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The Effects of Hold—Relax and Active Stretching on
Recoveries of Muscle Fatigue after Computer Work

Hyun-OKk, Lee, P.T., Ph.D., Seong-Yong, Heo, P.T., M.S.

Dept. of Physical Therapy, Pusan catholic university

{Abstract>

Purpose : The purpose of this study was to identify that the effect of hold-relax and active
stretching on recoveries of upper trapezius and sternocleidomastoid muscle fatigue after
computer work.

Methods : This study was conducted by 30 volunteer at the age of 23~33(resting group=10,
hold-relax group=10, active stretching group=10). The muscle fatigue measured by tracing the
median frequency(MDF) decrement from power spectrum analyses of EMG signals and the data
were analyzed repeated ANOVA.

Result : In case of upper trapezius, there was significant difference in group I,II and group II,
IMl. In case of sternocleidomastoid, there was significant difference in group I,II and group I,IL
Conclusion : The active stretching was effective for sternocleidomastoid and the hold-relax
was effective for upper trapezius and sternocleidomastoid. The hold-relax was effective better

than active stretching on recoveries of muscle fatigue.

Key Words : Muscle fatigue, Median frequency, Active stretching, Hold-relax

A AR} 0]F L(e—mail: holee@cup.ac.kr )
EERHEY: 20089 5€ 6€ / FAASFY: 20089 59 232/ AASAL: 20083 69 17L

11



1.4 £

204171 $9F ArAstyigo] wRAA sk
A AAdE EF AR AZoMT ALLEY AE
E7} olAle ARFA ZAAHERE obd e
A3 ARk HAFE ARSAENAIZA EatE o] $-E
*@%«1 LA 842 AE FA HAT A
S BHUA 7|REy ohex 55 2AEe 2
e VDT(Vlsual display terminal) Ztjo|z}ar
SHH(=E 5 JLA], 2004), o]& 1t TAEHE 2
ZAA 24, ¥ 97 oRza o AEAA
A F4E 3] VDTSFFolgtal Ioh (=
5 3A], 2004). VDTSFTe SHde 7=
vz, % <748,

iy 2=~

AT

e =9
h

B2,
HAk(Bjelle 5, 1979). &
, BE A, 7IAA A=, 7‘3@%
, GFuE9 57/4(Cannon 5,
, 198N ZFARY, N
(Knave &, 1985), 2t #HAl, A4 2 oz 59
VDT FH717], &5 59 24937 2<)(Hagberg,
1981)4’} o], A4 5 A '/\}Qs—}ﬂ &?_(Boose
T, 1980)5o2 4HA Aok Q)
3’4%%@]"1 A 7T tiFE
ZAAY FARM], Folu oA F ]°ﬂ o
F 34T dlEe] o RS ¥ ’\7P ATHEk
S, 1989; £=4A, 1994, S50, 1995, ©]7
A, 1994; Iwakiri, 2004). 53] A% SE(upper
trapezius)©|2kal sFPoH(ATS 5, 2000;
7], 2002), &= (sternocleidomastoid) FE3F
AA AA Al SEE2ErF AR SIATHEY
7], 2002). AAIZE AR AMZ ghotA] AHS &
A, A & e ZYRE QlEiA A=dl
A7 eds disteor & Aot
o] A shy A dRlegE AA ZARS H
QAREES] &3, =4 & &3 a3 2z
o] 3z AR ZHUe] AEE LA Wk
AEZ =T F71 At Wilmore 5, 1996). <3
2E2AL FurdlY WslE 8olsiA B & Se
FATE o] &3 Wye] g 2o A1 glon, &

)
=4
le)
= .

1981; Sllverstein
5 Azd 54

of o z@ X X X

O

o)
4y

= O
%'6"5

a9z
s

pad

Zo A~
TGTE

o rly

12

3= T 2HEHEAH(frequency  spectrum
analysis)& Bo] ARETTHAIAA, 1998 A&
5, 1998, Macaluso 5, 2000). =I =27} o]
HH AT 5F50F d4HY] wi wE ads

gz s Hed, 25 R s AEd

+5o g 48 4 A= FHE 7HAA S FH
o459 AFAAE ZoledHl ol He 2EFHA
&2 AAMA] B2 ATE FIA 259 ol¢t
S 5T 522 AR gt HE oA =
94- %% Z:v]—d\—-, ]-;H/H _Z:X] % I;}_Ool:é‘l— j]_xg_@ E.Z-]
S A8 AHgE de(Adler 5, 1999) H4

A 21732 &2 (Proprioceptive Neuromuscular

Facilitation: PNF)< ©]&3F A7} Hol] A3
QoK AFT, 1994; 442, 20001, F35-4,
2005) ¥E23)Eo| FHP ATFE olF uF3 v

gt & 7k ok

al

wely B Aol Ne AFE EAY A
A YE AR 2oy FHGETY 92 g
Ho| TH5RA AAE ZAWe] §A-0|geS,
SEANFG 9%0] oud ek mHEA] v B4
slo] W2 3)Ho] AP $BS AASaA} Fh)

