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ABSTRACT

Objective: This study aims to analyze and evaluate fatigue in upper trapezius muscles of adults when inputting text on a

smart phone, thereby examining the risk of cumulative trauma disorders in the musculoskeletal system of the upper

extremity. Method: Forty-five healthy adults were divided equally into three groups: a smartphone group, a notebook group,

and a desktop group. A surface electromyogram was placed on the upper trapezius muscle of each participant, after which they

inputted text for ten minutes within an ergonomic setting; their side posture was recorded on video and analyzed. Results:

The spectral edge frequency values for the smartphone group, as recorded from the upper right trapezius muscles on the

surface electromyogram, showed a significant decrease(p<.05). Regarding the RULA, all three groups had results indicating

"action level 2". Conclusion: All three groups had results indicating "action level 2" according to the RULA, which means

that additional research on the posture of the participants while performing tasks is necessary, and their posture needs to be

corrected. In particular, the smartphone group has the highest levels of fatigue in the upper trapezius muscles, suggesting

that the task of inputting text on a smartphone is a high risk for causing cumulative trauma disorders.
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1. Introduction
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2o Fe-S v (Yoo, 2006; Sim and Lee, 2009).
oY A&Ho]a HHEAQ] A}%Oi lato] AlAS] A=
ZAof] F/3 AR A& oIk A YA AR (CTDs:
Cumulative trauma disorders) 2] -fF&2<lo] FrH(Kim
and Lee, 2007).

olglgt L= AA wAIY AFAR] - BAE dolr
2 3h= AFrellA A 2 g ske] fEaciql /\}%— -5
9] & (Force), &5 FZ % (Muscle fatigue) 2}, <5713 %
(Muscle tension) & EHIALE o] g3l =4 0}01 4
AL BT TATE A5E HolFe Ak
X¥ 1 ok(Yim et al., 2000).
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2. Method
2.1 Subject
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2.2 Equipment
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Table 1. The general characteristics of the subjects (N=45)

SmartPhone NoteBook DeskTop
users users users
(n=15) (n=15) (n=15)

Sex

Male 7(46.7%) 7(46.7%) 7(46.7%)

Female 8(53.3%) 8(53.3%) 8(53.3%)
Level of education

University 10(66.7%) 11(73.3%) 9(60.0%)

Graduate 5(33.3%) 4(26.7%) 6(40.0%)
Marriage

Married 14(93.3%) 14(93.3%) 13(86.7%)

Unmarried 1(6.7%) 1(6.7%) 2(13.3%)
Age(yrs) 37.80£4.77 | 37.07£3.63 | 38.4714.66
BMI 20.8+1.40 | 21.01£1.35 | 21.05+1.44
Height(cm) 170.80%6.53 | 170.47£6.89 | 169.60+6.84
Weight(kg) 60.80+7.07 | 61.27£7.54 | 60.671+6.64

Smartphone Notebook

Figure 1. Text inputting task

2.2.1 Surface EMG

b

HZAE7]7]= QEMG—4(LXM3204, Laxtha, Co.,
Ltd., Korea) & ©o|&3t3l o, expe] x| A ES o]
(TeleScan, Laxtha, co., Ltd., Korea) & ©]-&3}o] dlo]€]
£ T8It Figure 2).

2.2.2 RULA(Rapid upper limb assessment)

Kim et al.(2007) 9] w3 7= Frp7|&del &gt A
Told WEAE 2% Aol7t A Ae S o) 83}
o 108 APE AN S FIIBYE sfel A2)
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Figure 2. Measurement of SEMG

Fhdlete] A= 7EH O 2 HE 4.5m 743101] d=e] &
< T, 9F 24Eo7t 1.2m7F HE= 399t (Paul and
Douwes, 1993).

2.3 Experimental design

_‘F_

rot
b

7= skl 4FES =
AAF F SENIAMeIA |2t
-9 AFR=1 2 (Upper trapezius muscle) ol §-2a}

3). 10x & 1] AlEE & 5 EAY JJr

Fow Jo

07’(]

H

ek
S

2o
—E oln

F!F
2
2 ko
o SO e

2

. B
=
|

(Figure

10% EJ *E Alek, 15 8] AR 1025 HEaL
\_zj—l— Eﬂ ]E%—E__ :9\/—1]:]'

FN-

Figure 3. Position of surface electrodes

2.4 Procedure
2.4.1 Processing of Surface EMG

Aol &7} AEFo|Ae Hosh Mgt 1H]E AASE 3§
= Adskslch 2ate 7&%]—5?_— 2T EY] Oi(TeleScan)%:
o]gsto] G 27| 2+, $7] 2+ dlolEE bSpoint & 171
A dojA 0% HAAA sttt ol& F LA (Power
spectrum analysis) oA 375 10~500[Hz] & Zehd
(cutting) % 50% HAA 3Fof(Grace & Keith, 2008), %
Bono 2 ® B £ e S99 (SEF50[Hz])
#ol s WESIIHH(Cho et al., 2008).
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2.5 Statistics

2 AT BE SAE 42 WINDOW & PASW

18.0& A8t Al Awte] Ad d F5% AJ A1td
A4S kolmorogov—smirnov test® AA|8FG 1, LA-Guix]

TAREA (One—way ANOVA) £ o]g3sto] F44dS #4138t
Ak Al Aeke] dukd EAJL FlolAler AA (Chi—squared
test) 7 2AES] LEuA] AR S o] &3t Al A
Wslre] ZpolE vluwaly] ) LA AR (One-
way ANOVA) S o] &€&l 4313911, AFS- A8 22 Tukey
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0.05% 3kt

H

3. Results

3.1 Comparison the three groups of change of muscular
fatigue on Upper Trapezius

5 S EZRUT) ¢ TYF9(SEF50([Hz]) %2
Al R 2polzt gllon, B3] AnfEE ARG

(SPU) A Bl2~= s A3} vjwst] FAIAC=E 1 %k
9] {938k 7+ AATHP<L.05) (Figrue 4).
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Figure 4. Comparison the three groups of change of
muscular fatigue on Upper Trapezius
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3.2 Comparison the three groups of change of RULA
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]

A e 9 A4 XW]J W7ol ag-ge] Axpr) ygitt
(Table 2).

Table 2. Comparison the three groups of RULA

SPU NBU DTU
Result(S.D.) 3.5(£0.5) 3.4(£0.5) 3.1(£0.3)
Action level 2 2 2

4. Discussion
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5. Conclusion
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