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2 % E AFEHZ AMEE E A= & AV AZETY AWAH HA, EH27] HET olery fiY
T A A= Aokt EHeA ge]lstazt siitk. 4 dlolHe HadddFHAT 163 3 ARE AR
3 2FSHY 25,592 FEIIATH AMEE IE A¥E, FdToE FESAY. FHA AAAA(RC001), B
E4(p(001)2 2PEE & Aol AT HMEMYONE ATl BARREY EUF40] EATH<.001). 3
13 71 BFE AR & A7) S A7 StuolA Aakskr] A & A7I(p<.001)", “StaolA A oy
T & AN(E001), “HellA AAkelr] A & R7(p<.001)", “FollA shgA Ztt 2 & & A7)(p<.001)", “¢
T Aol EoktE W & A7(p<001)" BEF AEE & f¥To] & AX gYth AUEE 90 &2 1
| A4 e FAgo] 13544, € =27] wige] 1.107H, otexufgo] 1.116M &4t AFEE JojEom
& Ex HEWMTO] Sol TAo] oA AU-AR] EF9 Ha 5ol oA X e ARt
Aot IHHEA AGEEY AN S8 A EZSHA HEA, 7P &5 & A7 98 3o F
S 23 Aol A 2 + Atkal B3,
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Abstract The purpose of this study was to verify the links between smartphone dependency and
hand-washing behavior and the risks of developing asthma, allergic rhinitis, or atopic dermatitis. Data
were obtained from 25,592 high school students using publicly available data generated by the 16th
"Adolescent Health Behavior Survey'. Students were divided into a smartphone dependency risk group
and a normal group. Subjectively assessed health(p{.001) and happiness(p{.001) were good in the normal
group. Generalized anxiety disorder had a higher anxiety symptom dependency in the risk group than
in the normal group(p<.001). Past week soap-based hand washing habits, "Hand washing before eating
at school(p<.001)", "Hand washing after going to the bathroom at school(p<{.001)", "Hand washing before
eating at home(p<.001)", "Hand washing after going to the bathroom at home(p<.001)", and "Hand
washing at home after going out(p<{.001)" showed students in the smartphone dependency group did not
wash well. The group with high smartphone dependency had an OR of 1.354 for asthma, 1.107 for
allergic rhinitis, and 1.116 for atopic dermatitis. Smartphone dependency has led to more isolation
among adolescents, higher incidences of depression and generalized anxiety disorder, less involvement
with personal and social activities, and poorer personal hygiene behaviors. Furthermore, the study
suggests that proper hand-washing behavior can negatively impact the incidences of allergic diseases.
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AUFEE(Smartphone) 7]&2 1992WRH F45%
2 wfaA ddsta gly, GF8E E4Eo] Fof WA
I, A ARle] AnfEE —”?—%%2 94.8%° st qlrt
[1,2]. AFIEES th= B5HEgE ol g} Internet FE
2N, A7) 7, 494474]‘%} AE]2(SNS;  Social
Network Service) & 919 22 PC dg= F3 4
Hol ATH3]. LU, Her|e BEAIReL S Bt
521 4919 18.1%7F /\U}E{E FOJEE Ho|1l,
AntEEo] glow ERX|= S5 Y&Eo] F7tskar A
ohal SFRITH2]. ARPEE FEolft AREE It ARG
o7 AT FESHCE IS AlE /IS &+
A= AHE HotH 4], EY HoE 22 FEES E
ATH5,6]. olHH ARIEE F5Z WA= oY &
Rlo] =, 22 AF APl COVID-19% st
9H 52 Zoj51 AR

