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Abstract

Purpose : The purpose of this study was to determine the correlation between smartphone use, body composition, posture and
muscle properties of elementary school students.

Methods : A total of 22 healthy elementary school students in Daejeon, South Korea, participated in this study with informed
consent. Smartphone use was evaluated with Smartphone addiction self-report scale (S-scale) for youth. Body composition (BMI,
percent body fat, body fat mass, and skeletal muscle mass) was measured using Inbody. To assess posture, forward head posture
and round shoulder posture were measured using Dartfish motion analysis. Muscle properties (muscle tone, stiffness, and elasticity)
were measured on the upper trapezius, splenius capitis and sternocleidomastoid muscles using Myoton. To investigate the correlation
between the main variables, Pearson correlation analysis was performed.

Results : Disturbance of adaptive function, which is one of sub-component of S-scale, had a weak positive correlations with BMI
(r=.538, p<.01), and body fat mass (r=453, p<.05). However, scores of S-scale showed no correlation with posture and muscle
properties. The correlation between posture and muscle properties was analyzed, and round shoulder posture revealed a weak
positive correlation with respect to stiffness (r=.418, p<.05) and elasticity (r=.502, p<.05) of the sternocleidomastoid muscle.

Conclusion : Scores of S-scale demonstrated a weak correlation with body composition (BMI) among elementary school students,
whereas S-scale scores were not correlated with the posture and muscle properties. Further research is needed to identify and focus

on potential high-risk user groups of elementary students who are more dependent upon smartphones.
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2ulE E(smartphone)o] WE &£ 2 HOEHA Z
=9 2/37} AntEES AA|EkaL glom, Aol I Ha
Wtk ofye 2EeHAe] AUtEE ofg wFo] 27
Z718taL Quth(Baek &, 2014). 2589 A9 AntE
AR 722 %S ARk glon], 10to A

Pﬁ of

2015). AUFEEO 33_94
EE Apgaro] 7
S, ol 2ESYEY HlEE U 4 rhKim &
Yun, 2016). H|RR A7 5 AALEY H[Eo] =2
AL 2u|5l=1|(0h?} Yoon, 2004), AA A
u]—E_—‘.L_ /\]__Q_Q H]u]—_4 _r]z;loﬂ Oﬂ
E 1 Qlch(Park & Song, 2019). E3F AulE
AgShE S ZEwt A Eol et 2AE 2T
ST, AvtEE A A Hesh Fe F4HA 2
oA Ho] 3 W 9l Ho] thg EA}
7] et &5l Bls diA ez wert oF&o
o Ewo] HFolE faAA Avw ] x}A(forward head
posture)S -Gsh 4=~ ] O w(Hansraj, 2014), o] 7f34
A o o] SHEe s o] S Fo] A Alround
shoulder posture)T‘Z:— e 4~ tt(Jung 5, 2016). A4F
H 22 A= of WAl HPL=A A S
/k]—r,HX%oiJ:] o] 9Jon, 3hH HEml Ao g
3]0} Qe AL LY H(Salahzadeh 5, 2014), o] =
5w o] B3-S S7HAIXItHSzeto 5, 2002). 5
N AAA = o177} F 2 A(plumb line)ol] 3] Abcha o
2 gl 191 AL ol obAmel 9113 st
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AT % sledt ol 24 el g3 U2 5
& BHA(inherent elasticity)ol] 2|3l A7 = th(Pisano =,
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A| 2. (upper trapezius), ™ 2]'d TL(splenius capitis), =

L(sternocleidomastoid)of] st & &4 =45t

YE ol

I. 954

598 T8 5 gYaA 2 FERAL G2 3o

g BOMES We 2o 2FSY(dE 99, of sy
1B O ATE ATk ZEAYY HS
shdo] F7Ha4E AnteZ S| njtje] AHg A7kl
Zobstel, 59 250 3, 43R E AY 5 BHO
2 AUFEE, PC 5 Bo o]§5h] o] (Lee, 2020),
B AL AR A A AntEES] o g HlEsL
olAt 38hd ol4be] SASS Ao UAlshert

5 5

Table 1, General physical characteristics of subjects

(n=22)
Variables Mean+SD
Age (year) 10.91+0.87
Height (cm) 142.67+£10.36
Weight (kg) 41.50+£10.27

