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< Abstract >

The purpose of this study is to find out the effectiveness of the therapeutic sports massage(TSM) applied to
the patients with delayed onset muscle soreness(DOMS) by measuring, assessing and analyzing the changes
in intensity and unpleasantness of muscle pains before and after TSM. In the therapeutic sports massage
program, such methods as effleurage, petrissage and deep transverse friction were selected as traditional
massage treatments frequently used for muscles with pain and spasm. Effleurage and petrissage were applied
for 20 minutes in total before and after deep transverse friction treatment. After TSM, the McGill pain
questionnaire word listtMPQWL), verbal rating scale(VRS), visual analogue scale(VAS) were used to

mcasure the degree of the pain on the patients.

The major findings from this study are as follows;
1. The surveyed patients range from 15 to 63 in age, with highest numbers of 18(37.50%) registered in the
twenties and next ones of 14(29.17%) in the thirties. Divided by sex, 27 are men and 21 are women totalling

48 with average age of 25.7.

2. There was significant decrease in the numerical values of VAS & VRS and MPQWL immediately after
TSM(p<.05). There was also significant decrease in the numerical values of MPQWL, VRS and VAS afier
the 2nd, 3rd, 4th, 5th TSM(p<.05).

3. There was significant decrease in the intensity and unpleasantness of pains after TSM(p<.05).

4. From the analysis into chronological changes in the intensity and unpleasantness of pains before and after
TSM with ANOVA, it became evident that the longer the period of treatment was, the higher the pains
decreases drastically, while significant difference was shown in the intensity and unpleasantness of

pains(p<.05).

Summed up, it can be generally concluded that TSM is an effective treatment to rid the patients with DOMS
of pains safely and promptly.
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W& AlgEe] i o%3A] g2 SFoY xS

TF AHE o] F 12~24712L Alelo]] ARE 259 25

& A =, o3 2429 3ol BHE,
Fe Efzlo] wAsEE A4S NP Z5% (delayed
onset muscle soreness: DOMS)e¢]&x 3t}
(Clarkson PM & Tremblay I, 1988; Evans WJ,
1987 Kisner C & Colby LA, 1996). ¢|&1& %44
gFo = op7|ld DOMSE Y oludl AlAIAIT o
A 2% B &S AL Aol +F
Aol £4& a7 Fujg WA @ 89eR
2437 |t

dutxiez DOMSE 5ot 2% F 8AIA
24712 A ool et 48A12F HZellA Huje] o] 2],
o] AvwA A F 8 (Armstrong, 1990: Cleak
& Eston, 1992. Ebbeling & Clarkson, 1989:
Ernst, 1998: Zhang . 2000), 8~109 ¥ 43|
A}ebRitH(Pen & Fisher, 1994).

DOMS% #d" Fdoze FFU 4%
(Clarkson 5, 1992: Newham ¥, 1986), 43¢l
Zz2e] BEoz Q& 289 7321(Newham 5.
1987), EAA] 282 NAe Z719 ALH 254 2
£o A% Z7HWeber 5, 1994), +847 744
9] ZA(Armstrong 1984), #AZIEHSL Y 24
(Stauber %, 1990), 289 A3HDonnelly 5, 1988;
Holbert 5, 1990), %% (swelling)®] &% (Friden %
1988: Howell %, 1985) $°] 3t}

=3 DOMStE 289 284458 ZaAzld
(Denegar %, 1989. Francis & Hoobler, 1987;
Newham, 1983: Rapaski &, 1991). 344559
722 JHA oA de goeg: TAFU 28U 2%
Z7 9] £4 Ee 995 ZAPTR) EAse A
239l &4\t 274 % (muscle spasm)g 4 55
E 4 3lcH(Donnelly 5, 1988: Holbert 5, 1990)

