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Abstract effect of overindulgence of a Smartphone is mediated

Purpose: This study was conducted to find out the
mediated effects of smartphone overindulgence in the
relationship between attention and spinal health of
adolescents and to find out how cognitive strength
moderates these relationships.

Design: Cross-sectional study.

Methods: All subjects measured attention, cognition
strength, spinal angle, and smartphone overindulgence
by measuring the ratio of SMR and mid-beta power
to the power of the brain wave, amplitude variation
of Cognitive Gamma-Peak, forward slope angle of the
cervical spine, and the scale of diagnosis of smart-
phone addiction.

Results: As a result, it shows a significant correlation
between Attention, spinal angle, cognitive strength,
and smartphone overindulgence(p<.05). In addition, at-
tention was significantly mediated on the spinal angle
through smartphone overindulgence(p<.001), and cog-
nitive strength was significantly mediated in relation
to smartphone overindulgence and spinal angle(p<.05).

Conclusion: This result indicates that the mediation

© 2022 by the Korean Physical Therapy Science

according to its cognitive strength in relation to its ef-

fect of attention on the spine angle.

Key words: adolescent, attention, cognition, smart-

phone, spinal angle.
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AUPEES AR, Sl S, 28 T5 Alwst ] 244l 50 ™(Zhang 2} Ho, 2016), FHiJ o]
HYsta wE, 22, 15, AEAUEYY, 58 5 ol 7t Hol thekst B3-S fl8l i AntEES AR
o] groll &35 WS POt Hedh AR AREE FEgfout

2 FAZ b deks A gk Wsh AR olw o] AlglEo] ARfEES
AREEE AU LS Aok & ul, APEEE AMES AshhS w] E<HS -ZITtKOulasvirta 5, 2012; Lee &,
2014). 123l AnPEFES] AT AR F=AA Ak U el S5, AERE, JAlA AEHA T 2
AZFTAE F7H o2 AT A A, 2012). U= ARLEE S5 30 F &= 20159 16.2%, 20161
17.8%, 2017d 18.6%= 3vith F7lskal 91om, 20174 715 f-oks APIEE S5 19.1%, F4d 30.3%,

[e)
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AR 17.4%, 71EF 12.9%% A2 e] AntEE S5 v]&0] 7P =4 YElRth A4 08 PAhd AvtEE 5
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o) AVPEE F5 Bl fo] PRSI S718aL Qon R, Yo AnkEE S5 wet Aol A8 A whelvh

I e strhel 521 3, 2013).
B =

GEE AR GAIE AREES o] g8 A9 AN SRS, U, A A0E $rekte] 9E Y
BAF A% okl AF W F 50 Hol S Y AHF W=l WY T SRR Z=AA A Y ol
7223 FTE YA K Dimitriadis 5, 2013). 53], Z2XE AAE Qle] QFof ZhaA= F-afel wheh 252
Z}=7) s} opv(Sa e ek v, 2008), MElE Q1 A E ARPEES AR AREE A A5 7|HE Y
2|5 F9]H(paraspinal muscles)=2] T84 748 EFCE AFe 85, T8 opfe HAE S5
(mal-alignment syndrome)©] 'ZAstal 7452 -9 AW abA] S OR QlEl] A e v AR5 o
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APEE ARE 24 58 A 3K(Choliz, 2010), A& (tolerance), FAITF AR, -7 21Q1 Z PH(negative consequences)
o= Eetal AnFEE AMERE FAlske] dAAE, shleE 9 AT S At Kwon 5, 2013). AFHE
E ARES FAAR] A Eob &S5, TN, 28 8Y)s Y] Aol thDemirci &, 2015). B3
HAES Egor gl ¥ W o] FA Xk oA TE A, A B e d(Popeorn brain), B 7ol
T 22 Aol HAgThe]v] 3] 9F o] 2017). o]H ¥ AR A YGelM 9 dojFHHn miEd, A &
b 7S Iy S &, stulE RS so R dAEE AdAoR #AE 4 gltk(Khoury 5, 2017).
AATE AR, B 2017)S ArFEE FESQ) A 3e st AnEE JdA e} o 44
% 574731 (Discovery 24e, Brain master) 5 ©]-8-35F0] AntEE Q] Ao W ST FE ] 5SS A%
oot A4 JiE Al DELT} (Delta wave)7F ARE F A 0] oy 9ka, JHE Al &k} (Alpha wave) 9}
HIEFI; (Beta wave)y= URF JAd ] B ot Stt) o= QERTE Sgol i o] AHo] Wil o35 o]
ojg]-¢-H, v dututr T o] v @ ol ol ehsH o] Askyt yEhdth EE, wEuke] ST vg o
A ge] AAAY o] FHairtar itk é%;]ﬂ 0]2%(2017)E FAH 361 A3k A
APFEE JﬂrE‘?JTJr T 5780 daaA A e A vl a s dotrgith 1 v Fad AnEE 5
& WS e A, ey 7o daaavt le