Ay

2. A= 9 S

2 dFoM= 25T ES LR oy AntE
E Z712 A & (smartphone  addiction  self-report  scale;
S-scale)ol] Teh ARG AN HE ZAE FAR
1910] 213 A st 3sielct =4 2ozl
(National Information Society Agency)o|A] AAA(10~18
AE ke e Fad AT EE 479 8
flagler A7 4 qlow, 157 239 458 H=(l:
A A ook, 20 A ok, 30 IF T 4w T
Yrhz o] 15~60UoR W7t Hees AujE
£ o257} 528 ofujutt 449 shslaclent o
AR &L ol (disturbance of adaptive function) 553}, 7FA)
A A A & (virtual life orientation) 273}, +Th(withdrawal)
4%, W/d(tolerance) 4E3F 0= FET 4= ItHRyu &
Cho, 2015). AuFEE A AT wol thgt A w e
0.910]m, z}+ stejdlo] thet Al g2 dFEEA
off 0.88, 7FAAIAI X84 091, 2% 0.83, WA 0.80= L}
EPdTHYoo %, 2018). OlF AR HAZIQD st
(Inbody120, Inbody Co., Ltd. USA)E o]-&3}o] X & =HXA
T(BMI), AAYE, AALF D woLFe] AHE 5
e BASIATh 24 AN RE d] B3 Ue £

F &2 2 H(probe)E AL HE=A] Al ARA| o A]
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Fig 1. Measurement of CRA and FSA
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2 wystgnh A4S B 98 WelsH ANk B4 ROln T2 H(probe)rt T AHmusele
Z} % (cranial rotation angle; CRA)E =43l 01, 59 belly)o] ZoF H Qo] o7 =2 ¥ T Fo] Ways
MAAE B71sE7] 98] Axbo] 72z = (forward shoulder TE
angle; FSA)E 275190t (Fig 1), W28zt 78 8w
W 7HIE70) F10) AT Singu s AAT A Aol Hejel BRzS AHgeiar
ATLI} Lo 4% £TAS A2 Ao oo F4H

Z+& 9ju]gtcH(Chansirinukor 5, 2001). AYH A E 3. AEAE 9 24

A2 AS welHAtES Slel, ol 91 B}

A w0l velvh me SHso] 9eg e 4 ©
oihdmt BoelErler 7 Bug Adsts Ay W

TH BHE £AOR AUk Ho] o]k Z4Eg oujst v < =
. . SR S B H A5 AnlEZ z}71A A
Uﬂ(Ha_]lbaShl = 2014), B2 A D 7HA AL Hup &S 7S AR B4 ]‘-1_ ]’7]‘1_]?_]'—15
o7t ZylElth I &S 18 B =H7 o] st AAFE, AA W T SO st At
L o] AT E NS E5 BT nE
(MyOtOn@PRO, My()ton AS, Estonia)’g‘ O]%—’S}O:] ‘E’:leo]- 7:]] i “L] 0—1 \_(Pearson) ‘]’]—1__ = o OH AL | 0]’)\1\-’-—, EL
= _‘__7]_/\—] ) [eX¥e) /\z_ — KA AELA
(muscle tone, Hz), 74 % & (stiffness, N/m) L &4 s/l 249 freleE o =052 ARSI
(elasticity, decrement)2 é Aot 23 234 =A7]9
Z2A2F A=l G AAl4= ICC Fho] 0.9 o]Aro
2 52 A4S L}E}Lﬂu}(mm & Kim, 2016). &5 EF m 2 3t
H 25710 24 Be $AZe) 95ARY, Held
9w ®BH S 245 2P L gke z}xﬂ NA = L 25389 AutEE ARG, AHA B 2 £§4
gorgon), 274 A Rt Ade olgE & UEs
Table 2, Descriptive statistics of S—scale, body composition, posture and muscle properties (n=22)
Variables Mean+SD
Disturbance of adaptive function 9.2342.43
Virtual life orientation 2.82+0.96
S-scale (score) Withdrawal 6.14+2.05
Tolerance 7.41+2.61
Total score 25.59+6.42
BMI (kg/m) 20.1243.46
.. Body fat percent (%) 30.32+8.51
Body composition Body fat mass (kg) 13.0145.78
Skeletal muscle mass (kg) 14.8143.80
Posture (%) CRA 151.87+8.80
Y FSA 48.64+6.89
UT 13.26+2.69
Muscle tone (Hz) SC 14.55+0.76
SCM 13.63+1.27
UuT 194.20+84.84
Muscle properties Stiffness (N/m) SC 222.56+23.64
SCM 180.23+27.22
UuT .98+0.21
Elasticity (decrement) SC 1.01£0.11
SCM 1.71+2.56