L

I, 3M3Ele], 22l A
=9 slHA Wl AZFS HUE 34 wolx|wA] PCet
AHIEE e AAT)71E Bol AMgsH | A= 9l
o] HrH7].
A AAZF COVID-192 w8} AL 5 B2 &5
o] AFE= FAA HIhH ATt ALy e
oM MFE= AREY 571 5ol Eorddl wet o%
PC} AUTEES ARESh= AlRto] A HUH ol A"
COVID—199} L2 AZHGHoZ T2 FAALEH &
e} ofH IS AL U= A=A A=HEA= =7t
oA 4_‘6‘;3_05% oiH] o =3, & A7], 713 ol
d 5 A A 1S AAskL $24S Sl
EH8 9]. olAE LA o 7T W
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AT Holge tiERl=E S7RSRIEAGARE Al
117058%) “FadAdde2A" 162H20209) 370
AwE 7Fgo) ARgStRTh 1S 25,5927 (R
13,325 o4& 12,267%)S &5t AVEE 92
Ao ot AT 18,7901, AP 6,802 &
HERE St AMEE WOl MEEes 102% F
40707 At HETt HEE ANEE TojE AP
< Kol Ao= WAL, normal( 223), H1<
23" 1R FEsH. £ Hro] 89 7 W A=
E44A3} Cronbach's = 9172 YERGTE ‘ﬂ%o} Z
off +52 Spizer 5(2006)°] 7L7|HF HAH AT}
Bol Zof HAE2 ARRsIeTH16]. 2 Z-r =0
B = A4 ﬂ'ﬂ% 473 Liker A% & 774
it A7t 228 EQF 4TS Hole
sl 2 145_,] 23 7 Uid A B4
7&# Cro-nbach's ¢+ 9062 UEFHTE ObesityE<
WHO otA|oFei g A & e gt gtets] 71% BMI(Body
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2.2 AFEN

AUIEE OJE Ao ©E 1) YNy B4
sex, height(m), weight(kg), age, drink, smoke,
grade, grade score, H|THE, 2) 4147 Q14 WHes=
FHA AAA, FHE AFRJAA, 84 FE, BAIA
AEHA QA FE 5T HEIE F&, JEZ, HE
Qo 3) & 7] AA Fe oA AAketr] A

& 471, shaoA] oA 2ot 2 & & A1, ol 4

AL
T

= X A
AP A & A7), FollA A Zith 2 & & A, 9
% 7 4) 5 283Ko}

7h & & A7), AN 15 .
£y mig), S571ESHHA, gHEE
ARSI ANTEE o HEo| wE ghky B2
Xe-test2 BASIGITh ATIEE oF Hro}l 427
4g2 Y 7 OddsE AXFSH¥TE. Nominal
variance= Chi-square test, continuous variablex=
Kruskal-Wallis2 &45t3ict. BAIEA2 SPSS/WIN
ver 25.0 program (IBM Corp., Armonk, NY, USA)
< ARESH

3. gd+Z

3.1 ADEE OF Yo W2 Qury S

H

Table 1. Smartphone dependency and general factors

AHIEE o) Hrof w2 Urky 54 Z3R= Table
13 2ot AE IRbe AntEE 9E AEE 2,912
(42.8%) AUFEE o& HAITE 10,413%8(55.4%), 1=
L AUIEE o)E T 3,8007(57.2%) AUIEE 9]
2 AT 8,3778(44.6%) 2 oj4o] AHIEE oj& 9
AT vl o] =UTHC.001). A2 AREE 9=
AT 167.02+£8.25 AUIEE o] HARTL 168.76+
8.392 AUIEE 9& HAZS] 7|7} ZtH(p<.001). A
F(ke)2 AUIEE & YT 61.32+12.55 AUIEE
o A 63.45+13.508 AHIEE o= 9139
Aol FATHp(.001). Yolis ARIEE o& 32
16.68+0.93 AHIEE O]& AT 16.65+0.942
FEE O)E QI Hol7l WoktHp(.001). BA &
T 38 "gtfE AnEE oE ¥ 3,35378(49.3%)
ADFEE o]2 AT 10,5997(56.4%), ‘ULt AULE
Z & AT 3,449%Y(50.7%) AUIEE O)FE PARF
8,1918(43.6%)2 AHIEE o& o] 3F
H]-&o] EUTH(p<.001). Lrbgei(Ee) B4 &
Yot E AREE o= AT 5,560 (81.7%) AFHE
Z oJE HAT 16,0207(85.3%), ‘AUt = AUIEE 9]
£ AP 1,2427(18.3%) AFFEE OJ& A 2,770
B(14.7%Z ARFEE o] A9 A vlgo] &5