Oo. A+ U

1. 9+

AT gz PAIYl AFsiaL gle cmz‘wr
Duigte] @Al 219, o7 95os & 309 }
S 2 shalth FHa 73‘%— RESER 9444
A ohgt AL, 93 el

o] BAHLE Wl ool gle
Hee] A7 gl AL
T o= A SFEEs A ’6‘}11 &= A, 7
w BT 29 2008t0]d]l
BHE 6/1€ o, 3% 2/\]7&0]@1@1 AHgals A=

2K AP TS AES tdow sk

dAES 729 Ws dEHom AT gt
S8 Ui FAH(Group I, N=10), F4]-o|¢
257 (Groupll, N=10), &A% 5T (Group

M, N=10)o.2 FEa}gc}

N

e



ks g2 20028 o83t EAIES &k
on, 22 8oz 5083 Atk AU
2 A PgE AeelM tidAs ARlo]l &
e A Y F5S AAska, AAE TF
2ZA =H9d(feed back) S

50%7F AAl F 1023 1= AEE

=

o> K ode
o

D 7 2498 Al A A4
2 7|5
2 AAE Ber (=Y

n
- 3

SEEE gapF o

A, 2004), A1)

oFte] 4L &

(D) ofARzol= HlgAE 7RIS ZE]7F 90~100°
Alol7t E 4 JEE Fch

(2) Subo] ZkwE 90~120°At0|ol 4] thgatel] gt
T5 A3IAh
(3) £EAA] e 15cmAE 2 F I=E 319y
=8
(4) AGApe] A|de BUE Ade] §x|oA] o}
Z o E 10~15°H9olUE KBS 3
At
(5) 3Aze] AYE HoJ® 40cmolde] HEE
L=
6) AT 0~100°HEE AT = A=ES
7 L=s
(7) ZEAAAE 0~100°AES FAT F A=
= 3tk
2) fA-ol¢t &5
Al SHY AACA 22 29 oE
ABes o, HrAe TH48 T g
AgS FA 1022 FAF sl 2023t 74
WSl 4Ws INER Atk T 2HEE A
gt AE 7+ 179 F45 FAF=ES 3k
3) T5ANF 5
555 224 wg e gy, F8d 55
< A § J& W HH3] Age A o
2= G5 AoAAGA 2E8¢or AYS Fa

13

s Al AT Yoz 9
ZZHE FEIEE Ih 0% ~EHAHS 3
1023F fF4S wHRste] 3315 1AHER A3l

al
o & 2AES AYsR AE 7 18] FAL

A

TR FHFEDY
ZHE MP150 A]2=¢]
(BIOPAC System Inc. CA, USA)(Figure 1)<
ARESt A8 E %Y SE SR ofgE

AsE MPIS0 Aladog muyd oxd Ase
A & 8 FAFE A Acgknowledge 3.7.3

AZEJOE o|&3le FEHF Vg ASAYE
SHAT

ST AT FEFZ8(sampling rate)< 1,000
(1,000samples/second) 2 A1, &AL A
71 98 28 938 20~500H29] thE5zIE
(band pass filter)2} 48717152 F=S AASH

HA =

7] 918t 60Hz9] =X|ZEl(notch filter) E o] &8}

Figure 1. EMG MP150

3. A8 A9

AFE AU A F QuAA FAES f
A-olgt ST, SFENRET F o) A FEE
3 FAfFEDY N2E 235 skl 2A=

Foke 2EYE BA FUTIS GHS
hl

- &3l
olg EXsly] fste wHEEAY EAHEA(repeated

measure ANOVA)S AA|5FHTh



3£ 1. General characteristics of subjects

(N=30)
Group 1 Group 2 Group 3 Total
(N=10) (N=10) (N=10)
GenderM : F) 8:2 55 82 21:9
Age(yrs) 26.10+2.18 25.00+2.98 26.60+4.06 25.90+3.13
Height(cm) 171.40+7.02 168.20+7.59 172.40+7.01 170.66+7.19
Weight(kg) 65.20+11.07 58.60+13.32 65.10+7.14 62.96+10.90
Use time(hour/day) 3.40+0.09 3.50+2.98 3.10+0.87 3.33+0.84
Speed(hit/min) 265.00+59.48 319.00+63.67 309.00£47.01 297.66+60.09
Mean+SD

Group 1: resting group, Group 2: hold-relax group, Group 3: active stretching group

AXHYE Ysted SPSS Win 120 Z2338 AN
s, B WS frely ARE 98l feleE
ot 0.05% ST,

it

. 2}

m

Loaoigakel Qs 57

d

AT Q) B gt ek 1),

2 & 166.86Hz0103L, frAl-ol¢t E e FAIF)
g A g AlE 175.28Hz, 5027F EAZ
152.30Hz, FrAl-°]¢t &% F 170.99Hz0]} o