BMI; body mass index, CRA; cranial rotation angle, FSA; forward shoulder angle, UT; upper trapezius, SC; splenius capitis, SCM; sternocleidomastoid
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AR APEE RIS HES] el F A4
AjgALofl 92342437, ZIAFA| AR SF 2.82+0.96%, &
6.14£2.054, YA 7418261702, &7 25.59+6.427 S
2 Uredeh AAE BA0 AL A 4 20.1243.46
kg/m?, A A)WH]-E 30.32+£8.51 %, AR 13.01+£5.78
kg, Mo 14.81+£3.80 kg2 EIGTE AA| H7)o
AL o235 AZFE(CRA)S 151.87+8.80 °, Aol 7jzte
(FSA)= 48.64+6.89 °2 ZAE QI 2 &4 = 271%
T (muscle tone)@} 73 A L (stiffness)o| A= ™ dH
7H = A ek ow, HEA (elasticity) ol Al = 81
7 =4 YEtH(Table 2).

2. %

sntEZ A7)

AR 5
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Table 3. Correlation between smartphone addiction self-report scale and body composition
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(n=22)

BMI Body fat percent Body fat mass  Skeletal muscle mass
Variables (kg/m’) (%) (kg) (k)
r r r r
Disturbance of adaptive function 538" 372 453" 301
Virtual life orientation .038 -.024 .066 151
S-scale
(score) Withdrawal 025 100 037 132
Tolerance .025 .060 .052 .048
BMI; body mass index, p<.05, p<.01
3. 2EEY ANEE PSR AN W T &4 2 24 AW GO VAL vehtx gl
7re] A Table 5= AUFEE AZPRGH =0 1 £4 @490
A=, A= 9 JeEAde] 4aAE vepd Ao
Table 4= ~UFEE AZLUTHH o} A 820 v2] B Ask folgh AueAs e eorr)
A7z = g Ao A eete] FudAE YErd e
Table 4. Correlation between smartphone addiction self-report scale and posture (n=22)
CRA (°) FSA (°)
Variables
r r
Disturbance of adaptive function -.290 -.116
S-scale Virtual life orientation 164 -.069
(score) Withdrawal -221 126
Tolerance -.243 -.150
CRA; cranial rotation angle, FSA; forward shoulder angle
RESIMo| ADIERE AT HME, KM ¥ 2 Mol St 27 24 15
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Table 5. Correlation between smartphone addiction self—report scale and muscle properties (n=22)
Muscle tone (Hz) Stiffness (N/m) Elasticity (decrement)
Variables UT SC SCM UT SC SCM UT SC SCM
T T T T T T T T T
Disturbance of 156 -.190 142 168 047 -131 122 -165 063
adaptive function
S-scale Virtual life 244 200 -376 151 265 -253 -283 -318 285
(score) orientation
Withdrawal .088 .099 -.380 .075 -.088 -.351 .067 -.256 201
Tolerance .099 -.199 -.109 .008 -.262 -.070 -.093 -.283 .044

UT; upper trapezius, SC; splenius capitis, SCM; sternocleidomastoid

4. 25RO A T SA 2] ATBTA

EFUbA) pgreh whe Aol zbEel i ol AztE
o BHIT AAE 7ho] ARAS rghe 0418(p<05)E
ol

AA(HE R4 2 Ao AdE)et & S - oFeh A A7 velt o, Aol Aot Bl
P, AAE L WA et AuTHAE BAG 2 2 AwA o) AAS r S 0.502(p<05)% okt A
3 Table 631 e, M WAEE PR, val  BBAT debs
T W BYTe) T &aute] fojek 4RTATL U
Table 6. Correlation between posture and muscle properties (n=22)

Muscle tone (Hz) Stiffness (N/m) Elasticity (decrement)