o[>

S: N

Smartphone Dependency
Variables Risk Normal )
X P
N % N %
Man 2912 42.8 10413 55.4
Sex 318.035 0.000
Woman 3890 57.2 8377 44.6
Height(cm) 167.02 8.25 168.76 8.39 -14.747 0.000
Weight(kg) 61.32 12.55 63.45 13.50 -10.789 0.000
Age 16.68 0.93 16.65 0.94 -2.235 0.000
No 3353 49.3 10599 56.4
Drink 101.912 0.000
Yes 3449 50.7 8191 43.6
No 5560 81.7 16020 85.3
Smoke 46.742 0.000
Yes 1242 18.3 2770 14.7
High 466 6.9 1735 9.2
Middle-High 1313 19.3 4098 21.8
Score Middle 2046 30.1 5979 31.8 117.705 0.000
Middle-Low 1979 29.1 4840 25.8
Low 998 14.7 2138 11.4
1 2213 325 6557 34.9
Grade 2 2433 35.8 6337 33.7 14.375 0.001
3 2156 31.7 5896 31.4
Obesity 21.87 3.53 22.15 3.68 -4.658 0.000
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THp<.001). SHAAIE “AY" 2 ADEZ % 98T 466
5(6.9%) ATFEE oJE HAT 1,7359(9.2%), “F-AY

o ADEE o2 AT 1,3139(19.3%) AUIEE 9]
& AT 4,0087(21.8%), ‘T AREE 9= Y
T 2,046%(30.1%) AUIEE & HAF 5979
(31.8%), “B3Fe ANEE o= AL 1,979%
(29.1%) ~RIEE o= AT 4,8407(25.8%), “3F 2
UEE o9& AT 9989(14.7%) AUIEE & G4}
T 2,138(11.4%)2 AHIEE Q)& 39| Ad4o]
LATHpC.001). a2 18 AREE o) QJyF
2,213%(32.5%) AWIEE  9jE AT 6,557
(34.9%), 28Md AHIEE o AT 2,4337(35.8%)
ATFEE O)E HATE 6,3379(33.7%), 35Hd AUEE
o AFT 2,156W(B1.7%) AHIEE o)E HAL
5,896H(31.4%)2 AUIEE oJ& A2 28 Ant
EE o= AHAFES 15hd9 H[gol 7 &UTh
(p=.001). B]9h&2 AHIEE o) AT 21.8713.53
AUTEE o2 HAME 22.15+3.682 AUIEE oJ& A

o

A HEHgo] =T p<.001).

3.2 ADIEE o)F FT0| ME

AUPEE oE Hro] mE 23
Table 29} Zth 32 A% QA
YT 3.63+0.95 AUEE 9]= HA 3.
AUEE )& AAfto] Al AAZFHTH(p<.001).
FHH AP AAE AUEE 9E ¥F 3.23+1.01
AUPEE O] AT 31940972 AUIEE oZ QY

o

o] Ao] © Arhy AZAWTHp(001). T84 FEe

1
L

Z AAk

ATEE 92 Q3T 3.50+£0.96 AUEE O]E AL
3.82+0.962 ARIEE OE HA<to] ¢ JPEQF o=
LERGTHpC.001). BAA] AEFA QA= ANIEE o]F
AL 3.48+0.89 AVIEE O GAF 3.17+0.952
AUFEE 92 QJE o] AEHAE ¥ ¥hetial AZst
AHp<.001). “HT 12709 B Y2 FF2 A0t
EE 9ZE AFE 2.81£1.04 AUIEE oE AL
2,351+ 1.052 ARIEE & Q30| F QESS 17
THpC.001). HEQ}F Aolls AHIEE o9& L
12.9314.98 ARFEE o& AT 10.5314.132 &
HEE 9JE 9Edo] =2 HERN FojE L= AL