whebA ad AvPEE dESlo] ol mA= JEFE S
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Neuropsychological IQ(Laxtha INC., Dagjeon, Korea, 2011)% ©]& 3} °v 5 A
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Figure 1. Baseline AcuAngle Inclinometer

2

ool N
e oo

AAHAG ma el M 224 bk, NS S S NS AlA HR1E AT o RS St
AAF-E 54 7hsstes AAE AT HARRLE] smxol= AAMS S 3 et si5eo] vl
= S0k gtttk v E 15em 2] 32 MM A WS viEtR RS sh, ARt Ak

=7](spinous process) 2} 74l A(sternal notch) 7He] A FF2] AW 7|75 S8 0H, 35
SAsto] Faaks AEskih Aol AREE AAMAY] AlE T+ 0.98°] tHMacDougall 5, 1991).




RE A= ¥ S EE W G % S5797%1] PolyG-1(Laxtha INC., Dagjeon, Korea, 2011)< ©]-8-3t0] 7
aholom ¥ == = AUl e, AR 2R, oS4 T R Rl A, e, 2R
L% 59 9HA edlo o dFE wore 54 A 5HE Izt SAsIT Huk A 2L g

1 27l F-§ oA ©= S (monopolar derivation) W2 0.7 AL}t A= F2F Y X= 1020 54 A=
H X o) whet Fpl 92 Fp2d el F 2719] A& F-28k3lal, 7154 F(reference electrode)> 95 F& ¥,
A1 = (ground electrode)> =5 A& Fol AT SE, 2014).

4) Z|otEM

E= gdAe] 5 Hube sty e 7P g Araeld 241830, Telescan
2.99(Laxtha INC., Dacjeon, Korea, 2011)E ©]-8-3lo] 523 14 Aol st H a5 FA1k3lth 173 249
= Aldato] Al B Hak A xgho] FFEA el vlal iAo ® 58 AR v HplA] gRlsigle
o, A H ok G Foll AA =g e A= HE wAU0.5~1 Hyolu & AHU(2~4 He) 5] =
o9 5ol 2 WEK0.5~5 Hz)i= Al 9I8kaL 5~50 Hz ke FE38ke] A ol Abg-aglet. i 2o
H Sh(fast fouroier transform, FFT)& AA|ete] o A5 & FoE W] 9d BHH &
gbp el FukE AREE 7R E UEhl= A 0E X5 FIE UEh L, Y-S 39 gk UER
Fapge| e &1 WA 39 ~FER] (power spectral analysis) O & LERA] gt Zlo] a1, o]wje] 4k
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715 gtk ol gk Al 9he] FAE tidA MR Aozt & = Qe S GAl IR Apolu FoE T Ao
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%*LU AT o] HFZe| nX|= el }\U]'Eil'}i?:]—J w7l &5 AF3H7] $18ke] SPSS Macro
PROCESS 2.15°14] #| A3t 238 Model 4= &-8-31% 0™, 3 YA AF JJr 2 FZF 8] BAl A QRS
Lo 2dans AFs] A Model 1= &8sttt 18]al 2E a9 B4 XM= 2 Hesl] Bd%
SH(mean centering)= &3l Thaa A vlde] BAglom, 2y F42 Sy, ZUHF A4S

