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[ Abstract ]

The Correlation Analysis between Hours of Smartphone Use And
Neck Pain in the Gachon University Students

Ji In Lee and Ho Sueb Song*

Department of Acupuncture & Moxibustion Medicine, College of Orinetal Medicine,
Gachon University

Objectives : The purpose of this study was to analysis the relationship between hours of
smartphone use and neck pain in university students.

Methods @ A survey of 2,353 university students was conducted in Gyeonggi province and
Incheon city using a self report questionnaire from April 1 to 11 2013. The questionnaire of
questions regarding the hours of using smartphone, mainly used function in participant’s
smartphone and neck discomfort degree. Neck disability index(NDI) was used to evaluate
degree of pain. The collected data were analyzed with the /—test and Kendall's tau test using
the SPSS 21.0 program and R 3.1.0, respectively.

Results : 1. Almost all of the survey participants(99.07 %) were smartphone users. 66.97 % of
them answered that they use their smartphone daily more than 2 hours and 48.18 % of
them answered that they use their smartphone 10 to 30 minutes everytime they use it.

2. The overall distribution of NDI scores was ‘no disability(0~4 score, 62.92 %), ‘mild
disability(5~14 score, 32.85 %), ‘moderate disability(15~24 score, 1.19 %)". As a result of
t—test, we found that the average NDI score for female students was significantly higher
than the average NDI score for male students(p<0.05).

3. The Kendall's tau test revealed that total time spent daily using smartphones has a strong
positive correlation with ‘pain intensity’, ‘lifting, ‘reading’ ‘headache’, ‘concentration’, and
‘driving'(p<0.05) in NDI. Also, time duration of one time smartphone usage has a strong
positive correlation with ‘pain intensity, ‘lifting, ‘reading’, ‘headache’, ‘concentration’,
‘work’, and ‘recreation’(p<0.05).

4. The Kendall's tau test revealed that total NDI scores have a significantly strong positive

Key words : correlation with both of total time spent daily using smartphones(p<0.05) and time duration
Smartphone; for one time smartphone usage(p<0.05). This results imply that long—time use of
NDI; smartphone has a strong relationship with neck pain.

Headache; Conclusions : The results of the study would be a good starting point for future studies to
Neck pain reduce the risks of chronic neck pain caused by smartphone usage.
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ZAE B 4 As 5 a1, nSHAE A9
% 2.353711¢] #A=E IBM SPSS Statistics Win 21.0
2 R.3.1.0 for Windows 218 3830 B3}

AS Y8 v|ES AJFEAQl Kendall's  correlation
coefficient test(kendall's tau test) S ARSI

1 AFohdRrel w54

AR & 2,353% T HAdo] 83678(35.53 %), A
7301 1,5178(64.47 %) O02, H A& 1: 2 =2
=] ATk 19~3041 A7 didRke] it AEe 23.15+
4LATAIL Agiok= oA, ASAY, o= - A%
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5 20.19 %(4757) = 7V o] FofsiSitk(Table 1).

Table 1. General Characteristics of Participants

Cheracteristics Categories N(%) or M£SD
Male 836(35.53)
Gender
Female 1,517(64.47)
Medicine 377(16.02)
Architecture 151(6.42)
Arts 212(9.01)
Liberal arts 150(6.37)
) Business department 428(18.19)
Major . .
Engineering 475(20.19)
Social study 250(10.62)
Physical department 38(1.62)
Education 31(1.32)
Nature science 241(10.24)
Total 2,353(100)
Age(year) 23.15+4.47

Displays the number of participanis with percent(%).

