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Abstract

Fatigue of the cervical muscles by prolonged cervical

position

Young—Min Kim, Hyo—Jeong Lee
Dept. of Physical Therapy Chungju National University

Purpose: This study is to identify the muscle fatigue and pain by various cervical positions in the VDT work.
Methods: Twenty two volunteers (11 males and 11 females) participated in this study. Each subject gazes
monitor in front of them for thirty minutes in the three cervical positions (neutral, 30 degree flexed, and 30
degree extended positions). Visual analogue scale (VAS) for the pain and pressure pain threshold(PPT) of the
trapezius and levator scapula for the muscle fatigue were measured every fifteen minutes. Results: VASs after
15 minutes were 1.23£0.43 in neutral, 3.0£0.93 in flexed, and 5.27£1.03 in extended position respectively
and increased to 1.5£0.67, 4.59+1.26, and 7.73%£0.98 after 30 minutes. The order of magnitude of VAS was
extended, flexed, and neutral position(p<0.01). PPTs in both sides of upper trapezius and levator scapula
muscles were decreased at the three positions after 15 and 30 minutes respectively(p<0.01). There were no
statistical differences of PPTs in neutral and flexed positions after 15 and 30 minutes(p<0.01). Extended
position showed lowest PPTs in both side of upper trapezius and levator scapula muscles after 15 and 30
minutes(p<0.01). There were statistical differences of PPTs in extended position and the other two positions
after 15 and 30 minutes(p<0.01). Conclusion: The cervical position that has the most influence on the

cervical muscle fatigue and pain in the VDT work is extended position.

Key Words - VDT, Cervical position; pressure pain threshold
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I. A&

Adel Agdol FAdelA AESHE ol
9 AFEe AL D witol ZrleA HAY. o

W2 AYsES Ao FUIHoE AFH A}

|2 AAE s FAARJ] 85 MELE +

AZ qFEAqet. AFE #H 2ZAA A& digh

A7 B Ha v (olFE, F9¢, A3, AW
, 2006).

iqﬁEiE AbEstE ARl AN B E & =4
Al AgE A wet Ay 7hA] gole xHEFL 9
. &3] wmolAE FAHYYAY AF (cumulative
traumatic disorder: CTD), =11} &5 BolA& HH&
A 03 &4 (repetitive strain injury: RSI), 2= ¢lol
e Ar-getwe &4 (ergonomically related injuries:
ERID), I M= 473453 (cervicobrachial syndrome)
9 &oFE AEstn Jom oleoE HAEGFIFT
(overuse syndrome), "9’ (microtrauma) S°| %A
th(Ad=L 2002).
AT e 2gdadd =44 Age Al 7t
it 29lo =2 ¥ (force), ArAl(posture), 1]l Wk
A (repetition) S FEHOoR AFEn Jut. HFE
& Mgk A9 olE Al 7HA °°]°] 2o
405|<>}t UH AP A Abelleo]H,

>

T o
(1992)2 #dady <=2 é‘;% %@@olﬂ 54
AA Koo R&HHQ ~EYAR Q3] Fr|7ke] 7
A AaHezr wAEva vy EE
(1973)3} Hagberg (1984)& b 5o =,
L3l ZYgelA 2z AA Aoz dHlsE T8 9
]

HQlo]l H3} of7fe] FAAxT L A HEY Fol
ga Baskgivh oA HFH AP o Aol
Hlal &<l &A| (static posture)ollA FA|ztel] A X
o590 &Fel o3 2-H7] wel olAF-9e 2=
AA AZE st 7P 98 8ol Ha vk