S 3| EHof| T8t B et 3 v au BAdle & auE dolry] g8 AR S
o 7P ade]l fods HFSH] 8 Al EE(non-parametric resempling) W OE dEHZ F
(bootstrapping) WS &It FEAEHE ZESFE= 500070004 10,00078 Ake] oA
Hayes(2013)2] 57l whel 5,0008 5 AHg-stalem, 2452 Ee A4 Fooe2 05 oletz a3t

. A+47

1 QITCHARI| N S
= A AR LAWY 549E <Table 1>3 2t 2 A tldAke] AA] 54k 11590l B2 Ex)
3978(33.9%), 1Ak 7678(66.1%) % WFERE O, St thol= 15.831.35, 3t AV 163.7249.07, FA Bt A
T 54.27+12.18% YERGTE
Table 1. General characteristics of the subjects (N=115)
Variables Number of person Percentage (%)
Age (year) 15.83 £ 1.35°
Height (cm) 163.71 £ 9.07
Weight (kg) 5427 + 12.18
Male 39 33.9
Gender
Female 76 66.1
Right 108 93.9
Handedness
Left 7 6.1
*Mean + SD.
2. A0l T|=SA et o2t
B QA7 Mo ZEEART AR <Table 209 20k 7 WSS9 BEY mEEAE Avnw,
FFH > it 51.1446.06, 2 &5 2= 3t 23.2444.75, QAL E F3t 53.1447.04, PP O R ARPEE Hn
e At 35.1943.24% UrE‘rkk
ZF 0] AaAeE A RN, A5 Be Mesd AA@) dEaAE 2ol glo, 4
A 1




o BAH frolE AvuE, AR FF ZAE(= 410, p<00)sh 2vFEE THEQIze] AN FHH) e
wolm(= 233, p<05) FAHCZ Felatn, %%— Eel AAZEY BAE PHC) AT Wl (=
231, p<.05) APFEE FEQIFE A+ AHS Ho|BR(= 389, p<00l) FAHCEE folsit. 1w 7}
NS5 X B4 AR, olwe Aol 247 Arigko] 29 70149 gho] EASH Yorw FIEE
e o Bt

Table 2. Correlation and Descriptive statistics of research variables (N=105)

Variable a b c d M+SD Skewness  Kurtosis
Attention(a) 1.00 51.14+6.96 .54 1.19
Upper thoracic spine angle(b) 410" 1.00 23.24+4.75 .09 -91
Cognitive strength(c) 075 -231"  1.00 53.14+7.04 74 .52

* sk

Overindulgence of Smartphone(d) .223° 389 -001 1.00 35.19+3.24 -.09 77

stk

"p<.05, "p<.01, "p<.001.

3.8

Hit AR EF 2ol 2. ANIEE =9 o753}
Ao Jsd ) HFAEe dAA AntEE S]] wiZ autE dolr 7] $1510] Hayes(2013)7F 713
3} SPSS Macro PROCESS(model 4)2} SPSS 22.02 o] €3lo] 285 A3ttt 1 A3}, S3Hel {580
mj7f A4 AnEE BHESlof| nX|= &K Ea)= %ﬁl@gi FrolEHAl LR TH B =104, =2.436, p<.05).
j7f ARl AREE dHEglo] FEMR] A F5 7 = A FAIACE Fo e e
(B=.457, =3.751, p<.001). Z12]3L FFo] 4 F5 75l nA= AP e e)% sAZHCZ F2aH vt
WK B =232, =4.077, p<.001).