5087 BARY] F 147.07Hz, TN &5 F
156.331z= Al i FHol TAHCR frelgh ztolzt

2. A X Z(upper trapezius, UT)¢] =& Yutz9l FAFL MY T 158.18Hz, Uwk
W s) ARl F4 F 166.86Hz0113L, frAl-oleh ET
A2 3 152.30Hz, AA-ol¢F % % 170.99
Al FATE BAGY A Y AE R F 2 0 BANeE fol@ o)t At
177.25Hz, 5023 &A449 $ 15818, LuH3<l (% 3)
3% 2. Change of MDF among groups for muscle fatigue in UT (N=30)
Pre—test Post—test 1 Post-test 2 F P
Group 1(N=10) 177.25+10.78 158.18+£9.11 166.86£9.11
Group 2(N=10) 175.28+10.55 152.30+6.99 170.99£10.13 5.018 .002
Group 3(N=10) 173.29+£8.00 147.07£6.59 156.33+£9.21
p<.05, Mean+SD(Hz)
Group 1: resting group, Group 2: hold-relax group, Group 3: active stretching group
Pre-test: EMG test during rest state, Post-test 1: EMG test after text entry tasks
Post-test 2: EMG test after intervention
UT: upper trapezius, MDF: median frequency
3% 3. Change of MDF between group 1, 2 for muscle fatigue in UT (N=20)
Post-test 1 Post-test 2 F p
Group 1(N=10) 158.18+£8.35 166.86£9.11
6.498 .020
Group 2(N=10) 152.30+6.99 170.99+10.13
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3% 4. Change of MDF between group 2, 3 for

muscle fatigue in UT

(N=20)
Post-test 1 Post-test 2 F D
Group 2(N=10) 152.30+6.99 170.99+10.13
5.504 031
Group 3(N=10) 147.07+6.59 156.33+9.21
2) FAl-olgt $E T TEAF 5T Y 29 3. F4H=(sternocleidomastoid, SCM)<¢] 3
= Ws} 25 W3}
FrA-olg ETe £AFY F 152.30Hz, FA
-ol¢k && F 170.99Hz0IN o, TEAF &E T ARkl FATE EARYE A A=
& EAFY F 14707z, 554 5 F 15633 181.92Hz, 50¥7F AR & 155.62Mz, %1 sl
Hz2 7 & 3ol SAHCE F43 2ol7h et 4 ¥ 169.21Hz010aL, FA-ol¢h T FA
(3 4). 2] A g A= 185.38Hz, 50#1t —‘jr*ix—}"d =
143.05Hz, Aol & F 176.41Hz0190H, 5
3) Yyl FATH TN T 7 29 A e EAF A MY A= 18353MHy,
2= Wz} 5087 MK F 15470Hz, 534 &5 &
YUkl FATFS EAZY §F 158.18Hz, Ywb 179.73H2 M o 3t %74];‘40 frejgt Apol7h
2l F4 ¥ 166.86Hz010, T EET AR 6).
B § 14707Hz, 55407 &5 F 156.33Hz
2 5 gl BAFeE fog Aole qldtk 1D RS AT fA-olgk S5 (ke 2
(% 5 2= W3l
LA FATLS TAFY F 155621z, LRt
3t 5. Change of MDF between group 1, 3 for muscle fatigue in UT (N=20)
Post-test 1 Post-test 2 F D
Group 1(N=10) 158.18+8.35 166.86+9.11 032 861
Group 3(N=10) 147.07+6.59 156.33+9.21
3£ 6. Change of MDF among groups for muscle fatigue in SCM (N=30)
Pre-test Post-test 1 Post-test 2 F P
Group 1(N=10) 181.92+9.32 155.62+12.35 169.21+8.51
Group 2(N=10) 185.38+6.95 143.05+£11.02 176.41+7.21 6.579 .000
Group 3(N=10) 183.53+7.07 154.70+7.98 179.73+6.37
p<.05, Mean+SD(Hz)
Group 1: resting group, Group 2: hold-relax group, Group 3: active stretching group
Pre-test: EMG test during rest state, Post-test 1: EMG test after text entry tasks
Post-test 2: EMG test after intervention, SCM: sternocleidomastoid
MDF: median frequency
3t 7. Change of MDF between group 1, 2 for muscle fatigue in SCM (N=20)
Post-test 1 Post-test 2 F P
Group 1(N=10) 155.62+12.35 169.21+851
12.773 002
Group 2(N=10) 143.05+11.02 176.41£7.21
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3% 8. Change of MDF between group 2, 3 for muscle fatigue in SCM

(N=20)
post-test 1 post-test 2 F D
Group 2(N=10) 143.05£11.02 176.41+7.21
2.542 128
Group 3(N=10) 154.70+£7.98 179.73+6.37
3 9. Change of MDF between group 1, 3 for muscle fatigue in SCM (N=20)
post—test 1 post-test 2 F P
Group 1(N=10) 155.62+12.35 169.21£851
4.970 .039
Group 3(N=10) 154.70£7.98 179.73£6.37
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