(Aarals et al. 2001). =249 £33} (discomfort)
< At 71540

il

52 (functional capacity)3} %+
AE-3kzte] A Bd e 93k oz A

AR 7154 sEE VAU AEFEE A
AA ¥ EF4ESE Y & Jvh(Mathiassen &
Winkel, 1996). o]2]gt fF¥d =47 Ao A
713 ob2 e A FAIN, RISV F
ZbstAY, #=g o] st Ald)o] AlgstAL
A F9e] mAl 27 getbE o] o] § & (ischemia)
e v AES (microtear) S o7 A5 FHEHE
Ao R AZbEtal 9Yt}d (Snook 5, 1988). I FolA
5 dgke] yEghyl Yl WA EAT, oY
A A W8 E 2AA7] A8 2 FFo] FAE o
ofF 3, & <3tz Qg M2 PAXC B F5S
op7IA7IE ddem Ausa AtH(Cailliet, 1988;
Janda, 1988; Viljanen %, 2003). o]¢} &2 FudE

o AQeAAF ARHHE e, AolH A7)
AN A5 F e AN e FReAY
%% ol %ﬂowﬂ oz, 4% FAL mggAl

Aoz A Yo
(Psihogios et al, 2001; °o]=& 5, 2006). AFEY
FAIZE AFEo R Q1 ok AAd A9 A &F QD FA

ore Q)
AN A, Aol ALHQ A4 o] gol A,
ol ARe wH3} u, AR A% ol ¢l
WAste] T)gke] Ad F AR Tx) AFH BN F
FEol ehbl M Rolvh =% AFE A
AL WFES FAHI] A8 = wE R A
g FAS B, ASHQ 4H FEA @ =
Mze Azkel Astgel ueh 7@ FHow W
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Al AH(Scutter, Turker & Hall, 1997). o] &3 &=
Fo] e wys 55 Aol v 25, A
E8HAQl 9F Sl o AR RE o]F Priete
o ofgge] do, & ZHd B A7 oE AlA
9ol ok Aol HE] wEg Ao th(NIOSH,

>

1997)

whebd, ¥ @A ARE A A BgE B %
Aol el FFel WahE ol AAol e 2w
wE ksl AFE A4 A AE He| AAE A

AT S WAl Al Ao HA4 3} g, T4t
gotar, ofapet gnbol= Apalol gk ApA|
7t HEE é@f& Tl ook FH(0°), =
°) & ¥ A AAE frAska el

5 E}Oﬂw:ﬁ) 1.
Aol AEe AR skgla & AAE eiAd
T AACA BUY spe] 9 FAISES st

1553 308 3o VASS ¢4%5S AU, sk
gk ARl e B o 3o AA 37FA] ARA|
AA HAE FsAT) .

213 1. Measurement of Cervical CRM with CROM

3. AU

Ak B9l xAl= CROM  (Cervical Range of
Motion Instrument) & ARg&3te] AFHo|L Tk o|
A Ztwe] W gl AdE A ASHA AR ZE2E
AAE FAEEE 59 2d 1). CROM (Deluxe
#302, MedNet) 51, Al74w, o] 3o
= Al ANEF Ho| Jrh.H7} o)

=
=
FH 2y W] BF A4 A

R (e}

l"O

fai3
=

10

o _1}1_,
o
rie oZ“L

4>

3 offt
futn

(VAS: visual analog scale)® A3} =d AEA
Fote] A oA A4 ®71skE S SRSt
T9AE 5 TEXEEE UAd F4(AP1114,
=) & o]&sle] F - 99 AFEI(upper trapezius),
A3k A (levator scapulae)o] tisted SA3FATH1H
2). SHL WA FE5 FES g sEE vt

= o

2 tal g2 AAddA SAsI e, FHAX = FE
R2e C79 FEV|S AFEVY SHAHAA, A
AT C29 FE7|9 A Ao SUAAHANA F

A8t (g, 2009).

A 5527 (pressure  algometer) S
kg/sec®] HERE HAR A FA o2 =S
A EFol AlREE AlFAA uER o} b=
HU L% 3k 1 —Eﬂ-ﬂ A7 FAE kg/em
33] A% FAHsI H A

> 5
< o ok
T O =

Y2,

Digital Pressure Algometer

R VASS} a9 A
AAE L, Al
3txto] & vl wEt7] 9lEl one way ANOVAR EA3}
3l post—hoc comparison Duncan® & 74 7%3}3it}.
SAA 8= SPSS 12.0 T 2138 ALESle] ¥
omn FoFES 0.052 3T