gk, miZfRERl AnEE HHEY S elelA] gkl HHRER FYFE o] ié‘ﬁ$od A FF el
+ % a9Ktotal effect)(c) = 23 UEFE O H(B =278, =4.773, p<.001), & & I(total effect)(c")’} &5 a3}
(direct effect)(c) B0t IA Uebes 1 4= vk webA] JSH 3 T F5 Z=9ke] dAlolA AnfERE
FElo] FoskA vehda, HAEga AR F53 459 Adans fo8H Uehgor g A5y AN F
T 79 BAle] QlojA AntEE dEglo] FEuir) oEs ke A1e oJvgith

olyjgt AHE MO E Bootstrape AREste]l wiZla#e] oS HES AP eFEkshAl(Lower Limit
Confidence Interval: LLCI)#k¥} 4F3+3HA](Upper Limit Confidence Interval: ULCI)AEO] 95%2] A1 W&o A 02 3t
S 7HAAL QA 7] witel] AntEE HHEq] ] wsfavhs FAIR O E fost 0% YEREth weba H5E
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Table 3. The relationship between the attention and the upper thoracic spine angle: Mediated effects of overindulgence of smart-

phone (N=115)

Path B S.E t
Attention — Overindulgence of smartphone(a) .104 .043 2.436"
R(R2) 233(.050)
F 5.933"
Overindulgence of smartphone — Upper thoracic spine angle(b) AS57 122 3.751™
Attention — Upper thoracic spine angle(c) 232 057 4.077
R(R2) 511(.261)
F 19.745™
Total effect: Attention — Upper thoracic spine angle(c') 279 .059 4773
R(R2) 410(.168)
F 22785
Sobel Z test B S.E(Boot) Boot LLCI Boot ULCI
Bootstrap .048 .023 013 110
z 1.994"

"p<.05, “p<.01, ""p<.001, B=Boot; S.E=Standard Error; LLCI=Lower Level for Confidence Interval; ULCI=Upper Level for

Confidence Interval.
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Table 4. The relationship between the overindulgence of smartphone and the spine angle: Moderating Effects of Cognition
strength (N=115)

Path B S.E t LLCI ULCI
Overindulgence of smartphone — Upper thoracic spine angle(bl) 548 121 4.510™ 307 .789
Cognitive strength — Upper thoracic spine angle(b2) -.151 .056 -2.700™ -262 -.040
Interactive term(b3) -.044 .020 2.226" -.082 -.005
R(R2) 488(.238)
F 11.570™
Interactive AR2 034(F=4.956")

"p<.05, “p<.01, *"p<.001, B=Boot; S.E=Standard Error; LLCI=Lower Level for Confidence Interval; ULCI=Upper Level for
Confidence Interval.

R*9) Wgleo] fo40x], Fa g3 AG7t f804] o5 HEste] 2AaRE AT FAH
S (omnibus test)> FHWMF7} o= oA FeALah= a9t leEAE At Xehe dilo] vt
W}EW 2o B gh(ol: Boatd Bkt TEADHS didste] daFganrt o @A JehsA
= 807 AAEH= o] AAErHAiken & West, 1991). whebx ZAWClo] Hghy}l A gk +1 EFHAF
= ﬂﬂ A5, ArPEERES 0] A FF Aol mAE gl wed] o] FAA SR foghA] o &
ATy 21 A3 <Table 5>04 K= nfel o] AntEE 3pEQlo] A F5 2o vx|= =

a’

oft M
N

N m.to
~

!

AIAPGETE w2 J o] B9(-1SD)= 854011, A7 HH 0] 9= 54807 eSS

% fo8 20w Yehdeh e A4 B8 A% A9(+H1SD) 2427 vekgkon, 577
| ¢k= Aoz yebstth mebA QIA RS o] v Akt B dhel Rt AvpEE sESQlo] A F5

2o mAE &3k Udrke 2g ¢ & vk

Table 5. The relationship between the overindulgence of smartphone and the upper thoracic spine angle: Moderating Effects

of Cognition strength (N=115)

N

Simple slope according to specific values of cognitive strength

Path
B S.E t LLCI ULCI
-1SD 807 181 4.454™ 448 1.167
M 458 124 3.697™ 212 703
+1SD 108 193 561 -274 490

ok

"p<.05, “p<.01, ""p<.001, M=mean; SD=standard deviation; B=boot; S.E=standard error; LLCI=lower level for confidence
interval, ULCI=upper level for confidence interval.
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Figure 1. The relationship between the overindulgence of
smartphone and the spine angle: Moderating Effects of
Cognition strength
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Figure 2. Statistical model of Moderated Mediation effect
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ZAg wpyfaste] FA B3l gk 3742 Al Aol g sfiAlel QlojA] uig- FoFo® HIEA] %3
slloF Bth(Hayes, 2013). WA, 4% W7l ey} H1S5s 1Y) A SHEEX)7E WAEsM)S 3 ste]
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E(Y)ell mA|= ﬂﬁﬁﬂrﬂ ?_]XVJE(V)J ir%b)r M-1SD%L, M+1SDZLeA] ZFo] 7 JER =2 B 12} 319

