J Korean Soc Phys Med, 2014; 9(2): 141-149
http://dx.doi.org/10.13066/kspm.2014.9.2.141

Online ISSN:2287-7215
Print ISSN:1975-311X

Research Article

ATHEE A4 Aol B9

71423

.
pal

=

Ztobdetal B2 @t i pofeta Aetuietat AR AF

Change of Cervical Angle According to Smartphone using Time

Soo—Han Kim, PT, PhD, Ko—Un Kim, OT, MS'

Department of Physical Therapy, Kaya University
lDepartment of Occupational Therapy, Graduate School of Rehabilitation Science, Daegu University

Received: February 12,2014 / Revised: March 3, 2014 / Accepted: March 18, 2014

(©)2014 ] Korean Soc Phys Med

| Abstract |

PURPOSE: This study uses X-rays investigate how
university students' smart phone use affects the cervical
vertebral angle.

METHODS: Ninety-two randomly selected students
agreed to participate in this study. The participants' number
of hours of smart phone use was gathered using a
questionnaire. An X-ray of the participants' cervical vertebrae
was taken, and the cervical vertebral angle was measured
using the Cobb and the absolute rotation angle (ARA) method.
Also, the relation between pain and hours of smart phone use
was identified using a visual analog scale (VAS). Using SPSS
verl8, the relationships among the cervical vertebral angle
and the items in the questionnaire were identified and a
frequency analysis, an independent t-test, and the analysis of
variance (ANOVA) were calculated.
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This is an Open Access article distributed under the terms of
the Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/3.0) which permits
unrestricted non-commercial use, distribution, and reproduction

in any medium, provided the original work is properly cited.

RESULTS: The study showed that an increase in the
number hours of smart phone per day led to cervical
lordosis(p<0.05). The relationships between points of smart
phone addiction and cervical vertebral angle have a negative
correlation (p<0.05). Therefore, there are the higher smart
phone addiction points, the decrease the cervical vertebral
angle.

CONCLUSION: The results of the study showed that
increase in smart phone use lead to cervical lordosis, and smart
phone addiction scores resulted in decreased in the cervical

vertebral angle.

Key Words: ARA method (C2-C7), Cobb method
(C1-C7), Smart phone, Smart phone addition, X-ray
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e =3 27| EE © —VH\—E zHL*.J DZPXP(Park
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2 o9 B35 & Yelum(Berolo 5, 2011), 3], &
=% Bwel 5 g 4wrh gdadt 2t SUhe
A5 2] el Al 708
SHA Ao R FolA= AW sk, o7y
T 250] TAHA AT A5 Folol= FR %UI{E}
(Harms-RingdahlZ} Ekholm, 1986; Twomey %} Taylor, 1982,
Grace 5, 2002). E3 E-]X] fog AnfEZS AJgaict
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(carpal tunnel syndrome)’-& -5} = SHcHPark, 2011).
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A YO Qobugkm, Bwo] et AnlEE FE

BA
skt Jackson —(1992)01] o5, ARAS &4
(Figure 122 C29] 2] $iwle] oAz} C7¢] 5
Hlﬂ E_E_,] oqxu-]o] uh/} ]EL 7L5% zxgs].g HOL
o= ;H/\PB%H_E 20~35E 2 5}
I o3} #5755 (Kyphosis), ZHGSE= o) A5
SFt-8-%(Lordosis) ]2} A 2J5} % thJackson 5, 1993;
Harrison %, 1996). =, ARA A& Zd= 0] Zm 9]
HolE &7gsh= Wolck whH, Cobb method (C1~C7)

Fig 1a. Absolute Rotation Angle(ARA)

Fig 1b. Cobb method(C1~C7)

of| A= 12| m(C1)2] &4 (anterior tubercle of atlas)i}
T2 A (posterior tubercle of atlas) 2] Z7HEQ|9} A 751w
2o ofiie] AAHAo] o] Rk ZEE 24l
3550 A 455 Abo]E AAfelehal skl 355k HRk
A3 e ol B, 5% o AFRFEF
2} 2= 3l ¢ithHarrison 5, 2000)(Figure 1.b). <, Cobb
methods = E]9] FHESG Za}is wol). o]o]
2 ATolAE & o e 2w ZEg Jux F
74 W mEE ALgE) Zuje] ZEs S
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H
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ZAREA Q1 AntEE ARG el et U8
OIS 88 2 71 5 44 2l