Paired T—test&

o a4+ 23

1. d7U3Ae] §4
AFddAE FAY 228 o= @1 119, o2 11
Hog TAEL o5 HiF AELS 22.00+£1.804
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9 b 22.91+1.704], o3&} 21.09+1.45419 k. 4
A Iz 173.00£3.90 cm, oJAF 162.094+5.24 cmo] Y]

T, AES I} 66.45+4.63 ke, 912} 50.45+3.50 keol
STt BMIZ B Hy 20.70+1.872 WA} 22.2141.42,
o2} 19.1940.570|JTHE 1)

E 1A oA dunel 54

\Y M (n=11) F (n=11) T (n=22)
Age(yr) 22.91£1.70 21.09%1.45 22.00%1.80
H(cm) 173.00x3.90 162.09+5.24  167.55x7.18
W(kg) 66.45+4.63 50.45%3.50 58.4549.12
BMII(m/

ke?) 22.21%£1.42 19.19x0.57 20.70£1.87

‘BALEEAR,

=]

2. AR Be z AAE 559 Wz

1) 99

FTHANA Akl wE FeA e VASY ks
LEe S

(1) VASE] w3}

FTH AAMY A 158 F 1.2310.43°=2, g
308 Fo 1.5+0.6702 F7FsFR L A|7Hzre] Afol=
—0.27£0.550| FATA R fro)gk zto|7b ATt
(p<.05)(3& 2)(1¥ 3).

(2) 28% AR I(RUT)Y B9

Z= U oA 3.1740.4001 A 155—? 3.13%0.43%,
83 308 ¥ 3.07+0.43% AP A7k zp
o] 0.06£0.070lH FTAGgHoR Fo3 o]t 3l
Ath(p<.05) (&2, 19 4).

(3) 9% FHSEZ(LUT) O 4E9A

3%% ﬁﬁﬂeg A= FTHAA A&
3.34+0.320 4 1583 3.31+0.32%, 18al 30& &

=

A3 A 7H7Ee] ZolE 0.104+0.09
1H1 Eﬁ]fi%xﬁ&i frofgh xpol7k AATHPp<.05)(3F
2)(L9 6).

(5) 9% HAFAZ(LLS) Y] H&9A

A& A7 GETIAE= 3.3610.38004 154

+0.352, 283 308 F 3.24+0.34%2 743
P7ke] Aol 0.1040.0901W EAEH o H
o)gt zto)7F ATHp<.05)(FE 2)(1F 7).

M£SD df t P—value
RUT30 307045 21 410 0.001°
%%%8 ToSiENAS 21 3300 0.003
RLts = 3213032 91 449 0.000°
LLale = a8ew82y 21 510 0.000
VA%30 1232043 o1 —2.32 0.030°
* p<.05
2) =39

2ol A Aol wE S
vl kTSR 3).

(1) VASe] W3}

FRAM AS 158 F 3.0+093%, 30% F
45941268 27819131 A|7H7ke] ol —1.60+0.73
o|MEATFH OB £ xto]7} YATHp<.05)(FE 3)
(29 3).

(2) 28% FRsRI 459X

=FAAA ] A 31740400014 158 &, 3.02+0.352,
301 ¥ 2.86+0.41% 7
0.16£0.150]% EA|84 o

A9} VASS W3lE

(p<.05)(3% 3)(2¥ 4).
(3) 9% s 359X

F3AA ] A 3.20+0.4791A4  15% &
2.9640.34%, 308 = 2.77+0.352 7439 A7F
ke zpelE 0.1910.1401H FAEgHo =R Fofdt 2t

