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Abstract

The purpose of this study was to assess the influence of the duration of smartphone usage on cervical
and lumbar spine flexion angles and reposition error in the cervical spine. The study included 18 healthy
smartphone users (7 males and 11 females). We measured the kinematics of the upper and lower cervical
and lumbar spine flexion angles and the reposition error of the upper and lower cervical spine after 3 s
and 300 s smartphone use in sitting. A paired t-test was used to compare the effects of the duration of
smartphone usage on the kinematics of cervical and lumbar spine flexion angles and reposition error. The
flexion angles of the lower cervical and lumbar spine and the reposition error in the upper and lower
cervical spine were significantly increased after 300 s smartphone of use (p<.05). However, the flexion
angle of the upper cervical spine was not significantly different between the 3 s and 300 s smartphone of
use (p>.05). These findings suggest that prolonged use of smartphones can induce changes in cervical
and lumbar spine posture and proprioception in the cervical spine.
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AUl 7]50] F7rE]o] ARERF A o] thekst e

Fobe 7] (visual display terminal)@] #|<2 el A}
AAE ZpAol 9T = - FAA EAZ fde

flo
4z
J
i
!

Corresponding author: Jae—-seop Oh ysrehab@inje.ac.kr

ZnfEEY T2 JGATARTE A ARESSHA H
W 2] 24 (forward head posture)t 7543 =}
AMl(slouched posture)¢} 722 FAHEgE AAE U
= dtH(Janwantanakul 5, 2012; Szeto2} Lee, 2002).
Tk A& 0w Ao FRAT AAE FA
b= e = g s FH FREES EE A
o] £4e opE 4 Ut Bonney}t Corlett, 2002;
Fernandez-de-las-Pefias 5, 2006, Kendall &, 2005;
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Page %5, 2009). o]#% L MR A
(chain)Z} o] AZAH ] 1}*1]9/] HE2 &
AAEA S v S %lDP(Page 5, 2009). o]
Fo| e gAT ] AFRAIZEO] ZojASE 23l A 7F
° w32 d& Ik
2011), AvEEY 722 Jgd &
of Hlal A or A2 Y ufiol| & wio] Y
=718 Aolgtar 3t tkBababekova %, 2011; Szeto
5, 2002). L] AMgoZ Qe Al W H
2 FEwe] - ZAAE FAE TAAE e

