7,726(17.8) 11,791(26.8) 8,398(19.9) 14,559(31.3) 30.580
(<0.001)
Yes 5,632 212(4.1) 838(15.2) 1,447(26.5) 1,139(20.8) 1,996(33.5)
Bad breath
No 39,162 1,584(4.3) 6,893(18.1) 10,470(27.2) 7,839(20.2) 12,376(30.4) 138.459
(<0.001)
Yes 11,213 397(3.7) 1,671(15.5) 2,768(25.1) 2,198(19.9) 4,179(35.8)

"by chi-square test

4. AUIEE AL20| 7S SM0 Ojxl= F8

[=)
94,514, 5 47, 7 Sl IR ALBSIo] IS A 24 I AL 2 0, 2 Bl B
Az} A 3ok E5o| 918, Aok AT SAAT 88, SLE oFIAL 37 L= B4 918, 3] i O M E S 913, AR SR Al

Ch<Table 4>.

A2} A] 2|0} B2 ARtEE cA|7H O]9 ARZOf| A 1.18H(p<0.05), 8A1ZF o] TE AREolA] 1.38H(p<0.001), 8A1ZF o) Af-&-0fl A 1.48H(p<0.001)
9l 7102 LpeRgom o} 24| 1 QA A ek AnkEE cA|7F o]k AREollA] 1.28](p<0.01), 8AI7F 1] g ARE0l|A] 1.48H(p<0.001), 8AIZH
o)A} AR&of|A] 1.6HH(p<0.001) = 710 2 LrERTY.

912 of AL} w7} Lp= ZAke AnFE Z A|7F n]gk ARgol|A] 1.28H(p<0.05), 8A17F oAk ARE0ll A 136 (p<0.001) Q= A0 2 LpeRto!
T &= 8AIZE B|RE AREOllA] LIHA(p<0.05), 8A17F o)/ ARgollA] 1.4HH(p<0.001) Y= A 02 LEptTt

weba] ARREE ARG AJ7ho] Aoj A5 24} A] X|ot &5, X|ot AL SAIA™, Sl ot AY 07k e, 30| Tt EolE & 4
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Table 4. Effect of smartphone use (hours) on oral diseases in the last 12 months
Tingling or Gingivalgia or Pain in tongue or
throbbing bleeding intraoral side of cheek Bl breziin
OR  95%CI(p) OR 95%CI(p) OR  95%CI(p) OR  95%CI(p) OR 95%CI(p)
Hours of smartphone use (weekend)

Variables Pain during chewing

<2 1 Ref. No 1 Ref. No 1 Ref. No 1 Ref. No 1 Ref. No
<4 1.0 0.904-1.145 1.0 0.913-1.195 1.0 0.835-1.087 0.9  0.739-1.025 1.0 0.867-1.102
0.772) (0.526) (0.472) (0.096) (0.708)
<6 11 1.001-1.257 12 1.069-1.403 11 0.994-1.274 1.0 0.871-1.182 11 0.936-1.191
(0.048) (0.004) (0.062) (0.849) (0.373)
<8 1.3 1.130-1.414 14 12351626 1.2 1.031-1.333 11 0.916-1.249 11 1.008-1.280
(<0.001) (<0.001) (0.015) (0.396) (0.036)
>8 14 1.225-1.526 1.6 1.440-1.877 1.3 1.150-1.483 11 0.939-1.274 14 1.200-1.521
(<0.001) (<0.001) (<0.001) (0.250) (<0.001)

"0dds ratios and 95% confidence intervals estimated from a multiple logistic regression model adjusted for gender, school
grade, school level, and household economic level
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