DOMSE 4448E%, 54T 25209 4
3, 29 A, ALE A% B sy e] AFE 2
& 4= it (Weber 5, 1994). weld DOMSE a4
4 & e A58F tig d77F SisiA A= o
gted, 2 42 &% A - 39 2EHA A (Buroker
& Schwane, 1989: High %, 1989: Rodenburg &

1994), W (ice)4(Yackzan 5, 1984: William,
1991), =4 9319 AH-(Hill?} Richardson, 1989),
Dexamethasone® o]-4% o] 254X 8 (Hasson &,
1992), &2 #H4-(Hasson T, 1990), AN
73 A 7] A5 (transcutaneous electrical stimulation:
TENS)¢} #-8(Denegar 5, 1989), AYAFAFA
Z (high voltage pulsed current stimulation:
HVPCS)9] 2&(Wolcot &, 1991), PlAAFAA A}
= (microcurrent neuromuscular stimulation:
MENS)9] A-&(Kulig ¥, 1991: Rapaski &, 1991),
Bl 2~8|Ze]E &4 (nonsteroid anti-inflammatory
drugs; NSAIDs)E o] 43t 9F& X & (Donnelly &
1988: Francis & Hoobler, 1987), YAl wlAlx] <]
A& (Drews %, 1990: Rodenburg ¥, 1994: Smith
%, 1994: Wenos 5, 1990) 5°] Al=sAth.

EeXaegeg £5 A - F2 2EHAYL AN
A, Wice)d] AL, ANAJ rAlA] & A8k
o] Al 5ot DOMSE #aAdede A3
9l 498 9d& + 2ot T4 93, Dexamethasone
& 0143t o] 2EQYA 8o ME DOMSY 47t £
A Jelston, TENSE 243 A7l 84 =8
2 (cortisol) A5ol= F A& Kol ggtort 55U
A zg} AsFEEd e fd4E veEdle A2
TFolA ALY EHFA=(high voltage pulsed
galvanic stimulation: HVPGS), athletic massage&
2 g-3le] 2857 A creatine kinased 4 e
A7E 4o}t FEA R HFd ATolM e NSAIDs
Tojo] o3 X gadd e ME 4vd ARE
Basig. 2o o} AEL ArIA g es dF
53 & MENS7H DOMSe & &3] disf 2
#He] 477t Rasict, 28y DOMS €38 %
MENS &7 digtel= A7niet ogte] o]l e
=gl didel €3 AtHFHHE 5, 1995).

AR QZEEE] 7193 8 AR §8
oo AP ard o 712H o2 AMEE] ge
o ) SR8 B9 A 8F TR Z AT
o] £A17] B 1 HHE A ok £} 25 &
¥z A3t 53 AAHY o] B HA] A}
A WYe 23Xz Ao 93 YFE AN
sports massage; =+ "athletic massage,;2 £8| 3

it
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olel g 2¥ 2 wlARR| & 283 wie} B §-9} 2/
AT FAAZATG Al A7 BFE FH2AA
Fo2M 7 AA ] RS 483 #F i B
AA s} da4a R AA2FFe A€oz A3 AR A}
F7tel o3t A9 27 F 53] ZFou} A7 A
ML Y28 JRIEFoRM 289 Hart HEEHn
BN Y G A Hol 288 ES §iEiA
3l i s BHEe] & 4= ik

o] wARRAIZL 4173A, A, EHA, €84 §
2] AR A7) G ok o] AntHd A
&lo]™ (Aksenova &, 1997: Brunton & Tunnicliffe,
1985: Drobotia %, 1995: Dubrevsky, 1982: Field,
1998: Goats, 1994b: Harmer, 1991: Hemmings
. 2000: Redick, 1993: Tiidus, 1997), ©] s}A}A]
X 2|7t M Eete] Fobd-g WA n, e 98
& 22 B3 289 diisE A Eda @
ot 5 AdAT oA AlY] FERZhe AXx
vpAEAlof] mE 2} 22)0] A B Jghe] FFH =
o f48g uide A8 ¢ 32 W3 (Clare,
1988) et & 4= Ql}