(Carter2} Banister, 1994; Marcus &, 2002), &3t 21}

position) oAl AlZFsle] FHAAMZ ottty 54 A}
A= A -?47;}‘:; ahe “wE-EAbA A9A AT
7](head-to-target)” 7AAHLoudon &, 1997)& =
Ao] 7Fs3slth. Cheng S(2010)2 whA] 2=
3= Aole Ak Aeld nE] 5584
AstZ AHALA7F FolsiAl S7FE AT B
o]d AFrellM= AntEES} o] Foizt 1hAd
8l HAFHE AMEE ofbFo] Ay AFHE AR
sl 3| ERFEA] &2 A7 ¥ wo] fEEle
), AR @ BwAeTe] SEAAE FHE ST
I B a3H K Straker 5, 2008). Szeto®} Lee(2002)2]
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2 s FAEA Kk X““ﬂﬂ b [ o Als ATelaE GdtEr]e] shHo] ztoldfE A8
AME A7 AEA 0w Hske A 23 dEe] & w el Fw ol w3lo] FosiA FrHEE glskith
e HFEd 8 o 5—’%"?‘%*& Edpay SHAIRE gy e] dF] AnfEES] AMES Huidl
(proprioception) & +74A1Z4 ¢ e FHoE BIHSY o] AFAFNA HIEHA dojup= sAHloll = =5t
tH(Dolan¥} Green, 2006). 3 APPEE ARGOo R Q1E)] ojud AAEE) iy
2ol i e AA 7 99 Fed A A¥gder FHE A e H53 A4, v
=AY omiy HAo X9 gAY WS A6} o] 2mlEZE ALg-o] X EHA|Tbol| whE Hu e} &2 o
= 71%% 3K Dolan@ Green, 2006; Rowe %, 2005; +E A Aslyt el nf8d 7hbel ojugh
Swinkels¢} Dolan, 1998). 3HAIRF {584 72h2 AFS A=A Bargk A glodch
o4, Al ol EAskE ARTeA T8RS welA] 2 ATE LutEE AREA|To] Hu gl g
H AlgE 7] wido] FAAgE Aol o)k &5 &4 gl o] F3lztw=o] Wstel Huwje] A@Q el M=
2 Qo] WAL olgg AfFEA TS S3AZ FEE golR A HAASETE 2 A9 7HdS 2wt
4 AtHBrumagne 5, 1999; McGill#} Brown, 1992). EZE AgAIZbe] A7)t E4E Hm 2 seme] ]
Dolan®} Green(2006)9] ATFelAe= FHAT AAE Ztee= 7k Zlolal, Hwel AQdex AAl F7HE
@71(Bx)9F A71(B00x) e AT - el 1 Zoletal st
84 %”—l HelE Hrietde=, FRAT AAE
300z AET FA ST 3% A3 & B} 32w
A8 o] Ao EREASS Baskd o. g+44
th 3 B2 e sgw Bk opue) Hmwe] a1
8 e "rksh] AsiAE Huwe] At 1. AL
=4 WS ARgSIgu(Malmstrom 5, 2010; Revel B oAFdE HAh AnEES AMEStL e 71AE
5, 1991; Rix®} Bagust, 2001). Zwe] A& 2= o 421w 18" (A 79, AR 11%)S o ® A4
};}x}oﬂ A ES FTYUAA|(neutral position) & YXA1Z] ST Table 1). ATl st BE gidzaES A+
T 5wy e H 54 F ] TEHAHE A9AskE of tigk o=E Hdigh wiAlety] skl AT HHo
% ot “WE-TEAAl A9A Al717](head-to—neu- ik At W AT A A el diste &
tral)” ZAHRevel &, 1994)¢} oj® 3 A}A|(target e AWS B9, ApHoR Ay Fofo Fostd
Table 1. Characteristics of participants (N=18)
Characteristics Mean+=SD Range
Age (yrs) 20.3£1.5 19~23
Height (cm) 167.5+6.3 155~176
Weight (kg) 59.2+11.7 43~83
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Upper cervical flexion angle

Lower cervical flexion angle

Figure 1. A: marker attachment site, B: starting posture of smartphone use.
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2 A B A
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(Kuo &, 2009)(Figure 1A). 223 213E X|sl= 3
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9] sHar|E P A™A] SITHSHW-M250S,
Samsung Electronics Co., Ltd)& AFgel9ith ~nlE
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ZHLEE ARRo| HYFotes Aty A
nfEE ARES @7|@ER)9F F71(300%2) = yylo] 7t
7} 3t 32 (Dolan® Green, 2006), A& 3o
ZA Fwel AdexsE 334 FASAJul T,
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HAAE WS ARSI 53 EEE 24 Al ok
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2 ARzEge] WP Has sh19ls olel Ao
22y BN 69 2FY AHE 2E 97
= A5k tHLee 5, 2006)
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o]7} 1A (p>.05)(Table 2).
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4 Al 9 FAH

3713 AHBBUE B9 2

sl o] Wzt o] AFALAE Hlwstr] $3) L s 4
Al ¢ AR (paired ttes) ANSAG B AW IEES B ARG AR ALE AL S
A A BT Az AgEHen, B Ay B WS FroletAl wIAATHP<05). Lee S(2011)%
E #9745 XA Y5 78 S5 HJog A Mekhora 5(2000)8] Aol AFEHS} 22 G4
ol&titt. BE EAA 2= SPSS ver. 180 TS @719 FAIZE Ago] ALgAte] EWE foltAl wE
o] &3, YT a=.06= I AZItar Baskl o™ Szeto$t Lee(2002)E G4kt
Table 2. Flexion angles of cervical and lumbar spine in smartphone use times (°) (N=18)
Short time (3 s) Long time (300 s) t D
Upper cervical spine H5+1.23* H4+1.27 .030 976
Lower cervical spine A44+1.31 2.96£3.58 -2.750 014~
Lumbar spine 14+.84 1.71£3.22 -2.380 029"
“meantstandard deviation, "p<.05.
Table 3. Reposition error of cervical spine in smartphone use times (°) (N=18)
Short time (3 s) Long time (300 s) t D
Upper cervical spine 65+.25" 3.45%1.40 -8.700 .000"
Lower cervical spine 65+.27 2.66%.64 -11.506 .000"

“meantstandard deviation, "p<.05.
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