Variables UT SC SCM UT SC SCM UT SC SCM

T r T r r T r T T
CRA (°) 128 -.244 .108 .095 -.133 .088 -.059 -.264 120
FSA (°) -.293 -.189 285 -.235 -.107 418 -.056 289 502"

CRA; cranial rotation angle, FSA; forward shoulder angle, UT; upper trapezius, SC; splenius capitis, SCM; sternocleidomastoid, *p<.05

N. =}

T 25 g RES ANEES &f5kaL e
W, F5 FES gl 5FF Hat 3AZE o= ARgS)
= Zos ByuEy Qti(Baek &, 2014). 259
~UtEE BG W AHSHS Y Sl Qo 25
SIS oR AutEE ALg e AYE U 4
qstrel BAlo] g Yohit A Ao BE
3 Agolct meby] B ApME 2FES di4
o R AUEE A HAA E| gt dERAE AAlSH

gov], AntEE AR HESL AYE, AN B 2 &
9 TS BBBAH AEAD A9 G2, 213
o RS T £4 719 ABBAC] YA Lobu
st

~UtEE ARG HEE SH we 198 AR
AR Y AR, U A Ao R RS S
thKim 5, 2014). 92} & 24 454 o|4} B =
AR 167 o)A, o 1374 o]Ak, YA 147 o]
ol H %4 AT FH 42

785l sfigshm, A
2B Aol 147 o)A, 2tk

ol 447 ol B UA

o oo 1o ¥l
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127 o)Ak U4 133 ol4bel Aol sigEth ® A
PR A9 AmEE AAAEHE  Fol
25.59+6.42 (LA B Aol 9.23, 7MAMY SR8 2.82,
o 614, A T4DOE Ureht QN ALgARe] 3%
Holeh. ol 2 ATo] g WE Aol 109142
Ml e dutie] sigEs] o] neHT W %
A gzl EEA e oz Arech Sy
2o A AYTiE BEo] ANtEE F5 YZ vl
MBS 15 FA AFOR ANEE 25 9IY
o] u%o] 33 %S AAFTHYum 5, 2016). WhA
BoHAY A5 FopAlel Hla AtEZ ALg Azka
b gojR o dee o 4 gglch ey 250
A7 BAXQ AntEE 3] wEH7] HH9) A
/1 o) A7lef o rz%w g oy w9 wevh

Ao
AR, R R 2 kel el ol srehsk

ok 3 WA, 2EoHYC] AntEE ArbEH Eet A A
£ 7o) ARA o A ATHEE AAAGH R0 519

a8l F A X*Oﬁﬁ A FA =2k A IHP% 7+9]
= H gk 0 538(p< 0n= ©f )
° FA Lo oF A A= 7H rgke
0.453(p<.05) & L} rgko] 0.5 o]ste] 7] wfZofl A
AL fekal sjAske Aol AEE Zolth. Ryeot
Kang®] A--2019)0 4= 25SHEY AlA| 5ol
S s QAR kAl
5(2004)2] Aol A= AlA &
=9 AHEATE YeEpdtt
o] AA S5 AaY FH 84l
A F7hol, 59

AQEo] WslE ¢urst 22 9JtHKim & Yun, 2016). 1
A & AoAs AuEE AZPIEA 9 51e]a el
T AR A =ef A A Zho| Ak oFgh At
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ARATL] B9 AT Pt 200 AR FAHol Y
ou, B ATe] ARE BE Aol 1042 B W
o Aol HEE] o] L Aol AnEE
3 &4 ghe] At UetA ghe oz AR
Hrk. AnbEEe] Abg ATzl WA Wobx 3 glout,
subEE AgEO] A Be ATl 20~30t0]7]

wZoll(Kim -5, 2013), o] AFhollA e < &4 B 25
B A Foll A o] Makrt B Fegd Zlolth
2 Ao A ZpAleE F HA THe] AIRAE Lo
o, X—]H]—O—17]H7]-E_9_]. 2y o] AXr 9 Her
b ool AL e ey A
29 et 719 r3h2 0.502(p<.05) 2
& gloml, HyolzztEel Bylzel 4
1S 0.418(p<.05)& UFERL} 0.5 o]5o]7]
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gdd 9 Eye wE 3R S(superficial
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