)

M EIHE alb, + b, V)2 AXEAT (1 2)S 249 miNass
A5 e A RES AAsta, t]r%% 31925 Aelste] AAFE Aot
[BA4] M =i, +aX+ey
[3]71492] Y = iy + ¢ X+ 01M+ by V+b,MV+ey
=iy X+ b1+ b V)M+b,V+ey
zAg WjEA e A AR Pdae A% WA ae] 2EHA Aotk =A% 714 7 7Hconditional
indirect effect)= {H3 A IHX>Mi—Y)7F AR5 el whet @epxivh= Alola, 27145 24 & #H(conditional
direct effect)= 2 A IHXY)7F ARl 2271 4 (conditional)©| k= 715 2] 1| $HK(Hayes, 2013). (Figure 2)°]l
e 215 ARG, »)E AMSE 394 32 dad Zh
[8A23] OM—Y =b, + b,V

ZA%E uEA Y FEA4 Y A2 24 v 7R 4 (index of moderated mediation)E &<135k= Z
[e]

p

>,\(
_\}i
=
ot

T Ak 2 E WA Hayes(2015)9] wmtoll M A o2 475 al g E o] o PROCESS 241e] 7}
¥ 7IE 2, Hayes(2015)9] A7k wxs7] del 249 wyiaste] fods A4 A28 7o Al
ot ool 914 & w8 208 M et 4719 FAE olgste] ARl dddnte] ThsEigint 1Y

21014 veRd 270F 2N e)E Artehe 894 45 e 2k

[ﬂ?ﬂ/—‘M] w=0, yiny = ai(bll + bSiV)

oA, & AFtelA= 919 FAIAE At wef, HFYoAntEE BHET FF A0 vy el
ik AAA LS 289 w7l adE HASstast eklvh & Aqelrs 289 miZladsE A5k dell WA
7 E kel A EHNE GRITh I dd FAAE9] FsHo] A 5 el nA = Gl AntEE
=4 iR E T fFeleAl dER o, AntEE Fhmglo] A F5 el nA= Gl A=
2HaNE 7 E ASEE IRIEGITE ool mpx|ut TAE Preacher, Rucker®?} Hayes(2013)7} A $F SPSS
PROCESS Macro(model 14)5 Z24¥ vj7fadolx FHdadel] tist 24do] =45 HZF3Ih

FadEe] AFEo] A 5 kel v el AntEE FEd ] miadrt XA e 2]
A= 2 wiladsE H1Ssh] B4 Byl wet 474 MeEss Fste] o 2
AT 1 A= <Table 6>l AA|H o] lom, FAAC 2= v 2

O
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Table 6. The results of regression analysis (N=115)

Path B S.E t LLCI ULCI

Ist step: dependent variable = Overindulgence of smartphone

Attention(a) 104 043 2.436" 019 0189
R(R2) 223(.050)
F 5.933"

2nd step: dependent variable = Upper thoracic pine angle

Attention(a) 240 054 4453 133 346
Overindulgence of smartphone(b) 2.531 962 2.632" 625 4438
Cognitive strength(c) 1.219 .641 1.902 -.051 2.490
Interactive term(bxc) -.039 .018 -2.180" -075 -.004
R(R2) .595(.355)
F 15.106™

ok

"p<.05, “p<.01, ""p<.001, B=boot; S.E=standard error; LLCI=lower level for confidence interval; ULCI=upper
level for confidence interval.