o]7} A THp<.05)(F 3)(2¥ 5).
(4) 2 8% AfRAT] HeAA
=32A S A 3.17£0.4091 4
308 3 28640413 T2l A7EZFY] Aol
0.13+0.130]" SAZA o= Fogk zo]7h ATk
(p<.05)(3F 3)(1¥ 6).
(5) 9% AFATY HFdA
FTAA e A9 3.36+0.38004 158 F 3.23+0.29,
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308 T 3.0940.28F 7FAFY L A|7HZFY] xfol:= Zke] ZpolE 0.15+0.1501H FATAH o= fofgk =t
0.13+0.070]™ SATH R folgt o]z} UUTh o] 7} AATH(p<.05)(F 4)(2¥ 7).
(p<.05)(F 3)(Z2™H 7).
# 4. A1A9] s
¥ 3. 23 S5Ws
R M=£SD df t  P—value
M+SD df t  P—value RUT15 — 2.54+0.76 91 574 0.000°
RUT30 2.35+0.73
RUT15 —  3.02£0.35 o E31  0.000°
RUT30 2.86+0.41 : : LUT15 — 2.5240.73 .
21 6.29  0.000
LUT30 2.35+0.72
LUT15 — 2954034 o 632 0.000"
LUT30 2.77£0.35 : : RLS15 — 2.73+0.69 .
21 4.37  0.000
RLS30 2.55+0.69
RLSI5 — 3204032 4 476 0.000"
RLS30 3.06+0.30 : : LLS15 —  2.69£0.69 .
21 471 0.000
LLS30 2.54+0.69
LLS15 — 3234029 4 877 0.000"
LLS30 3.0940.28 : . V15 — 5.27+1.03 _ .
21 11.96 0.000
VAS30 7.7340.99
V15 — 3.00£0.93 o1 1016 0.000°
VAS30 4.59+1.26 . : * p<.05
* p<o5 -1
3) 2179l ;
AASIA Azkel mE gEelA s} VASS] WatE : il = - e
B 2Bk CHE 1), . e = e
(1) VAS®] w3} v ] AL SR
AR A 155 F 527+£1.03%, 308 SRR - -
7.7310.992  ZF7Fs . A 7EZEe] 3k Zole
~2.4550.9601% FATHOR FoA% Aolsk Asvh ¥ 3. VASS A =
(p<.05)(F 4)(Z2¥ 3).
(2) 8% Frsrae G5 o B L
AAAANY AgeE 3.17£0.40004 158 F | 250 | - ’
2.54£0.76%, 30% % 2.35£0.722 2T A3} = oo
Zke] Zk Aol 0.19%0.160]7 SAFHo= fofgh 1.00 RUTE
2107} IQTHp<.05)(F 4)(18 4). |
(3) 9% AREEe] B ' ﬁ 0
AAAANY  ALeE  3.2010.47904 158 s o m aaa
- Q8% AR =mto]
2.52+0.73%, 30% F 2.35+0.72%2 #A3AL A7+ w4 ere el wla
kel ApolE 0.1740.1301W EA Ao w fFol3 2t
o]7} AATHp<.05)(E 4)(1¥ 5). - o
(4) 282 APATe] FEAR s e e e

ANARA 2] Aol 3.2040.47904 158 F
2.53+0.73%, 30% T 2.35+0.728 7A3saL A7+
Zke] ApolE 0.18£0.1901W FAFAHO=R fojgk A
o]7} AR (p<.05)(F 4)(2¥ 6).
(5) 9% AGAT 4&E3A

ANARA ] 9ol 3.36+0.38914 15
2.69+0.68%, 30% ¥ 2.54+0.69% zFAEPL A7F

AL
N

1.50

1.00

0.50

0.00

30
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S97. 9% AgATe v

3. 2t A1AZF AAE WshHn
D) 15% 244 A48 wston
15840l 7} Akl B R e} VASHELE ]

AT
(1) VAS

15% Aol ZF &AAIZF VASHE wHlus FHHE
1.2340.43, =39 = 3.00+0.93, A=

5.27+1.03% FZko] 128.87(p<.05)& 2z} AFH7FY] &
ot FolE H A3 Duncan AREHAGCA 2+ AAIZE

2 AE g2A FAHATHE 5).
(2) Q8% FRTHET EFIH

158 Ale 7+ ZAZF RUTY Rlae FHYE
3.13+0.43, =39 = 3.02+0.35, A=
2.54+0.762 Fzko] 7.32& 7+ AA|7re] §-98 #fo]
= I(p<.05), Duncan AFEAAANA FHI} =3
Az 1% zko]7b Il A9 eh= AfolE HATHEE
5).
(3) 9% FHSET AFAA

w% Ale] zb ZAZF LUTY RlzE F99+=
3.13%0.44, =9 2.96+0.34, A=
25310 7382 Fgkol 7.70% 2z} AAIZrE]

%
= 1(p<.05), Duncan AFEAANA =
A7 ]—‘E ZFol7F Al A AL eb= AolE HITH(FE
5).

