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| Abstract |

Purpose: The purpose of the present study was to compare the effects of both general hold-relax techniques and hold-relax
techniques using pumping on pain due to delayed muscle pain and on the range of motion (ROM) of joints.

Methods: Thirty-nine young adult males and females were randomly assigned either to a hold-relax technique application group
of 20 subjects or to a group of 19 subjects with hold-relax techniques applied using a pumping application. Tenderness thresholds,
the ROM of joints, and pain intensities were measured on the biceps of the nondominant arm of the subjects in both groups before
exercises were performed to induce delayed muscle pain. Tenderness thresholds were again measured 24hours, 48hours, and 72
hours after inducing delayed muscle pain. The relevant intervention methods were applied to the two groups after conducting the
measurement at 48hours. As a statistical analysis method, repeated measure ANOV As were conducted to examine the tenderness
thresholds, ROMs of elbow joints, and pain intensities in the individual groups at the time points.

Results: At 48 hours and 72 hours after application of the interventions, the general hold-relax technique application group
showed greater changes in the tenderness thresholds, the ROMs of elbow joints, and the pain intensities than did the group applying
hold-relax techniques using a pumping application (p>0.05).

Conclusion: Based on the results of the present study, the application of hold-relax techniques is thought to have beneficial

effects on pain resulting from delayed muscle pain and on limited ROMs of joints.
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Table 1. General characteristics of subjects (N=39)

& AR 24417 48AIZE T2A17E o] 50 st
E}. E3E 225 A 83 T A|F Q] 2AE o] % 4 L=
AA= A A& Al BAZ HlwE S o F
o B PFHATE SIS ATHP<0.05). 53] 9
e 5501 S7I6ke 22 n|eith(Table 2). w7t

ApolH| o)A T 70} atol= gl et p>0.05), Al
) SRR Wk Sl Ao w UEhhTh
(p<0.05)(Table 3). 5 £7F2] 2o]= LFERLER] ¢F9FO
U, Aol ehto] H R 4847k T2A17F Afo]
AFgA 9 W37t o 2 Ae® U THp<0.05).
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stoleh 3 FAE 283 & A 12ARE 0] %9
TEd ROM2 A 28 Q1 48413k} v]ashe)
= o fA]-o]gktoll A ROMeO| F7}81 3 th(p<0.05)
(Table 2). w7+ ZpolR|ulof|A] 7 7o) Zfol= Il
Lp>0.09), A7t ¥ ROM2| Higk= Q= Ao: 1
EFFTHp<0.05)(Table 4).

AIZH H VASE fAl-oletat it B &5
AT} 24A]7E, 48A17E, T2A17F o] o F7FsSATt
T3 FAE 243 T AHQ 72417 0]F VASE
SA A8 A A} H| WSS o £ ot 2R
S EHp<0.05)(Table 2). w3t ZpoH]ulof| A
Aol A2 (p>0.05), A7 E VASY]

1= A0 2 UEPGTHp<0.05)Table 5). &
% ERLA] RgkoL, §A)-olghito] HY
8AIZFE} 72417k Afo] QHESI%] o] W7} o

Source of variation

Hold-Relax Group

Pumping Hold-Relax Group

(n=20) (n=19)
Age (years) 19.75+0.44" 20.05+1.08
Height (cm) 168.55+9.32 168.26+7.41
Weight (kg) 62.10+13.06 63.58+11.61

'Mean+SD
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Table 2. Mean value of between groups

. Hold-Relax Group Pumping Hold-Relax Group
Source of variation (n=20) (n=19)

pre 6.69+2.50" 6.65+3.39

perceived muscle pOSt 24hr 4.07+1.71 3.94+2.40
soreness post 48hr 4.07+1.51 4.36+1.80
post 72hr 5.16+1.52 4.54+2.34
pre 141.96+5.39 138.17+6.48
) post 24hr 133.72+5.17 133.09+5.78

range of motion

post 48hr 136.05+5.23 134.58+7.32
post 72hr 138.34+5.72 134.3549.32

pre 0.00+0.00 0.00£0.00

post 24hr 6.20+1.64 5.16+2.41

VAS
post 48hr 5.85+2.11 4.53+£2.37
post 72hr 2.65+1.31 3.61+1.74
'Mean+SD

Table 3. Results of between group effects on perceived muscle soreness

Source of variation df Type I Mean F P
sum of Sq. Square
Time 1 3793.73 3793.73 263.53 0.00
Time x Group 1 0.60 0.60 0.42 0.84
Error 37 532.64 14.40
Table 4. Results of between group effects on range of motion
il
Source of variation df Type Mean F P
sum of Sq. Square
Time 1 2895440.76 2895440.76 23557.27 0.00
Time x Group 1 237.73 237.73 1.94 0.17
Error 37 4547.70 12291
Table 5. Results of between group effects on VAS
Source of variation df Type 11 Mean F P
sum of Sq. Square
Time 1 1847.79 1847.79 264.81 0.00
Time X Group 1 8.41 8.41 1.21 0.28

Error 37 258.18 6.98
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