A, 2PVEE HEYS SN
SPhEE SpEge] v A

4 gk Fe
al

AT, YRS P S Tl B 1 A, 4Fo)
e} o
=

A= =
A= G 3 AAT(B=.104, p<001)S F3l FALCE Flst Y

el A5, UH7HHﬂ*°1 AREE HE9] J8a 2EW
QA JAAZEE 747t —Er?ﬁ}fﬂ A 1 A, S5 AFEH e AAIT(B)E 240(p<.001), W7
=902 (B) 2.531(p<.01), AW AAF == 3 AAGF(D) 1.219(FAH 02 79
aA] gke)E 2] °J?<1 e Algletal A Mg BAAOR fost Ao R YERgth 8o Ant
EX ES19 QAR A3 A-Ed0 AT B)E -039(p<.05) 2 FERG el F-4(-) dFEH= 7=
F HH7F TH5A5E AT 5 e A5t RPS 2AR dto] B ), 35.5%2] A9
28 7Fx| 2 QQlth ol g A= Hado HFHo] ArtEE EQ1S B AN FF dwel fo% dAE
@y Q)Ed], o]gld AntEE 1}HE3] 9 HH7H§T+% Aade] JXAE o 2HHI S-S onlsih
AT 2dE miZ R SHASS daagdo] MiHsE B8 FH5HS A I anE
FA k= Aol 2 o|th(Hayes$t Matthes, 2009). 12| 22 AvfEXE 35910 27 7hs o] &3t JIAHEE
3 v ] 32719k AEFTHe glsof stk
olo T3t A¥}= <Table 7> Hi= vfe} 2o}
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Table 7. The verification of moderated mediation effect (N=115)

The direct effect of attention on the upper thoracic spine angle (Bootstrapping 95% CI)

B SE t LLCI ULCI
240 054 4453 133 346

The conditional indirect effects depending on cognitive strength level

B S.E LLCI ULCI
-1SD .074 .034 .023 .160
M .045 .022 .012 .093
+1SD .016 .019 -.009 .067

The index of moderated mediation effect
Mediator Index SE(Boot) Boot LLCI Boot ULCI

overindulgence of

-.004 .002 -.101 -.001
smartphone

p<.05, "p<.01, " p<.001
B=boot; S.E=standard error; LLCI=lower level for confidence interval; ULCI=upper level for confidence interval.

FAAY, ATl AT 5 A E = AR EIE 240(1=4.453, p<001)S KTl oM, 95% CI= E3t
Bootstrapping 2% A5l % AZ T U 05 X33t Qlo] SAX SR FoehA = 2 O% Ve
U502 QIAZE e [FFTE>AnEE RE-4F 55 45)e] 205 (P avs A9 nr] A <l

ARE F55 Bt 2 +1SD2] Al JEo = o] At 1 A7, M-1SD=.074, M=.045, M+1SD=016°.%
Al Ak 5 Bt W Barstell A folgh 2o R vERTE B o] 3 95% CIE &3t Bootstrapping 25+
AZAME A3 W 05 28sta QA ool FAIACE Fofsh o= gl

Hoz: W JAAG =L FE T 1SD S FS vz eyt 19-9] S7HE o A F

S7ketaL, B e a7t 1949 Sk w A 5 7
& 5 otk 2dE wiARA Y] FEAAR ] TP Fas v
(Index of Moderated Mediation)®ll 1TFaL & 4= 1A} wheba] 2 Ao A= PROCESSE &3
A S ARt 2EE wifA e AES 208 2 avE 4 ¥l PROCESSOA]
HE FASE A skellA AW 392 49 2ok

[81A24] w = alb, +b,V) = aby +abs V.

kit
=
=
W

o
X
el
i,
=2
=
N
Pl il o} o

19 Al M ab, = AHOIAL abyt= 71&7101eh o] 2]t aby 7k AR wAA o)1, FHMS 11 ] [HF
HorsmtEE SRR F5 AR B ade] v 9T FEskEEE Ml Eh S Rk A
Ihob 2HAF] WAE TS 229 A A 00] ohd A ] A 2P vilavte] ool B