(4) 2% APATY d59A
15% A9l 2zt AARE RLSY Wae FHAAE
3.31+£0.32, =39+ 3.20£0.32, AHH+= 2.
Fzro]l 8.96% 7+ pA|7be] Solak zo]=
(p<.05), Duncan AFFHAAONA FHI}F =37kl
Zpol 7k AL Al 9ok Apo] & B ATHEE 5).
(5) 4% AP $T9A
5% Aol 72 ZARE LLS THAE=
3.34%0.34, =39 3.23+0.29, AA$= 2.69+0.68
2 Fgre]l 11.95% 7+ zpAIzke] foldk 2polE nla
(p<.05), Duncan ARFHANA FTHI =597 =

) =

ZFol7F Sl A= AolE BAT(AE 5).
¥ 5. 158 A Al AAE W3}
M=SD MS F D

=9 3.13£0.43°

RUT 23t 3.0240.35° Petween 2.16 549 oo
A1A 2.5410.762 within ~ 0.30
=9 3.13£0.44

LUT =3 2.06+0.34> Petween 216 44 oo
Nl 2.5310.732 within ~ 0.28
=% 3.31%0.32

RLS =3 32010320 Petween 2.06 ¢ g5 ) oo
A7 2.73J_ro.69§ within ~ 0.23
=% 3.3440.34

LLS @31 3.23%0og9> Detween 2.68 4, g5 oo
*J%% 2.69+0.68* within 0.22
=9 1.234+0.43°

VAS =3 3.00+0.93> between 90.47 190 g7 oo’
A A 527+1.03°  within _ 0.70

* p<.05, *™°: post—hoc comparison a>b>c

2) 30% A Al AAE EIF¥n
30%ATel 7t AAETe]  SHES X9 VASWSHE 1)

A SR

(1) VAS

03 Ale] 7t ZMAlIZE VASHIS) Hlale SHAE 1.5040.67,
%#ﬁt 4.59+1.26, Ald9= 7.73£0.98F Fgtol
212.67= 7} ATl frojgk xo]lE HGIAL(p<.05),
Duncan A7 AoA 2k 2AMEE A2 T2

A ATGE 6).

(2) =& ]- =11 .19] o].%o_ﬂ];‘q

QEZL JRGET

304 Al9] ZF ARAIZE RUTS) HlE $391+3.07+0.43,
ZH9E 2.8610.41, AAYE 2.351£0.73Z Fgkol
10.30%2 7t AAIZEe] fFoyg zko]lE R la(p<.05),
Duncan AFFAAAA FHY =393t = =2Fo)7t ¢l
R AAL 9= AFols HATHE 6).

rl
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(3) 9% FRrEsREI HEIA

30 A9 ZF ZAIZE LUTS] Hlale SH9E 3.03£0.39,
FI9E 2.7740.35, AALE
9.73%2 7 AAY felst =
Duncan A& AANA FTHI ZFL3td = Aol7t &
R AL = AolE HIATHE 6).
(4) 8% APAZTY HEHFA

30 Al ZF ARAIE RLSY Hlales FH9)e 3.2240.33,
=39 E 3.06£0.30, AAYE 2.56£0.692 Fzkol
11.80= 7t AAIEe] folgk Afo]lE HaL(p<.05),
Duncan A& ANA FTHI Z3todl= Aol7t &l
A AL AolE BT 6).
(5) 9% AFAT] HE9A

303 Al ZF ARAIRE LLSO] HlulE S H9E 3.2440.34,
39 3.0910.28, AALE= 2.54+0.69% Fgkel
13.71=2 7zt AAIEe] {3k Apolg HaL(p<.05),
Duncan A& AANA FTHI ZFL3td = Aol7t &L
R AL = AolE BIATH(E 6).