2 UEHETH(p<.001).

3.3 ADIEE o= Mot &

2UIEE o|E Hxol & AV
I 2t} ZHE 79 59 v olg
o3 2t ‘SwoA Ak
AJH & AHIEE o AET 1,283%(18.9%) &Ht
EE & ZAT 5,150%(27.4%), = A=
AUIEE o2 Y¥F 1,7408(25.6%) AUFEE o)F
B 5,619%(29.9%), “THE AAH & AWIEE o)
VL 2.414%8(35.5%) APHEE & HAE 5,602
(29.8%), “As] HA FUYtt'= AREE & FL
1,365'(20.1%) ARIEE o2& HAE 2,419%8(12.9%)
2 AUEE 9J& QJFo] staoflA AAbelr] A &
ZF AR ERITHpC.001). “StwofA sPgA thie & &
A7) “GA AU = ATFEE OJE FT 4,314
(63.4%) AUIEE o2 AT 1,32419(70.5%), ‘T

Table 2. Smartphone dependency and subjective health and GAD

Smartphone Dependency
Variables Risk Normal )
X P

N % N %
Subjective health recognition 3.63 0.95 3.93 0.92 -22.823 0.000
Subjective body type recognition 3.23 1.01 3.19 0.97 -3.175 0.000
Subjective happiness 3.50 0.96 3.82 0.96 -23.065 0.000
Stress recognition 3.48 0.89 3.17 0.95 -23.432 0.000

Very sufficient 1203 17.7 2330 12.4

The degree of Enough 2134 31.4 4958 26.4
fatigue recovery Normal 2092 30.8 6497 34.6 251.884 0.000

from sleeping for

the last 7 days Not enough 979 14.4 3499 18.6

Not enough at all 394 5.8 1506 8.0
Loneliness experience in last 12 months 2.81 1.04 2.35 1.05 -30.674 0.000
General anxiety disorder 12.93 4.98 10.53 4.13 -39.795 0.000
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EARY = AnEE oE AT 1,46798(21.6%) &
TfEE oE At 3,688%(19.6%), THE AT =
2AHIEE OJE f¥E 717%(10.5%) AFEE 9& 4
&t 1,3778(7.3%), A3 AA Rt = AvEE 9
< HET 3049(4.5%) AUFEE OfE T 4847
(2.6%)= AUIEE o fgwe] P it = & &
= 2 HAHPC001). oA Akt A & 4717
B AT = ATEE & A¥E 2,099%(30.9%)
AHIEE OfE A4St 7,54578(40.2%), iR A AT
= AEE 9E ¥ 1,9968(29.3%) AUIEE 9
<& B 5,7627(30.7%), “THE AN = AREE
ojE 9AT 1,94078(28.5%) AFIEE 9JE AT
4,246%8(22.6%), “Hs WA eIt = AUEE oF
AAT 76778(11.3%) AUEE E ZATE 1,2379
(6.6%)% FolA AAkshr] Aof AMTEE 9JE AdT2
g &2 AAHPC001). “HollA ol 2 2 & &
A1 g AU = APEE oE AT 4,265