2¥2 opAbR| 9] 7| B4 2= 72 (effleurage),
f2 (petrissage), 429 (friction), TEY
(tapotement), %4 (vibration) 5o %129 (Beck,
1994: Tiidus & Shoemaker, 1995), dAjdl o]z
Ale eledx o2 71x] g A8A Ade 5847
2 &5 aye] A= ot
8% BIARCAAN HA @ AEHE

Cyriax(1983)e] A%3) 473y (deep transverse
friction) & WA= 30, A&A vhrAAZ2 Y
(Beck, 1994: Wolfersdorf, 1988)& 415327}
AAl A Foll A @S AHgshs Aol A8F
Aoz dejx|z gict,

DOMSel oA dutA <l wlAbR] Y] 2 &(Drews
. 1990: Wenos 5, 1990) $°] AlEsQeu A2
2 g dE F silttn BaH A J2d
Smith §(1994)¢] A2X2rlAIAE #43le) DOMS
9} ¥4 creatine kinased #94 & IS AUt
3 237k Ak 22y Fules oFFl7kA] DOMSA
i3l 71ES] 2F2ukAkA o) A BHQ) €AY L 7}
g 220 9] EHE AAF =B RusR o
< A%l

23X 2 RIAE £F A, &F T, 5 F RRE
FEEH o] A8l xtelst it DOMSE 3
€ dolut +F Fo Wstog A¥ 2 F oplA]
3E oA 7L A G5, 0|3 5FEAAG THolegE
FRE 32 Eadie 83 SR} T o
2 H$ 0o Fgstd N85FH A2X 2 npAbA
(therapeutic sports massage: TSM)eln &0l 3
#aldot.

B = € dol v 4 v o] &3le Ao
2 ole Y=ZA=E det 44-E Fel] AAse Aol
F-asit}, ojue] AAYL /S ol AR &
o2 wrpAEIzte g Aty $3E SUMAI T e8]
& AAND & A gk el Ao Exd 2
A8 AFH o= e AEHe B E 53 A7A
2& A = A Eri(2=E25EA 883, 2000).

32 S = AX 20l A dig 94 8820t
AAH o2 FrlElo] she Zggol) ofd] g 712 &
A4 A7) oi$ w)R Aol wEkd 2 d3e
A52 A2F20Akx]7E DOMSS] ¢hdlel] olm 3t G
A e7hE HESA T old i AT E A3l
712282 A Fstuat g

I. oFoia o e
1. AT

£ d7E M9 JaxzerRl4E ¢G4 20009 39
HE 2001d 7971] DOMS 4o Q3 558 =
AE F2o2 NgH X2 E AL gda) 27
W, 92 219 3 4898 3o st

2. X2 AZXOMAIK| 22

TS Zhdhe FaR9d AgAHA ] iy 3
oA Az /PP gl AMgElL e AAY, f¢
H, ARYA2RE A 27 5% A,
oloiM 5EFE R, oloN 5¥he ARyt
W, oA 582 oA A 32083 A4
@ AR et 389 £ 44
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3.

I

JHHHa

oo

559 F83 Hbg e AAHE(Visual
Analogue Scale: VAS)ollA 714 @el AHSEl 1 Sle
227158 &3 = (Pain Intensity Rating Scale:
PIRS)$+ McGill €% ©f 3 & (McGill Pain
Questionnaire Word List : MPQWL)E °l-8-3%th
(Magee, 1997: Davidoff 5, 1988). AN A&A 2
F2olAlRA] Alg)A MPQWL, VASZ E3¢ tid %7t
2 sgn, A8 vix HEE ASH A

VASE sl §574E 2 558z 3T
"ok gZske 410l ol 5m, AA Ze] 100m<
7hzQ) Bl 2ol Bt 2rle F e we VR
Al g =5 3.

