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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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ANFEE(EE BT} 7377l tigh U] {11 1212+ HAdE9] Qe Ul Aol whe 773707 Jele] A H s QIEU AF
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H0] JEPA ARG F-70ll whe T3 3788 AulE 23 AEUlE ARSoE IF0l A2F Al 55, AL SAA™Y, 75 5o 7387
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YA RANE BHERAAS ci3lo B2, Holelo] HBah BAg 9fa) S8hH4(Strata), HA(Cluster), 71X w)E 28
sto] BEHgREAH (Complex sampling analysis)S 2-8-51311, 44 2H2.0] EA2A1S [BM SPSS program (ver. 21.0; IBM cOrp,
Armonk, NY, USA) S| 2 1348 AF85190c} AtohAakrte] Uuba EA A

23 Chisqare )2 AASIS1 D), SIERALARE Aol 8 5491 S $9HL2 T A A8 S A Mltvariate
logistic regression analysis) & AA|31g11, ekt 418, shd, 8t 412, 73R el ol83to] EA1H §ol4(0)L 0.052 25
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1. YUk EMo]| |2 ADJEE AR A|ZL

2T 7Y BRL Fo]| ANfEE 512 Wi ARS AI7E 8AITE o) ARSRE 1R 0] 31.9%(16,555W) 2 7P AL, 6417 e 26.7%(13,238
[ZFu]9k20.09(10,0379), 4417F B]9H17.5%(8,564%8), 2A1ZF 19k 4.294(1,981%) = 71 2 Q{ct.

8ol ukg AHFEZ ARG W2 Y] 739 641 IRk AR&] 28.5% = 7MY 501, 2417 Hek ARgo] 5.5%2 7MY %’é}to m, o5}
Ao] 749 8AIZF o)A} ARgo] 37.3% R 7HY =41, 2A|17F 1Rk ARE0] 2.8%F 7 A 91‘:]'(p<0 001). P AnfEZE A}8 H|-8-2 &5 a1
S8 LT 8AIRE o AR-0] ZF7F 29.7%, 33.6% % 7F = A LFEFSE 2 (p<0.001), Bl /g Aol whg AFEE AR ”Hﬂ‘q IE26AIRE

B[Rk ARE-0] 29.5%2 7Hd E 4L, F-91(30.4%0)3} 5191 (43.8%0)2 B 8AIZF o)/ ARGllA] =2 LFERSTH(p<0.001). 73] /ol uhg &
OREE AR 6AIRE HIRE ARBo] 28.6%2 7P E3AL, SIHG45%)T SHIA@A4.0%) BT 8AIZE o) ARgel = Uelstt
(p<0.001)<Table 1>.
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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), FEHMY(67.3%)°] 3=3k2H (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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Zjoprt A1 LAIAZS FehY(81.9%)0] &AL (p<0.001), F5HAY(80.6%)°] =H2H (p<0.001), St AJZS F91(79.8%)0114]
(p<0.001), 73] AFEHE= 51219 (79.9%)2 =] UFERSTH(p<0.001).

olZo] ofm AL} 17} -2 WEHAY(84.104)0] = H(p<0.001), F3MY(82.5%)0] =42 (p<0.001), A AFElE 319 (82.4)00)0] = A Lt
ERSTH(p<0.000).

5] T QRE W oF 22 W5HAY(90.7%)°] 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), S 422 S A(79.4%)0114 =242 (p<0.001), A eli= 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 M3 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 ] A2} A] |0} 55(34.4%), XIoF AL LA™ (36.8%), SlE oA 17} H(34.9%), & = QF
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) 8,898(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

[ =)
/A, 3hd, g AgA, Z3A| RS et R ARSSte] QIEUl ARE-2 2417 0|RkS ARS ok 152 7|50, ZF 5P X s =
ZZF A| 2|0t 5F0] 1, X|oF FA|AL SAIAY G, Sl & oA o7t e 34 912, 5] e o ¥ 55 91, 131G S 2 A1ek
ChTable 4>.

2|2 A] 2|0} 22 AnLEE GAZF n|RE AR o)A 11H](p<0.05), 8AIZF ISF ARE0lA] 1.38(p<0.001), 8AI7F 014+ AFol|A] 1.4HH(p<0.001)
Sk 20 Uelikom, xjo} 4|1 SAA Eak AnkEE 6417h ]2k ARgollA 1.28)(p<0.01), 8A17F ul=k ARG ollA] 1.4} (p<0.001), 841
o)A} AR&of|A] 1.6HH(p<0.001) = 710 2 LrERTY.