T2 AR 717 (formal test)S a4 STkl o, 2015). 2 AFoNA = o1H T aby = T 2ol Ak
U} =, <Table 5> 37124 Aol JFH (@) & &
AAAEL] AT 2ET(b <)o) AF- F5 2ol v

© U 2ol =EE Sl
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aby; = (.104) % (—.039) =— .004
XAFH)>MAEPFEE FE8) =Y 5 4518 (537 VRIAZ )l gJate] x=
A g al ARkl A7) (zde i a A

A= )= -0040] a1, o]of] T3 95% F-EAEM A
ZFE [-.010~-.00110]19, A F7F Yol 00] E3tE]x] ko v g B Aol AR 7 gy f-28H vERdth
i

Qg 2nhEE 329l wi a3

l~>
mln

2 AFNNE FAdES HAeE T AT 5 45 dAlelA AntEE #HElo] ojwst A EA &
obR il o] AN HAUEFE JAALLET} o528 BAE oADA 2-e=AE FHtaAt skl

FAIZE AUEE ALZ O 2 QI HF whato] WS w2 AFA|(forward head posture), <> ©7l(round
shoulder), & 252] -7+ (thoracolumbar kyphosis)©] t3E2]0]™(Chiu &, 2005), L & A¥He] A= 35 &
Fo} s Fo] waat AgRAFY AR OR wert SYTAACNN Ao R EEC1DE FFES, H
A el 7, HF Aoll, 5 W 7 9 AFxA o] Holg} 2o W) A=) A Eads st
(Silva 5, 2009).

¢

GAZE ARPEEL] ARG A0 WY -2 AA IS YA Wk ol AnfEE T5 $3A)
S7bebH, AntEE FHES -8, B2k A A 915, T, AN T Al el A S 713t
(411, 2013; A5 5, 2011). APFEE dHg]e]] 33 B2 AddFE5o] AvtEE ARgo| o3t 2 24
Aol A QXA Welo] F 23t oJskS 3Hh(Davis, 2001; =9 A 5, 2016; AR} A wd, 2013). APFEE AL
9] A A= FA82 QA IRk A Al F9] 14 il 23| °HLHH4, o] YF o o]
AR = A2 AAF B L] o] EFHS vl YERdTh0]%19, 2016). ~WFEE THESIe] tist A X2 R
A JF= AshFe A8l ARl digt P4 7d B 7o, AHEste A 2, I Nxﬂ%—%ﬂ ok
A 5o aA A @ a7} Bt o] E Qa7 Ao 7| 2E o] EUHTiffany$} Conklin, 2000). HE3F AntE
F ARl tist A7 2de AE 9 FAE 5] aApA o)l oA AR IR EEehE A8 s X}%&*O]
i %fﬂ@‘ﬂﬂ ARG & e, AW A 24

27b 23 o] QAR T A H 2013). APHEE #HE]
FS 3 (Witkiewitz 5, 2005), A2 Q13 1X]4 Q215 xghst Az
= gﬂﬂr BIRTS 23K (Diamond £} Aspinwall, 2003; Gross2} John, 2003). Q1412 Q<19
g gahi= UAA {217 (cognitive flexibility)> A1 ¥ AFge] Sgof tfal] tiqh4] AB S & F Qe 58, o
g AR e A ¢ e ed, 28 B Asks 4 7hsettkal sk 7334 o] tHDennis oF
Vander Wal, 2010).
AUPEE dEglo] HFZ ] nX]= el figh

e AnfEE S5 X A es 72 1937 10%‘, é‘xﬂﬁ HHJ:FL 10%‘, A WIAE- A 10Uﬂ o= 1/‘r—r
% 570252 S (craniovertebral angle, CVA)S Z7d3to] AntEE 75Q] ALl FAHF24 %S 15 1t Afol&
olH okth CVAL] gho] ZH&% 57 ko ® 7ol A el Al E onlabe, 11 A3 WAL RS
TR FZ T 51.4242.99 ©, 119 F T 47.88+1.79 ° & T1E 7F 5218k 2ho] 2 YERY U Thp<0.05). o] AWlEE