2. ATIHIR] SUHEE o] § B4

AoVl % 2,353 T SPEES ol Rl S
AR 2,331%, ol88h] detial SReh AR 221
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ZPPEES O[St SR ARRFES dhdo® Hh
o8- 7I5& ZARIIEH, ofF 63.84 %] AlgEol HlA
U AR EERIAL SRl Folel $PB(27.07 %),
AUG.11 %) o= 7H o] o 89al SRS, ©f
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Table 2. Participant’s Major Using Function in
Smartphone

Categories Male Female Total

?fiffﬁf‘;g | 523(6256) 965(63.61) 1483(6384)
Games 54(6.46)  65(4.28)  119(5.11)
Web surfing  213(25.48) 418(27.55) 631(27.07)
Phone call 13(1.56)  27(1.78)  40(1.72)
Other 27(3.23)  26(1.71) 53(2.27)
Subtotal 830(100.00) 1,501(100.00) 2,331(100.00)

=0.70", pvalue = 0.484™

Displays the number of participanis with percent(%).
% - ¢ score, p—value is calculated by Student's f—test.
«x . p—value of Student's ¢— test<0.05.

Z A2 71 wo) o] @aitkar Suak AJEke- 40(1.72 %)
02 7P A2 A o= UERTH Table 2).

ZAL oA ] el Wl F2 ARg sk 71l
B BARoR o3 2ozt AATH value=0.70,
p—value=0.484).

3. At dAte] AnEE o]g A7t

ZPFEES BAS SHAF 19 it ol 8ARK: At
2~ANTRE AREEITRE SRR 8001 (34.32 %) 0% 7F
Bkl AAIRE o ARgSTRE SRR 7617(32.65
%) 2 1 oS AT

1319 3t o0& ARES ZARIIS w) Aol 77k
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AL S 102 ofat® AREEITHE o] 7491
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THTable 3).

Table 3. Smartphone Usage Hours of Participants

=
B W AEA Y BT AT G5 WY A
A, T HA) o] FAo A 2+ 4297 (51.32 %

(30.86 %) o= A YElstal, oJAdellA % 242t 71477}

‘A7] ERT) AT (7799, 93.18 %) 43
(1,445%, 95.25 %) B5F 1074 F 9 oido] A
A 58 F8 4 dokal SHsisitt ‘Bl B I
oME 3 WA, T WA o] FAdlA 72 7319
(87.44 %), 998(11.84 %) 0.7 A LFERtaL o Aol A =
217} 1,251 %Y 82.47 %) 251%(16.55 %) 02 L HE-S
A3 84S B 3 ARelE Al glov B
o] oRF QA F-& TS0l flE ARdo] vkl Ao®
UFERRtT

I S B S HE §lo] ¢ ghe] 4671
(55.86 %), ‘F=°] Kt Qhrtkar et 3ko] 307+8(11.84 %)
o2 ofg} ol Hjg)] FFo] drkal e A9 H]
go| =31, oAl E BFo] itk Sl 7259
(47.79 %), 5501 R Qlrh= 5] 64978(42.78 %) O-2
S50l AthE SH] Hlgo] tha A Ve

TR BHELO|| A= WY 4457 (53.23 %) o] FEO] ¢l
thal ga1lom, 3359(40.07 %)< 8ol okrte] FE
7Hr =oAL gaglh ofghAex= ofke] s
HH o2 A= 3MJo] 8717(57.42 %) 22 FES R =
7IckaL @k 8H8(4331, 28.54 %) BT} 937 Btk

AE R M= 2777(33.13 %) &) Fahlo] Hl
o7} glvkarl 9adar, 405%8(48.44 %)0] tha o#-
U 35 7Fssittar g3t of skl = 48878(32.17 %)
& 4= glrar 9819101, 6857 (45.15 %)

.