2z 23Ae A4 $A9 100mEF AS lm
oz aea AR 0 de “AY 550 A,
e AAHY 100 de BFE HnE s =2
o = E7)3ch

ZB 5 Z2FAE A2 100meEEE 29
2 AR 0 e AE BEA 4oh)’, Bvke A
A<l 100 dl& “Fm BARS =Rt 2 2710

910} 7} % (verbal rating scale: VRS)& %39
AEE gk, Asich, 5o, A, wi- At
gog FHsl] gt A FFREE RHAESF
3l tHSoyannwo, 2000).

Table 1. Age and sex distribution

4. A=Az

2 A7 AaAelE PC+/SAS package® ©l-8-3t
Aqa, NBA AxaniA] T2 HE A - Fo F
Z2¥71aze] Wsle P UAE pila, A8 A -
I 204 £33 xY {59 2Ae)E paired t-testE
AxNggon, Narizkd HEA] 452 one way
repeated measure ANOVAS AAEom, ol
A7t g A AFAEE AR, FAeES 5%
oA AR st

=

A7}
1. Ho] ¥ Mo Ex

uARle] Q#d B 154904 634714 & |
Pz A aEIed, 53] 20d9A4 183(37.50%)
oz 1A Be vixg Bgen, 30tddME 149
(29.17%)2.2 & =S Byt Ade ¥¥e da
279, Az} 219e g F 489olsion HFAH >
25. 749 tt (Table 1). Table 1. Age and sex
distribution

Age Number of patients

(yrs) Male Female Total(%)
10-19 2 1 3(6.25)
2029 11 7 18(37.50)
30-39 8 6 14(29.17)
40-49 4 4 8(16.67)
50-59 1 2 3(6.25)
60-69 1 1 2(4.16)
Total 27 21 48(100.00)

£2712he 30| FLEA 2% 19 oudlA 104
72 §%717k0] theskAl Exe o] glon, 19 o3t

39, 1904 29 Atel7} 219, 2”4 3% Alel7} 16
o, 380X 490} 47, 49 ool 280l e, F 48
Wog Py 1.2¢°IHTable 2).



Table 2. Duration of Pain

Duration Number of patients

(yrs) Male Female Total(%)
(1 2 1 3(6.25)
1-2 12 9 21(43.75)
2-3 9 7 16(33.33)
34 1 2 3(6.25)
Y4 3 2 5(10.42)

Total 27 21 48(100.00)

3. X2 AEXOAK HE F SEHIIHEY
s}

A8A 2¥20pA] A8 F §5Y M 2 Mk
Table 304 BE& uie} o] MPQWL #H71le TSM
g A HFF 25874432904 13 A& F 21.66+
5.012, 23] 34 ¥ 2046:+5478, 33 & %
18.3316.09%, 43] 34 % 17.01+£6.45%, 53] 0|4
A4 ¥ 15.6716.592 H# 2.049] #4E Bow,
VRSE TSM A4 A H#E 3.971+0.56°14 13] &
¥ 3.01+0.692, 23] &4 ¥ 2.48+0.75%, 33] 34
¥ 2.09£0.832.2, 43) 2§ ¥ 1.67+£0.912, 53] o]
4 A4 F 1.42+0.982 Hi 0519 #AE Hgo
o, VAS-T& A& A Y7 85.81+6.49904 13 B4

Table 3. Changes of Pain rating scale score on DOMS

F 55.45+7.428, 23] A& F 49.67£7.572, 33]
A& F 43.81+7.952, 48 A& F 38.95+8.332
2, 53] o]4 H4 F 34,17+8.7622 T 10.339)
728 Bglon], VAS-Ue #4 d H7 86.86+6.58
oA 18] A& 3 54.81+7.552, 28] A& F 47,55+
7.712, 33] & % 42,99+7.97%, 43] A& %
37.67+£8.36°.2, 53] o] A& ¥ 32,15+8.87= H
T 10949 #42E Bt 83 2¥xupalx] H4
A& E MPQWL, VRS, VAS 25 3971359 ©
3t7} ol £A Jeht} F3HRERe] o #aot
AL (p€.05), F=F NUA] 23], 33, 43], 53)9] 4
£ %) glo]M = MPQWL, VRS, VAS 2% 5347}
Az WAzt #A Vet F3HIEeR Y] fol% A
7t AATH(p(.05).