Z=of tajA= o7 AESE AnfEE
27517] Sl5t 24 A= gick olo]
Lo A= Park (2011)0)] A}@a‘s AnEE Z
/\]—3-6]-011:} B ARL 2 )5HF0s 7k B
B 437 A7) B4 53 checklist FE| 2 FA 5
OB, 4 W9 0~ 10H7HA 2, o7t Eas
ATEE FE o] 582 oju|gth it A2
AHEVAS) S FBH B2 HES 10cm94
& A9jo] EASES o AOR FO| HEL 0~
7HA el Zloftt. o]= 02 52 fle A= %]'G}E‘%,
102 2ot 55 Z1o]th(Huskisson, 1974;
Lee 5, 1995).
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1. 17 chaatel st Sy

t A
t/dAte] UubAl £ Table 1of] A|X|=]o] Slck
2 Lol A 0f4do] 663% HA0] 333%E oA419] HIgo]
Eokon], AntEE] AR 22 oA 39 H]gt
o] 71.8%2 7P wokar, a120) 24|17 ol Al 4A|17F A=
(51.1%) ARgdt= Zo® Wtk E3h Hatdwol
2103412 2 20 A0S thAt o= SHEITHTable 1).
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Table 1. General characteristics of the subjects

(n=92)
Characteristic Classification Frequency(people) Percentage(%)
male 31 33.7
gender
female 61 66.3
age average 21.03
under six months 8 8.7
six months~under one year 11 12.0
smart phone use time one year~under two years 42 45.7
two year~under three years 24 26.1
more three years 7 7.6
under one hour 0 0
one hour~under two hours 10 10.9
two hours ~under three hours 21 22.8
hours of use per day
three hours ~under four hours 26 283
four ~under six hours 12 13.0
more six hours 23 15.0
2. 40| IE ADEE S=Fs B Hu 3. ADIEE I8 & MEAIZ HE =83
@30 o] g7te] Apo] Mol wE ANfEE F= AUPEE SR F ARGAIZ] WE, £ 55
A4S SURE (RS T FT AW AT A ANOVARA WS Fo Uopugith AvtEE 37
o2 Mol x| GRITHI-0.041, p<O0S)Table 2). FAIS) 5 AHGAIZEO T BF0) i ALgARto] Pojs
5 2 WP 4209, oHY AMEE FE 3PS 5 55 Yt 0spl Stk AR E g
21607, Aol olguct AUEE S5 devb e A Kol $53 U 4800 U AR 23
0.34% e Ao sofe ik Wk AGAIZE] B T, 5 AHEAIZEO] 1-241H

Table 2. Smart phone addiction according to gender

(n=92)
Gender n M= SD F t p
male 31 42.29 + 15.36
1.035 0.041 312
female 61 42.16 + 13.02
M: mean, SD : standard deviation
p<.05

TET 23N A TEES T ol AvjEE
& ARBSHE 5T vl Bl $50l folshA T4
S, Tept SHEE 48 Foli RE 2601
29 B3| Z7HAL, E& A ALl F
uet B9 $3E A% F/EOU 4% Hol
Rk ARSI A F EFE v welg S
AUtEES AGT Fol BHE FAE AS &

Q1A tH(Table 3, Fig.2).
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Table 3. correlation between neck pain and hours of use per day

(n=92)
Result Group n mean + SD F p

lhours ~under 2hours 10 0.6+0.70
2hours ~under 3hours 21 0.76£1.04
before use 3hours ~under 4hours 26 1.80+1.23

7.326 .000"
4hours ~under 6hours 12 2.08+1.16
over 6hours 23 2.13£1.05
total 92 1.22+1.23
lhours ~under 2hours 10 4.40+0.70
2hours ~under 3hours 21 4.48+1.03

after use 3hours ~under 4hours 26 4.42+0.99 162 957
4hours ~under 6hours 12 4.67£1.07
over 6hours 23 4.52+0.90
total 92 4.49+0.94

*p<.05

Note. The values with different by Bonferroni's post hoc test.

 thours..under Zhours

Shours..under shours

W Zhours-under hours

W 4hours-under Ghours

m over hours

before afer

Fig 2. the correlation between neck pain and hours
of use per day by Bonferroni's post hoc test.

4, A0t

[m

Z O & AMEA|IZH0 WE 2t 20| Ht

ko] YSITHp<.05)(table 3). EFF oJH TEo| A £
st 2to] 7} QLA Yol ] 9]8f, ANOVAEA %
Bonferroni's AFZAA L A A3 A7}, ARA W o|A,
1~2A7F gkt 4~6A17ko]gt Z1goll A 21 ghol -2

A gashes Ae = 5 AUTH(Table 4, Fig. 3).

m Lhours-under Zhours

Zhours~under 3hours
m Shours--under Shours
mhours-under Shours
mover Bhours

R Cobb

Fig 3. the correlation between cervical angle and
hours of use per day by Bonferroni's post
hoc test.
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Table 4. change in the cervical vertebral angle by hours
of use per day