FEdlo] S7MEFE AFTE Ao Veojx= A OUMXMV} AAeA= S & ok A A

l




(2014) 200h] Q1 967 U O E BT EtF ARFEE AFGAITES STHAR Uro] Al mE A5e] A
3] 7} % (Absolute Rotation Angle, ARA)S] W35 LolH gom ARAZIE V) &S5 AW AA 7 A 2hshs
ojmjgitty, 1 A}, AupEE ARGAIZEO] 12A17FQ1 T155-2) A F 2 23+10.12 ©, 2~3A17F 18.76+10.12 ©, 3~44]
7t 13.73£8.56 °, 4~6A17F 11.33+6.20 °, 6|7 0] 15.3047.80 ° 0.2 155 7+ 423+ o) = 1+E}141°*E}(p<0 05).
AN = AnfEE BEQ] ] A7t ~7}%—’F% Ao A 7157 AA57F Svske e L‘r
B S 21 (p<0.01), ©]= /38 2018)% A5t 7 %2014)4 2 Ak diE UrEM%‘”D} =3 s
of me}t FAadEe] HFZE nx|= GdFelA AntEE o] MisfadE A A9 ey CH}E:&
FEQJo] AA(+) A Ho|al, AREE IS M7 o A (+) S vR= Aow yehgon M5
St A2 BAlM = G A (+) FFe vAEA wiad 2ol A E ATHp<0.001). oY d A= 3t
Wo| Z-e AntEES o] g8 o] AokS R3] Y& LS Sol Ao Qlom, A TS Ho] Ant

— 1= [e) ]:

EZof HFot] HEAT A9 A+ 71HE W 259 (cervical paraspinal muscle), F 5 Q1th G0 A17%E
A
[e]

T8 Pe (R 5, 2013), B2 AWz A7F Fobske Ao ® Ay
0] EAE AT A A As W TS AT T8 Q0 tho] 84, 2013). AT
(2005)> B 2=, GHF O Qg vHds 2l ETo] A= 40~50t] T &4 48 E Lo HE 7l A91A
72 A S gl A, 250 13 ATF Y] oA BlojdrE 91 77t 1A o] HAaETh
3L BFATHp<0.05). =5, ANA 2F A o] Frhrs HF V|HE W A F FALSEY A8 ol
3 EES oJulgtt) 2 Ao A Al (sagittal plane)ll Al T12] 712 7|(T1 slope)E 7431 ou ot A3A+
o) s ARG BRI A AL 0] BIFH R WATE CVATH VLT ol H WA} 3
A%l @ W el A FF9 ol HUEvSive 5, 2009), APALAANA 27 Ao o)
SHES ok FAYS A A5 AR s A5 ==to] o A #Hg-strtal A —}5‘}7] wj o]tk 12
A T AR ] S T12] 712 71(T1 slope) 2} ¥ o] U th(Park 5, 2013). 73 Aol el 3

%
L

G
& AHE FAI8 T19 71871 hell 93e wrom A5e] A Jdeo) a3
2007; Park 5, 2013).
AT Aol A ETF FATFE A FFo] AW 7 EoHo] Frkehe
BP0 (p<0.01), APFERE FHEY I AT F5F A4l BAlelA A%
A

W THp<0.01). HEJE, AvFEZIE]o] A 5 o] vA= avE 1A

=
NA =7t H R 1SD W2 ety ok Ak Awt TAA f2n) st iyt & %E‘r. o= OM 57}
STE AEZREYC] AR §5 A5 vAs 9T 2 ASS 9nEthp<0.001). o= AHE
(2005)¢} fAFSE AokE YeERfSIth olgf st A= A Vs 44 9 Y 21717 el AT F2e
923 A} L5 AT} HEREF ] FAjo] FHo]7] wjito]n(Halsband 5, 1993), & Ao HAUE
oNA g% eHEFHo] dabeEPY Bk ol ojn]x] Elold i} &5 A E | Hofehis REeEde &
HES F7HZY] witeleta Azgit
olglst AR AntEE 599 A AAF =} s Agste] A5 2EanE skl vk A
S &tk 53] AAALE o] T JuH 9 ko] A9 AvtEE BESQ] AT met FHF4w
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