¥ 6. 308 54 A AAE w3}
M=£SD MS F  »p
=9 3.07£0.43° 4
RUT 231 28650 41> DetWeen 3.04 5564 oo°
AA 2.35+0.73* within - 0.30
% 3.03+0.39 9
LUT 23t 2774035 Petween 2.60 4 7o o
A=A 2.35+0.72* within  0.27
Y 3.22£0.33" 2,66
RLS 231 306+0.300 PetWeen 266, a5 6 00"
A 2.56+0.69° within - 0.23
=37 3.24+0.34°
LLS 231 30940 28> Detween 3.05 140y -
Al A 2.5440.69° within  0.22
=% 1.50%+0.67% 213.29
VAS 23 475941 26" PetVeen213:29, ., o0 oot
A 7.7340.98° within_ 1.00
% p<.05, *™° post—hoc comparison a>b>c
v, 13
A2 AFE @] Ao el WARE A
B4 2BAA Afe] AUA Aele] AAH FAl:
EE BAA A4 5 AEEAR dFEa Ao
&, ws)A, 7139 2000). 75 NIOSHOIAE 2,000
A olge] #d AREAL PEste] AATE A
o} ZA@ddE Qe g ABHS ER3U T (Jones
et al., 1997). NIOSH?| ZHslz& =3} o7 F9+=
A} AAeh A Aol low WAt e A

-y
Sy
1o,
oxl
2
i
]
oX,
o
uls
9
)
ru
fo

o
Hoh 22 AAE 28 FF FXI5HA
AAFAE g 53} o] EFA FA F5o
Z£HtH(Onishi N at al, 1982, Aaras A, 1994,
Hagber M, 1984). <7+o] o3t AFEH = Al 7}

-
2 o

S ITasglon 70% o]/dol
2ol xS F438t1 9dth(Kim YM, 2007, Song JC
at al., 1998, Roh SC at al., 1997, Cha BS, at al.,
1996) welx o9 tiFEEo] ZLHo AT 9

32 ol

5w

t

ki

ki
o
g
oj
Do
o
S
e
r
fo
1o

bt Ay ol

_>|i
N
olN
0%
o
il
9
Auj
£
v

4 =
A

&

Mo o

2

e 22
o ™

2 o 4 AN B 6 e
2
it
r
e

%2+ A (pressure algometer)
A& Hrrsksitt

AE A algometer) = FFAES A-HT G5
gsk=dl AMSE o] Skt (Fisher A, 1987). <&/
Sk AlE Qo] Fxbedl Ao 4L 249 ¢ES
Eolal ¢tEo gk A& FFE(Jones et al., 1997,
Hasson S at al., 1992).

ueha SHEgXE FREE A A&7 E

1

1o

'/F PR H OQ = H b IS BT | h=4
FE A Al ZEAA Gollet #E ofg ATt Ab
€53 9tH(Onishi N at al., 1976, Takala EP, at

al., 1991).

AFH AdgAE ddez ey
Aol oJ3tH Eolul o7l gF
vEbkeh S 2R} Sl A =
o] BF°] ¥ FATEt 4FIdAIt o dria s
(Roh SC, at al., 1997, Sin BS, Park CY, 1996).
AR B A SRR E M

W, A wE FFe] WstE VASE

[o %@
RO G T

2 o

12

i\
oxl

EILY
FHARl TS UBhll= VASE 1523 30&5
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]
&

2] A

& Bkl 7

2=

B
rJ

o

1o

%

T

&t

Frol @ Aol

37 %

< neutral, flex, ext

304

L

L

< neutral, flex, ext position

15%

L

FA3L(p<0.05) VAS

o]

7}

1. VAS

452(1996)¢] Aol

)

=]
=

144,

ol A

2o JEbTh
A VDTHY

FTHp<0.05).

S

position Z+Z} &7}
2. 15835 VASe] =I7] &4+ ext, flex, neutral ©]™

il
=

ol
HH

~

~

R A
25 A

ext position

ext position
RUT. LUT. LLS, RLS =5

flex,
flex,

FA3L(p<0.05), 30&F VASQ

A& ext, flex, neutral ©o]¥ EA Ao Z

[e]

T

I

g]

o

-

neutral,
neutral,

RUT. LUT. LLS, RLS9]
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