Scale Meanz (SD)

before Tx 1st Tx 2nd Tx 3rd Tx 4th Tx 5th Tx
MPQWL* 25.87(4.32)  21.66(5.01)  20.46(5.47) 18.33(6.09) 17.01(6.45) 15.67(6.59)
VRS** 3.97(0.56) 3.01(0.69) 2.48(0.75)  2.09(0.83) 1.67(0.91) 1.42(0.98)
VAS-T*** 85.81(6.49) 55.45(7.42)  49.67(7.57) 43.81(7.95) 38.95(8.33) 34.17(8.76)
VAS-U****  86.86(6.58) 54.81(7.55)  47.55(7.71) 42.99(7.97) 37.67(8.36) 32.15(8.87)

*MPQWL : McGill Pain Questionnaire Word List

***VAS-1 : Visual Analogue Scale-Intensity

4. XNEY AZXOMX] HE M - F EFLE}
EEEHL o st

AR 2¥20p4bA] 28 A - 5o FFAEE
Table 4014 R wi} o] 85.81+46.49¢14 44.41
£7.822 41.40+4.979] ¥sts ¥ 48.25%F % §

**VRS : Verbal Rating Scale

****VAS-U : Visual AnalogueScale-Unpleasantness

TH2EFHE Yo, §3EAEY MR
86.8616.58¢|4] 43.03+7.792 43.83+4.982] W3}
& B 5046%3 = FFEARS A2ARE e
o AR A F B FFEAEY Wzl B
Ael7t Slo] £ frolAd & RATH(p(.05).
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Table 4. Changes of pain intensity and unpleasantness before and after applying TSM

Variable N Pre- TSM Post- TSM Changes % t
VAS-I 48 85.81+6.49 44.41£7.82 -41.40+4.97 48.25 5.1394*
VAS-U 48 86.86+6.58 43.03£7.79 -43.831+4.98 50.46 5.3971*
Values are mean+SD * .05
5. X|BX A XDIAIX] HE7|zto]| 2 EF o] Wigle 1Y o]3le] Hfdle 31.83%, 1904 2

o st

A8A 2x2epab] #4713 wE §3E
3he Table 504 R Hish 2ok §53 =l 3lolA
A8 Aol 85.81£6.49914 A& F 444117828
41.40+4.97¢] W35 B P 48.25%9] #HoES
By, g7zl vt AuEd Mg A - F $3

o ofshe 40.71%, 29004 3% oldhe 48.57%, 39
olA] 49 oldle 55.85%, 5Y oldelME 62.25%9]

| e Bof AEsI7] AjASE §3AES vk

o ZA veidE & 5 U

ANOVAE o| &3] 43 A7, Rl AolE B
oldM R &E7|Zte] AFFE AE F A=Y it
A w2 Aoz Jeprtoh(p(.05).

Table 5. Changes of pain intensity depending on the period of TSM applied

Duation Pre-TSM Post-TSM Changes % F-ratio post-hoc

1 day 81.34£5.91 55.45+7.42 -25.8914.17 31.83

2 day 83.77+6.17 49.6717.57 -34.1014.65 40.71

3 day 85.19+6.55 43.81+7.95 -41.38+£4.91 48.57 5.1394* 1 day{all day
4 day 88.23+7.03 38.95+8.33 -49.28+5.42 55.85