Q& ofZ AU 17} L S¢S AnFEE GA|IZF o]gh Aol A 1.28[(p<0.05), 8AIZE o]/ ARl A 1.38H(p<0.001) Q= 702 Lhepto.
T2 = 8AI7H m|uk ARl A] LIHN(p<0.05), 8A17F o)A} AR&ollA] 1.4HH(p<0.001) Q= A0 &2 Lpepget

waha] ADLEE ARG A|7to] oA 42 22 A] 2|0} B 2o} 22A| 1L LAIAY Q& ofm AU w7} i 12 9] QAT oS 2 4
AA.
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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

QANEUT} ARFEE L ZRPAS] O] T2l 7]7]0|H Eo5] ANfEES U] £0] PO Z1E Aot /S Yot o] w w43 4 it
ANPEEL TRt ZHIZE PAZ 0|83 4 Jlom, ofu|d Sholnt i Reh il AR 52 AT 4 s B2 S 7HAI L lTHI2].
2Lf ARREET} QIEUS TH=skA| ARBSHH F50] Ho] MAIA, HAA 272 il 71EAP7E dgeka] Foh Shelolut 2] ‘d%ﬁﬁol
oAl = /ol e 71]&7“41 A, AA7Is, A 2d s30] HolA| il 24 2| S ZRRE ARIEAIS ob7Isto] tiEe] 2/
off AL Zefohe FAES F=THI7]. ololl wet ARKEE ARG AR thedet et 3/ ofweh i o] JleA] doh aA) o)
=8

2 044011*1 LUt 5 - 25| U it AEE ARG 8AIRE ool 3L9%E 71 = A B H, 4A17F o) AREAT)
H]8-2 H ok ] 78606t XI5 Kim([11]2] S1Ttol| A= 5AI17F k7 23.7%, 4A17F 2ol A 51.8%2 LR 20179 FAlQ] JAES
Ho} 2022Ld Al Hado] AMEES Hf Bo] ARgshe A& & 4 U1t I 1-53Mdo] FIMYETE 8AIZE o ARgALS] Bl o] E3toH
SFA/g2lo] S-S, A JEIVE S AUEE ARG AIREO] 3kt A4 2l A7 REIEAIA 20151 HlolE S Z-83t Ao

M=ol wea s, Al dEHE 2 ATER S Bol AR She A 02 LERY & et o) S HY O3], E ThE A4 g

oZ—_
ot pg A

39

FWIE Y02 Y] B, B £20] L84 el AT A 2 HOR e}, £ AP UKD AE 2
GICHIL1719], APIEEE ALESHE ol 2 Sh81 AN, 7158 217 $1s, AEeAS shast] sloh A1al 497} ol A1 ekol

1845 E1ejo] A 4 91 AYlo] ¥ SKel ol a2 0131 4410l IckR SSICHIL DL ¢ M5ebgol Febct Avke
E ALgo| Bston], 27| SAlElo] H848, AEATL Be4E, Lolol AU o] B4E Qlelle) AL F7leiglon], 5] Rue)
QeI 45 S717} 845 QlElUl Abgo) Bolal o2 BIEIRICHIY). ool Y41d7]9] ATIEE AL8-g E31H 0 2 Zol7] sl
ADFEES ALaRe of2] 7] Y91 sla Hohe 17ekT 25 ANKEE AL ol gt 7S] 271A0l ARE WRF Ao R A
Zhlct.
ADFEE ALgo] 7P Z40) v]X| RS A 3, A2 A] Mo} 552 ATEES 6AI7 vlvk AL GollH 118, 8AIZE IR ARS
oA} 138, 8AI7k o) ARollA] 1482 7] Uik ana 1ok AL SR S ASLEE G g A BoIA 124, 8AIZF u]k AL go
A 1.4, 8AIZF ol AREIA] 161 =] LRt 912 o} AL} w7} LRz 2402 8AIZE ]k ARgol|A] 126, 8AI7 o]k AL g ol A= 134
2 7| epkon], 713w 8AJ7 mlak ARG 1. 1HH | SAIZF ol Aol L4912 SITIE 7} ESich, 3 2 Aol b Hlo} pel g
OFEZE 4-6A|17F0|gE 6-8A|ZFO|TE 8AJ7Fo|Ake] 420 2 Ol & ke ARk} 1% = ANLEZ 6-8A|7F 0|k SA|7F o)A} 420 2 ARZo] Z7)5HH
4T o WEEE 2108 Uetidth, Kim(11]2} Leel131= QRS AR Altlo] 448 3144 5 774217 46}1 Ezmb AZko] A
old Z10 & oS5l oM, QIEJUl ARG AlRto] AS45 4 S42 A7 Yehhs 2108 Balstof[15] & el Bleh AntE Bioy &
NIEZO 2 TheRR JH U ZrlE %‘%‘*F— Y& 52 B 8¢ 2ol EUSHAL 2REE AR AlRto] Zojr ez ?%Wd% o] aZsl
A= Aoz AdEof ol2fdh At UgtS 2o = AJ7sit.
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BA7) o570l Q1712 AASIIL WASHE 812, ARIS AR el - ARS1A - HA1H Wsh} ojubs Al7lolcH20). 4
oI} ulstel she) Sof o] A2 o] AeHE Mol He2A o] glof THEsi el B4 v2e Qs AL Hlzglol
A5 Z47h ol & 7RsAo] 5t o|efe Aute Ao sl Qleule] Ra8-5o] Lehd 7Hs o] ou], Tegh e LGS A
Ao o3 B AR ZAAICZN L5417 Ast27bA] olofd 4 9l Haw7]o] Aol e 1A DR Qe ARG AT
S s o7t B asieh2022)