=™ o

Total hours of use[per 1 day]

The length of time for use[for 1 time]

Less than 30 minutes 37(1.59) Less than 10 minutes 749(32.13)
30 minutes ~ 1 hour 205(8.79) 10 ~ 30 minutes 1,123(48.18)
1 ~ 2 hours 528(22.65) 30 ~ 1 hour 354(15.19)
2 ~ 4 hours 800(34.32) Over 1 hour 105(4.51)
Over 4 hours 761(32.65)

Total 2,331(100) Total 2,331(100)

Displays the number of participants with percent(%).
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Table 4. Participants Distribution in Each Subject of NDI
Subiect g Option(score) Total
ubjec ex ota
: 1(0) 2(1) 3(2) 4(3) 5(4) 6(5)
M 429 258 97 36 12 4 836
Pain (51.32) (30.86) (11.60) (4.31) (1.44) (0.48) (100)
intensity P 714 448 222 92 26 15 1,517
(47.07) (29.53) (14.63) (6.06) (1.71) (0.99) (100)
M 779 51 5 1 0 0 836
Personal (93.18) (6.10) (0.60) (0.12) (0.00) (0.00) (100)
care P 1445 61 1 5 5 0 1,517
(95.25) (4.02) (0.07) (0.33) (0.33) (0.00) (100)
M 731 99 4 1 1 0 836
Lifti (87.44) (11.84) (0.48) (0.12) (0.12) (0.00) (100)
e . 1251 251 9 4 1 1 1517
(82.47) (16.55) (0.59) (0.26) (0.07) (0.07) (100)
M 467 307 48 13 1 0 836
Readi (55.86) (36.72) (5.74) (1.56) (0.12) (0.00) (100)
11,
cacing . 795 649 98 37 8 0 1517
(47.79) (42.78) (6.46) (2.44) (0.53) (0.00) (100)
M 445 335 44 8 2 2 836
(53.23) (40.07) (2.90) (0.96) (0.24) (0.24) (100)
Headache
P 433 71 147 45 18 3 1,517
(28.54) (57.42) (9.69) (2.97) (1.19) (0.20) (100)
M 277 405 128 19 5 2 836
. (33.13) (48.44) (15.31) (2.27) (0.60) (0.24) (100)
Concentration
P 488 685 293 35 15 1 1,517
(32.17) (45.15) (19.31) (2.31) (0.99) (0.07) (100)
M 691 131 14 0 0 0 836
Work (82.66) (15.67) (1.67) (0.00) (0.00) (0.00) (100)
T
° . 1085 357 72 2 1 0 1517
(71.52) (23.53) (4.75) (0.13) (0.07) (0.00) (100)
M 522 83 8 1 1 0 615"
Drivi (84.88) (13.50) (1.30) (0.16) (0.16) (0.00) (73.56)
rving . 147 75 8 0 1 7 538"
(83.09) (13.94) (1.49) (0.00) (0.19) (1.30) (35.46)
M 788 44 3 0 1 0 836
. (94.26) (5.26) (0.36) (0.00) (0.12) (0.00) (100)
Sleeping
P 1399 112 4 1 0 1 1,517
(92.22) (7.38) (0.26) (0.07) (0.00) (0.07) (100)
M 728 100 4 3 1 0 836
. (87.08) (11.96) (0.48) (0.36) (0.12) (0.00) (100)
Recreation
P 1326 173 11 4 3 0 1,517
(87.41) (11.40) (0.73) (0.26) (0.20) (0.00) (100)

Displays the number of participanis with percent(%).
« © some of the participants don’'t have driver’s license(male : 221, female : 979).
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A1) 62.92 %(1,5518)7F NDI &0 0~47<] M=
of] &ato] Bk W eol AU oL}, 32.85 %(773%)<] A
& Zn)gk g7t Qirkar Feigic 1.19 %(28%)+ 5
O] AR Aol S AAY] 0.04 %2 1Ho] F50] A% %
W7} Qs SAsIIT

AR Lo} A R €] 72,01 %(60278) 71 473

Table 5. Participants Distribution in Total Score of NDI

oo 27.15 %Ql 2277 2] 5]"%‘9‘ NDI Z&40] 5~14%
AlolE 71E3ste] Zudk(mild) A FolE E4skh
Gt M= 59 (severe), -2 9Wf?}(complete) 2
OH*‘ 345 A2 gl ot 7] E2(0.84 %) F