5 day({ 90.52+7.42 34.17+8.76 -56.35+5.33 62.25

Mean 85.81+6.49 44.41+7.82 ~41.40%4.97 48.25

Values are meantSD

6. X| X AZXOMIX| HET|Zto| ME &5
=7zl wst
ANgH 2xzepA H47130 Be FoEdEe
#3sHe Table 6914 B ek 2ot 832520 3lo]
A A B Aol 86.86::6.58%4 A& F 43.03+7.798
43.83+4.98¢] W&E Hof W 50.46%9] HrE&E
Bgch A&7\ wet AvRg A8 A - F 55

* p{.05

z9o] Wizh= 19 o]ate] Aol 33.54%, 1494 2
o olhs 43.49%, 299X 3Y ofshz 50.20%, 3¢
oM 49 °l3he 58.01%, 54 °lidlAl= 64.92%2
Zag B A87)300] BojAFE BFEAEY h
7k g ZA vebdS € < U

ANOVAE o] &3l £X¢ A7, fold Aol& B
o|RA XN EIte] AFE A5 F F5EARY A2t
#AsHA w& Aoz JeRth(pd.05).

Table 6. Changes of pain unpleasantness depending on the period of TSM applied

Duration Pre-TSM Post-TSM Changes % F-ratio post-hoc

1 day 82.47+591 54.81+7.55 -27.66+4.19 33.54

2 day 84.15+6.23 47.55%7.71 -36.60+4.67 43.49

3 day 86.33+£6.67 42.99+7.97 -43.34+4.92 50.20 5.3971* 1 day{all day
4 day 89.7217.15 37.67+£8.36 -52.05+5.19 58.01

5 day( 91.66+7.49 32.15+£8.87 -59.51£5.45 64.92

Mean 86.86+£6.58 43.03+7.79 -43.83+4.98 50.46

Values are mean+SD
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V.1

5 AN &3] HeA == EAlolw, o
2 WA 2l we} gejz Hod 4 gle B
g @gez FgFcn FAAQ Aol =& BF
< AAHY AR E dug) FV)= 3x, §F 2 AL
Aol 7|z gt} 53] B52 e A FE F
‘ozt 59 tiide] Hug, Azl AHER g
a7 B3 S s EA A7 wrx Yle E5Ol o
T FAF Hrhes AY gasicls & 4 A

Reading(1989)2 %5l id 944719 $84o
234, A 2 AP a5 A4S 71 stn
A4, A 571t 559 WEE gasie A4, 444
o2 g AFE st A, F7It 9 539
FHZALE M B H 58 V1&ehiA, 554
o] g o] PFHelgkm Foo, ofzg R
o] 3lojof FFe o] et AEHQ Ho] 7Hedttin
skt

o #x7p 283k 552 81 7o) wrle
F3HQ Aol g Bloz $39 9] He A
Wit ohzt A, JMEa S, #31 § Y uet =
71e FAxrt thac. £ §52 t7l fle] BE4lst
H, 9] F59Ad wet 27w F=r)t dE]) '
d Z=& &FF &7t Jdh(Wall & Melzack,
1989).

9] By AMEEE F5A(RA 5, 19918 o]
Z3¥, 1989)% "FY, A}, 2= 20, A
gt "HAAIey | "R o=} Foz oY
gt olX 3 dold] EHoMzA OtelA BHHE
T30 dis FEsA #Hste R v)$ o E4
gt & 4 it

mehd] EEAA N U At St Bk F7
HQ Wy olEstA Hedl, o2 Hustsln Agsl
317 A% e ofz) wyo] A, MwE )R] ofu]
Qo] AN & o]l gt W EC o7 BAle 5%
B} o] FolA| 1 k.