3], QIEJU ARG Alzto] S7Kelol wel A1) 1752 918k 12 Yol} Jeia 0 2 Sols0 2 Aol thek Aol Akl Hie A
AEEE ARG OZA A7 |50] 245k BEH23L EHAZS] QIEM AS-S 71 EA9] 48 G415 918 HRISi oIt 7294 Solle
AZa YoM U FROE AR 4 Y2S PASolA AXAZ Beo] gom, 77Ae] BHO R FHH I 7t ol2
ofX]x] SO A77] Aol e olge v 4 U S XA Best gick.

1 Q170] Al e HANAYYENEAS 7|90 2 3 igl ol 7] wl2ol Yade] ATkEE Abg ARk 777
Aol Tk AP} LS 4 Uk R ARTe] PAZAE TR SS £E3 Alo] o2 W An)
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Y
ox
it

I
e
>
oy
3
iy

3 2te) Pl e Blole A7t IIc T2l olalet AlgHolE 2 gl kvt peluet Hel % - nESk & BEsLE Al
A58 5 o] 774 ehS mietal] whol oIS ZHarhs Mol olel7) gl e Yale] AnEE ALE A7k} 7EE 3

2 2] m2 73 7ol 7]eiska, 7|2 A2 S AXIStetk A ojul7t ek
5 9 S 24 ol BElol ofst 2AT0 R o ekt 77 Alele ATLEE ALE A7i} el A Wt
9Ick E T2} A7t Fo| ANLEE AFGARE WSl Tk 77 AS 2] Bel A7 Bl Qe ARG A] AFshe G410 BR S S =
KFste] 7740l ofet G4ES ]3] x) F4 A77} ol 2ofxlok & Aol

F

=21

2 QI 31 JAdo] ADEE ARG ARISH 73R S| BRYE Pob] Sl NS, ARAEE 20224 BN
ZAA1E.E B-8510] 20 ADIEES AL3 Ho) STk ukal S 5037592 2% B4 ol @ato] Th} e AE Agict.

1. by EAdut i AnfEE et ARE AIRMS WAL EARE A3t Mg ] 739 4-6A1% n|Rt ARgol, of3HA0)] A9 847 o) ARgo]

[>

= -
7V 59kl (p<0.00), F3H2 TS B 8417 ol ARG 357 ekt (p<0.001), 3l A2 (p<0.00)2 B ek e B
HFEE ARGl 7] LFERSTH(p<0.001).
2. 20FEE ARgo] 7% 2 do) v A= PR Auli Avh AUFEE ARG AJ7FO] 52 739 A&} A] o} SZ(4AIZF o, p<0.05), A
OF AL SAAZEAIRE o1/, p<0.05), A OFEAL 1} 7H (61 o1, p<0.05), P (641X o1, p<0.05)2] A7 =T
ufebr] PARS 0] AnpEZE ALE AIZFS 2A|7F o), Z|Tf 4A|7HS Z3}51R] b 2 2|28k W Q) 9l oy 1ARHS ofdle}y) $ls) Al
A& S ol ek A4 A A=k B e st Zlo & Azke.
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