5%(Moderate) ] 75 goll 2 S H33th
04'5“‘(3 © % 1,517%9] oAkl = 9497 (62.56 %)< &
Ao] Aol ot AA] 35.99 %91 54652 EHijo] 7
gk A5 Aolls 2381tk 217(1.38 %)< Aol F
S&9] AE- Al E, 19(0.06 %) 2] o] Aldk 745 Aol
7} ATHaL -3kl
ShAY 2} of3hAle] NDI A4 i% & froj gk Aol 7}
21—% Aoty el= 71gell A t—testE 850w, 9349
At 2]} 0.84 AR frelabA EUTH p—value<0.05)
(Table 5).

5. AN dAfe] ~ppEE o] A}
B gelAete] B

3% % 2lEES olgshs % AR} towl NDI

score, @ M7} ojugt FAAATE A=A HIES
correlation  coefficient  test

A7l Kendall's
(Kendall's tau test) & &-83to] SISt Table 6).

A gEe 0% A AYo] gl el Bl

LA

)

A AR 5 T AR, = 21 A ol
R HFY, SN freld ()] ez o)
OR(7>0, p< 0.05) “AE A, ‘A, SR, o]k B
Folrfe 2PHEE F AG AR B AR 9] ek
A= $rolaA) Sskek(p20.05).

AN Bt snheEe) g Amst Gl

No Mild Moderate Severe Complete
disability disability disability disability disability Total M=£SD t—score
(0~4) (5~14) (15~24) (25~34) (35~50)
M 602 227 7 0 836 3.47
(72.01) (27.15) (0.84) (0.00) (0.00) (100) +3.03 —6.081"
. 949 546 21 0 1,517 4.31 p 1 0.000
(62.56) (35.99) (1.38) (0.06) (0.00) (100) +3.28
Total 1,551 773 28 0 2,353 4.01
o (62.92) (32.85) (1.19) (0.04) (0.00) (100) +3.22

Displays the number of participanis with percent(%).
« - ¢ score, p—value is calculated by Student's /—test.
«x - p—value of Student's r—test<0.05.
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AATA 7} 9190 U%(p—o 0000), ofe} 7 &Hiof] Bla}
of A7} et A o= YERGTH 7= 0.339).

Table 6. The correlation between total time
spent daily using smartphones and NDI score

Subject T 2—sided p value
Pain intensity 0.072" 0.0000™
Personal care —0.010" 0.5948"
Lifting 0.041" 0.0299™
Reading 0.061° 0.0010™
Headache 0.090° 0.0000™
Concentration 0.101" 0.0000”
Work 0.030° 0.0919”
Driving 0.045 0.0051"
Sleeping 0.028" 0.1449"
Recreation 0.022" 0.2560™
Total NDI score 0.339" 0.0000™

NDI : neck disability index.
% o 7, p—value is calculated by Kendall's tau test.
« - p—value of Kendall's tau <0.05.

6. ARl 13] A~nEE o] &
R R e R e ) R s A R 7|

AR ATIE gfoz ZARE 13] AE A] AnlEE
o]-& A|Z=A17F 3} total NDI score 2 33 A7} o

Table 7. The correlation between duration of 1
time smartphone usage and NDI score

Subject T 2—sided p value
Pain intensity 0.056" 0.0022"™
Personal care 0.019" 0.3397"
Lifting 0.079" 0.0001™
Reading 0.058" 0.0020”
Headache 0.072 0.0001™
Concentration 0.105" 0.0000™
Work 0.090° 0.0000™
Driving 0.007" 0.7988™
Sleeping 0.013" 0.5126™
Recreation 0.038" 0.0498"
Total 0.359" 0.0000™

x © 7, p—value is calculated by Kendall's tau test.
«x - p—value of Kendall's z20<0.05.
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