84 94 = F3ATANA ol olgH 1 Y&
23HNEEE G EH E(simple descriptive
scale: SDS), Al&4# A3 X (visual analogue
scale: VAS), 7<% H7l4%(verbal rating scale:
VRS) %9 =R McGilld $53 &4 (McGill

pain questionnaire), Dallas %2 &% (Dallas pain
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questionnaire: DPQ) 53 2& AEY Sl k@
A 5, 1991: o}#3], 1989: eI & &, 1993). o]t
o] WP o] §39dAFe] TR F+4314] go
v, YEuE F8HA 552 ol 8l §AH 7§
A& 719 AR 3 gl

Melzack(1987)& B3] AH31A Aeldoz E3e
82Ql0] 317] W&l g /1A d=2Tt Htg ¢ e
a2 7 F ¥ 99 (sensory-discrimination
dimension), %71%%%Z%3 9 9 (motivational-
affective dimension), 21437199 (cognitive
evaluation dimension)l @} 53l B o3& Al
Alska @Azt w73 e T da A o3
MEYEE sl 55e] 45 MY I3 HPES
°]FE(MPQWL)E nstsle 587y o2 ALg-3}
gtk 2059 53T FA HHdte 0¥ 4 (pain
rating index, PRI) ¥ #A %37 % (present pain
intensity, PPD& £3-& ¥43l9 ES4XA4+E A
Al T FEE WM. MPQWLS e
2 YA Aol Az e AEs} o
B, $5¢] 99l°] 22 A7l EAF HHoE To|
© A%l AT o} $2jhE J FFto] glo] A%
o] o] B = Qict,

B2l Wy 258 ] A3 gle FAele] &%
7} gt AYstA Hle 25399 ol 1A ¥
HE 2T 4 o, o] Z7] 99, Ak we}
5% 2t A AA YEE LB £ BN, % 5
op7lsle 28452 A&A £ &5 MY £ &
€ T34 FF9 o 2= Rkt e e
Bl 9@ ARAAFTY Va9 gzl BAs e
Ao deiAx ot F WA JH2 &F F e A
E AH T WA B 255E dodle
738 (muscle cramp)< MY L As2 &2 27
54 HEEA Yoz HaHm ot (Miles
& Clarkson, 1994). "} % e 2 &5 3 24417
2] 48A17k0] A3A UEhlE DOMSE AHE 944
FE&EEFoN vl ET e AY3 A7 5 s
of7|=Eledl FAIE 2, FAEUNY A2, ¥
A creatine kinase %2 &7}, 2444 &) £24
849 £4 Fol A (Armstrong, 1990: Pen
& fisher, 1994: Weber, 1994). 221} DOMS 4%
9} geld dizlde olE FAsA WEHAA Agn
ot S8 i JFA whge] FHoE o8 H o]




A3t ek,

DOMSE HiH89] Algtgo] 714 Adshe AAA
Fdoz wy & 7U0A 108 A= AP SR E
o] Fhsatng Az e AASA dett. 2
2} o2 Q) HUH FFolu G BeIN Y HF,
AAEAE 98 AAske 2 aPE FYset
Aozt 2 4 glon, 53] fAe AP AA s
4 L5 ANsled AFE 2drie g A7
2) DOMS @3t og 13 A 5o g B &
F7+ A =oj ke, a2y ol2) @ X18E°] DOMS &
so| dulit 71odsteR] o el =@ AL B
ch(HEE 5, 1995).