(62.7%) AHIEE o)& HAFTE 13,25078(70.5%), “th-
Y} AOEE o) Q% 1,4368(21.1%) A0t
EZ o= AHAE 3,6028(19.2%), “7HE A= &
ntEZE o|= T 7867(11.6%) AUIEE o] A4t
T 1,4707(7.8%), ‘A5 R gyt = AVFEE &
AT 315W(4.6%) APFEE o9& FAE 4689
Q25%2 AUIEE o) -2 MollA A Zitt
L2 5 &9 9 AJAHp<001). “Q& 5 o EolgS
g & A7) PF A= ANEE o9& EE
4,375%(64.3%) AHPEE o FAT 13,4299
(71.5%), “HRE At ARfEE o= A 1,321
8(19.4%) AVIEE 9)& A<t 3,3867(18.0%), 7t
T At = AREE o2& AT 8345(12.3%) At
EZ o2 A 1,543(8.2%), “AF AR Ayt =
AUIEE o2 AL 272 (4.0%) AEE o= A
T 43278(2.3%) 2 AUEE o2 9]3]Ho] 9% T o]
A7HA &5 2 AATHEC001).

Table 3. Smartphone dependency and hand washing behavior

Smartphone Dpendency
Variables Risk Normal )
X P
N % N %
Always washed up 1283 18.9 5150 27.4
Washed it all over 1740 25.6 5619 29.9
Before eat at school 403.729 0.000
Washed it sometimes 2414 35.5 5602 29.8
Didn't wash at all 1365 20.1 2419 12.9
Always washed up 4314 63.4 13241 70.5
; Washed it all ov 1467 21.6 3688 19.6
After going to the ashed it all over 166.616 0.000
bathroom at school Washed it sometimes 717 10.5 1377 7.3
Didn't wash at all 304 4.5 484 2.6
Always washed up 2099 30.9 7545 40.2
Washed it all over 1996 29.3 5762 30.7
Before eat at home 330.351 0.000
Washed it sometimes 1940 28.5 4246 22.6
Didn't wash at all 767 11.3 1237 6.6
Always washed up 4265 62.7 13250 70.5
; Washed it all ov 1436 21.1 3602 19.2
After going to the ashed it all over 207.805 0.000
bathroom at home Washed it sometimes 786 11.6 1470 7.8
Didn't wash at all 315 4.6 468 2.5
Always washed up 4375 64.3 13429 71.5
Washed it all over 1321 19.4 3386 18.0
Home after going out 182.635 0.000
Washed it sometimes 834 12.3 1543 8.2
Didn't wash at all 272 4.0 432 2.3
Personal hygiene education No 2751 40.4 7383 39.3
experience in school in the 2.770 0.096
last 12 months Yes 4051 59.6 11407 60.7

* Hand Washing with soap for the last 7 days
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3.4 ADIEE QI= Mol OfF 3l AUZ||27| 2ot Hi

AOIEE o]2 Aol ofE Jl g2 A3 vy 2
IH= Table 49 2t} AREH A 04 I&E 4E
Q= AUtEE O EF 6,7258(98.9%) ANE
E oJE HAME 18,634%8(99.2%), “QUtf' = AUEE 9]
£ 997 77901.1%) AUFEE o AA 1567
0.8%)2 ARIEE o]= 9J3o] £9toH, k=
AUIEE o] FPAFHDE AUIEE o) Yol
0.731(CI 0.556-0.962) v =3tch “FZ 1271 B2t
A4 gAY “9le’e AmEE o) QL 849
(18.4%) APIEE 9)& AT 19198(14.3%), "2
AULEE o)1= Y 373%8(81.6%) AFIEE o A
A 1,1487(85.7%)= ARFEE O QI3 hgulg
o] £, AUEE o] JAFHTF AutEE O]FE 9
3l3Lo] 1.354(CI 1.021-1.794) ¥ &9uct “BA L=
27] "|g RS QT2 AUEE 9E YL
2,627%8(38.6%) AHIEE o= FAE 6,798(36.2%),
‘OS2 AUMEE OE YT 4,175F(61.4%) AFFE
E oZE AT 11,9927(63.8%)2 AUEE o9& 99
o] Egtor, Y AUEE oE HPAFHT &
EX o9& 9370l 1.110(CI 1.048-1.175) i &Sk
CF2 1270 B 2] B AR (9l
A0IEE O)Z AP 1,3127(49.9%) AUFEE 9]
At 3,223%8(47.4%), "= AFIEE o9& 93