Table 5. changes in the cervical vertebral angle by the
smart phone use time

(n=92) (n=92)
Method Group N mean+SD F p Method Group N mean £ SD F p
~ under 6months(a) 8 18.63 £8.90
lhg‘}’lfm;:)der 10 2310.12 simonth —und
MONI=UNAEr 1y 15.6347.37
lyear(b)
2hours ~under
3hours(b) 21 18.76+10.12 ARA  lyear~2years(c) 42 18.45+10.18 2.624 040"
« 2years ~under
ARA ~ 3.500 .011
3hours ~under 26 13734856 3years(d) 24 12.50+7.44
4hours(c)
i J over 3years(e) 7 10.43+5.47
ours ~under
33+6.
shours(d) 12 11.33+6.20
under 6months 8 34.38+15.92
over 6hours(e) 23 15.30+7.80 N
Gmonth~under 4, 40, 1018
lyear
thours~under o 45 40.1679 Cobb  lyear~2years 42 32.88+13.83 1.120 .352
Zhours 2years ~under
o . 4 s 24 29.25+8.84
OUISTUNAEr 51 3495415.70 Y
3hours over 3years 7 23.86+10.38
Cobb ~ 1.318 270 *p<.05
obb Shours~under " 3 40410.52 P
4hours
4h°‘;r;0;:8“der 12 2848+12.25 6. ADIEZ S=0| ME S 29 Hg
AUIEE FEo| B Zheo] g ofmgt A
over Ghours 23 28.48+12.30 F ol =W 7 l‘ﬂ1 f ozt 4 J
£ 7HA=A], Z442e] S 2 4 I AnpEE
*p<.05
5 59 pearson AHAFE ot YT F 7HA]
S W RRoA AnfEE S5 4ot Ko A=
k=2 =2 2 3 5
5. AMEE MEVIAU WS SW A=8 HS oo yumA werpes) 3 A0EE F5EH4
Anle 3 = 5 Y=o 512 Al N
SUIS E ST WE SW AR MAS AA o ponm mo Aut MR d4B AR
Zd}LA o A 7}o] 2122 Ho] 7= v
E‘:ﬂ, L‘lLl—“l——‘E }%7]\_].— ] E‘I—Ef *—v-’] iﬂE‘_ \j_L}_— z_]\_% ?E}— _/]\_ (/)V]\())J\Jq,('rable 6)
Hog fadshs AS & 4 AUth B 4 Wil
= 3| [¢) 5F % ol = Z]
upet SA AR fofgk Apol7k Ealnt. ARASA R Table 6. correlation between the cervical angle and smart
A= ARFEE ARE7|TEO] A4E Ko] w7t Arh= phone addiction
_ - - - n=92
o] SoJahA| QS Ak Ho|Lhp<.05), Cobb: (n=92)
Aol M= ARFEE AME-7|Tto] AojA s Fo] 7t Method Pearson correlation »
E7h Ak Ro] fosh grkm # 4 Uolt coeflctent
ARA -207 0.048
<.05)(Table 5). E3F oJH TFNA F-2lstA 2}o]7}
(p<03X ) - mor A Cobb -210 0.045
A=A] dotr 7] 98l, ARASZH oA Bonferroni's ¥ <05

B ol RS UAIR AT 157 o0 gk

Holx] keIt (Table 5).

7. 830 WE =t Zt-of st

AUFEE ARSI 550] ofm gl A E V1A

rlr
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£.915}#] 2FFTHTable 7).

Table 7. correlation between the cervical angle and neck pain

(n=92)
Method Pearson correlation coefficient P
ARA -.081 443
Cobb -.098 353
*p<.05
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2 AGe] ZAatel] 2, AuEE 25 e o
AET E/d0] 0137 F= =of /o] F T AvtEE
of oAl A& & 4 Qlrh o] A= Park (2012),
Yang (2005), Gwag} Lee (2009)2] Axtel= Ahdlke] 2
= Yef ik shARE 5 9] Aol AT
HO g [FOI51A] oobA, i Aol Al e
Afol= FFol A Geth= A d o Sk sk,
YS9 AUEE F5 4= Park (2012)9] =
(33.98) K rh= D3] =2 AS & 5= Atk &t
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SR A vlsl A2 EolbA, ARfEE S
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I 20009 o] AFANES TE Hd
QFgole] #avt Mo gl GRS oA Bz U
535S zY¢tts B SAISCHKIm 5, 2008;
Harrison -5, 2000; Jeong 5, 2010). <, oj7]] 2 & §.919]
o5 % YRR 8, ZswAFe] W=E st
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