o]2]g DOMSY %2 2t A k=t
S5 Ao 2KFH go| 3] £3 g Folghe o]
e &% T UAE A9 37439 23S M F
2o FAE A dBE AAHY] A& (Fox T,
1969) S#dlv FAH 1 gl (Waltrous &, 1981),
DeVries(1961)€ €% % 3¥q] & 4 8§52
2 7% (muscle spasm)& 588 & & A §
3} 538 98 Azt ol&s HIUe,
0] A& reflex pain-spasm cycle®] DOMS®] <le]z}
I ez g
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QA F2 £5A t% A vehve Aog 4%
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1993) 23e & AR7F BRAHA F58h -¢Ert
ZoAHA &k A 2 A4 AgxAe ol
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Cannon, 1991: Smith &, 1994). 944 245>
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A o] 38 AA 7} Bokd AFoZHE o]H 4
gz HEol7le $3olrt. 19829 w3 Alabama$]
Auburn &4 HE Strength - Power gH& t3]
dxe @ 71X AA 3 He A =9 7 Aded, o
Zlole oA AR FAFE, 250, 2HZ0E F
o] A7} HAYed o2 WY FolM EF F =8 &34
€ A ojabsigka: Fo kHES AAste 50t
744 wabA] 3188 -& Z71A 71 g Ee] st ekt
Agtn AEAYh 259 2F5AHIAS A7 9
3 L% F 28 2ad R ofakdlethk B =
AEE AASRe Wi Fe shizt 454 Felztn ¥
3z ek F AHFE $F Foll gAY wAA A
F4E HAske A B} 7PgEA A2 2K Sl
BYE S F £58E Fol Y So2 wiEAZ
Z gltkx she Zolt). EokAlE FE do] Bt
4 o o] 88l Aoz ol HXA2E B AGE T
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23, 599, b, AW Sol ded A2
& TEE o|gAFA AF Zo = niARx|EZte 2N A
utA 88 FAFIR el BS AAND £ A @
t}, by Aol ExE RS AFHoa gt
o dEde] #u g T AAATS A + A Eh
(X 2EZ8 X 853)], 2000).

AgA 2¥xvlAAE HE39E o gAE] W
2 ¢ zoFo|don AelFQl Anrt AP & A
o2 A, eRARle)] B AR 3P o
#19] wgho] uirlR| o] Ex|27], £, njEsEp), R
71 59 ©R71A o] Foldrtn et 1 FAME
9719 A &3] QAHE AU AR o] Fo] Fhe
71 &3 de Aol sislen], 2 ¢F vl A
5o At gl th(Beck, 1994: Malkin,
1994). 222 A8F e & d7aadAa v
b A3 o] Aelgddezy FMHeg DOMSO
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A el H2ME At WA DOMS $xt
AAANA 2 2A mRIRE & Erhs A AL oY
o}, A mdle Axxgedel 43 AGHE
oY) gaksl, 2x2gexge] A3 AN, A8A
o] AAMNA, AEH A G 2E]a ALl Wste}
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g A F AT ol ARt 43 & Aofet Atgdrt.

(]

[

- 367 -

A
=

V. 2
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yiez Naa A¥zoplx e A - Fo 5=
o} EZ B xe] WatE 53 2 Hrkln EATe 2N
2 #38 psiid. ABHA AR Z23PL §F
o] gl LFUsldl AFe] Y& T4 Fd AFHA
opabR] why FelN A 8A 1Yo @ol ARgatn 3l
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FEst §2EAEE 34 2 s 1 fAHS 2
#Faict.

ojA47} e A pAtd] g d2e vhaa) dt.

1. tAe] QEEXE 1541004 63MARAH L, 20
oA 18%(37.50%) 2.8 71 B& HEE Hen],
30N E 14 (29.17%) 282 & WEE Byl
A EXE 92 279, 97 21902 F 48U
o Ya#a#-2 25. 741t}

2. N3 AXzavpiiA] 4 ¥ F5YF A2 W
3= MPQWL, VRS, VAS &% E397leA]9] #¢
T zhagt dled, 3 U] 23, 38, 43, 53]9
2§ Fo| QoM E BFHHA e st 24 UYeht

Z97heR19] feld 2240t AT (p<.05).

3. N8H A2¥ 2R A4 F 5= F5EA
e Be 1A Bo {od A} sle AeE eyt
Hp(.05).

4. AB7te) 2 X8 A - Fo §FA=S F5E
Aol W3lE ANOVAE °ol88iA 4 2, X8
713te] A& 554G FFEAT I B LB R
o 793 alel7l de Ao JePdrh(p.05).

oldollA 28A AXznAA|7} tixFH o2 DOMS
SAA wan A 55 AAE F = A&
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A4, AN Y, AR, AAZ  FFAAA H8AD F
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37, 15(1):100-110, 1991.
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