N orlo St

Table 4. Smartphone dependency and allergic diseases

& 1,315%(50.1%) AUIEE 9J& AHAFL 35759
(52.6%)2 ARFEE o2 ¥to] EokoH, fFT =
AUEE ol FAFRT AUIEEZ oE g0l
1.107(CI 1.011-1.211) v} &Qtch. “BHA ofzxn =
Y A S ARIEE o ¥ 1,809
(26.6%) AFIEE o1& AT 4,4318(23.6%), “9S”
LS ATIEE 9Z YT 4,993H(73.4%) AUFEE 9]
2 JAT 14,3598(76.4%) 8 AUIEE o= Q3 Fo]
Eokon, Y ANfEE o|& HYAFHTE ANER
ol 9J3o] 1.174(CI 1.102-1.251) = w=9kct “%
= 12719 B2t B2y QAR ‘9187 Ant
EEX 9= AT 528H(29.2%) AUIEE o] HAREL
1,195%(27.0%), “Yl2"o AnEE oZ 3 1,281
H(70.8%) AUIEE OE AT 3,2368(73.0%)% 2~
OIEE o9& QJ8o] £9ron, PTE AnfEE 9
& AATHTE AnfEE olE 9ol 1.116(CI
0.989-1.260) B =3ttt

=k
=

4,

a

i+
o

Kim(2019) g7olAE ARFEE ZZo| ofshijo]
SR 8951 EQ=t(17], E AFE SU3t A

o O
o7 ofshEo] JstIERTE SNSY social network

=
=

Smartphone Dependency 95% CI
Variables Risk Normal 5
X P B LCI HCI
N % N %
: Y 77 1.1 156 0.8
Habitual drug - 5.042 0.025 0.731 0.556 0.962
experience No 6725 98.9 18634 99.2
: Yes 457 6.7 1339 7.1
Life asthema 1.271 0.260 0.939 0.841 1.048
diagnosis No 6345 93.3 17451 92.9
Yes 84 18.4 191 14.3
Asthema 4452 | 0035 1.354 1021 | 1794
diagnosis No 373 81.6 1148 85.7
o rhinit Yes 2627 38.6 6798 36.2
Life rhinitis 12.803 0.000 1.110 1.048 1175
diagnosis No 4175 61.4 11992 63.8
‘o rhiniti Yes 1312 49.9 3223 474
Allergic rhinitis 4.866 0.027 1.107 1.011 1.211
diagnosis No 1315 50.1 3575 52.6
Life atopic Yes 1809 26.6 4431 23.6
dermatitis 24.597 0.000 1.174 1.102 1.251
diagnosis* No 4993 73.4 14359 76.4
Atopic Yes 528 29.2 1195 27.0
dermatitis 3.163 0.075 1.116 0.989 1.260
diagnosis* No 1281 70.8 3236 73.0

* In the last 12 months, ** Excluding treatment purpose
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g-8o] =2 Az H9lt}. Zashikhina & Hagglof(2007)
AFNAE e, M4 744 S3} 72 uh Asto] 9
o] Agto] gli= A vlgl 70| &
ol S EHI18], & Aol E AREE 9JFo] &5
5 2407 HERN Aol7t w8k, 180 &
I HERE AofE dorl= IRl AVIEE TojE
HE 5 oY &AH0R 234 HERt Z}°H7} s
o1l AFAH o7 g7 3t 27 Aol H
4], o}£x] mjiY, U =7] H|H] WY Wold Aol
o]Z 95 YA HZEAL 95t 7P &4 AH ds
& Q715 BAdstslior & Zleo]th19]. Kim(2015) &
TolME HATAES Asr] gt 7P Ha FAA
Ad 7hs3t Aol & A7 e, S8 &Y
OAtet A & A7) FX SR HAHFHEEY &
= A0 YehgtHi4l. o]Ad
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