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| Abstract |

PURPOSE: The effectiveness of the stretching to increase
the range of motion of the joint, reduce the risk of injury,
enhance athletic performance or decrease post exercise
muscle soreness. This study was to compare the effect of the
stretching method applied on the shortened hamstring muscle
for flexibility, strength, pressure pain threshold value and
muscle tone.

METHODS: This study is a two-group pretest- posttest
design. Fifty-four healthy young adults were randomly
assigned to a vibration-assisted stretching group (VASG,
n=27) or a static stretching group (SSG, n=27). Participants

performed each stretch in 4 sets of 30 seconds each. A
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30-second break time was provided between the sets. The
range of motion, strength, pressure pain threshold values and
muscle tone of the hamstring muscle were measured to
compare the effects of the stretching methods.
RESULTS: Both the VASG and the SSG participants
showed significant improvement in the range of motion and
strength (p<.05); however, the increase in the VASG was
significantly higher than that in the SSG (p<.05). The pressure
pain threshold values and muscle tone were significantly
decreased only in the VASG (p<.05).

CONCLUSION: These findings indicate that vibration-
supported stretching is an effective intervention for people
with hamstring shortening, with high pain level and muscle

tone decrease.
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Assessed for eligibility
(N=62)

Baseline assessment
(ROM, strength, pressure pain threshold, muscle tone)

Excluded (n=8)
- Not meeting inclusion criteria

‘ Randomized (n=54) ’
| |
SSG(n=27) VASG (n=27)
(SS for 30sec, resting for 30sec)*4 (VAS for 30sec, resting for 30sec)*4

| l
|

Post assessment
(ROM, strength, pressure pain threshold, muscle tone)

Fig. 1. Flow chart of the study
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Fig. 2. Stretching methods for static stretching group (A) and vibration assisted stretching group (B).
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Table 1. General characteristics of the participants

229) A7} 3
Ayt e ?:% 8etA|(.25, .50,
75, 1.00, 1.25, 1,50, 175, 2,00 kg)= ?—%Qcﬂ 7+ o)
= ARIA A91E= Hrmm)E
5, 2012). 3L dE 93 34 —‘?*1049} 22 A3
tiste] i A7E de
gom, 53] W 2gste] BF e 71 =skech
Myotonometer 2] HARAAAE AFE X [CC=8 o]H
(Chuang =, 2012), HARAIY AlZ] == r=84~99, HAR}
7+ A2 2= 1=.75~.96°]tH(Leonard %, 2003).

4, 2MupH

B Aol|A] £=-E AHRLE SPSS 19.0 (SPSS Inc.,
Chicago, IL, USA)S AR&-3to] BA519th S tfAkAte)
ARk EAL 71e5AE AHESFS 21, Kolmogorov-
smimov AAE AA3 A}l FEO| A FAo] AZ
o] X4 HAHHS ARgste] A8t IF W &
Aol whg FEHY] HAE Hlale oS 1 3
A(paired -test)S A5G oW, 15 7 2HH49
HlIE= 2R ¢ G % (Independent r-test) Tt 71o] Al
(X)) AAS AHgatont AR BE A7 golaz
(9=05 o|3= 33},

FI

I, o+ Zxt

WAL M B SR
SAARS] UNPE BAS Table 134 200, 5 183

= =)
Qirx B BAHOR f3 Holrt glolek

o

Vibration-assisted

Static

stretching group (n=27) stretching group (n=27) p

Gender (male / female) 27 (14 / 13) 27 (13 / 14) 785
Age 22.81 £ 1.79a 23.22 £ 2.47 492
Weight (kg) 61.27 + 8.96 62.04 + 10.47 775
Shoe size (cm) 249.44 + 14.63 250.00 + 10.37 873
Height (cm) 168.25 + 8.27 167.90 + 9.11 .883

4 Mean + standard deviation



2EQE JIB0I ME REOZY RSy, 28, Y8 X, 2 20 0Xs T4t Hul | 43

Table 2. Comparison of dependent variables within group and between groups (N=54)
Vib.ration-assisted Static stretching ‘)
stretching group (n=27) group (n=27)

Flexibility (angle)
Pre 4355 £ 11.84 47.66 £ 7.71 -1.511 (.138)
Post 5529 + 11.75 55.96 + 8.67
Post-pre 11.74 £ 6.98 829 + 4.14 2.204 (.033)
t(p) 8.732 (.000) 10.413 (.000)

Muscle strength (kg)
Pre 41.44 £ 8.20 43.50 + 9.36 - .860 (.394)
Post 4494 + 845 4572 £ 9.13
Post-pre 3.50 + 4.16 222 £ 525 985 (.330)
t(p) 4.364 (.000) 2.206 (.036)

Pain threshold (kg)
Pre 40.33 + 21.19 40.13 = 17.17 0.038 (.970)
Post 54.08 + 12.29 40.20 = 1533
Post-pre 8.48 + 18.44 .06 £ 13.78 3.276 (.002)
t(p) 4.262 (.000) .026 (.979)

Muscle tonus (kg)
Pre 10.62 + 48 1034 + .59 1.899 (.063)
Post 9.83 £ 1.22 1027 + .74
Post-pre - .78 £ 1.25 - .06 £ 91 -2.395 (.021)
t(p) -3.247 (.003) - 393 (.697)

4 Mean + standard deviation

T A A o] Hdeel o] f94, 2
g, g% oA 2i 2 UHE G Table 29 Ltk
T 1 S AR SR nE S shlk
Aokl a8 Asrx 2EHA 2590 4
A AEHA 5] A-5 HI Al F TLE B A
eIl S7FetR 2 H(p<03), T ZH Afolof] 9ot A
A5 Bz AEHA 15(11.74:6.98)0] 4 AEHA
T15(8.29+4.14)9] m|ste] frofRt FUHE e /I
(p<03). 2 AeHx AEHY D5} H2 LEF
2 g A-% vl Al O BN frefshA
S7FIA L (p<.05), 15 1k Apo] wlaLef] glojA=
eIt Aozt vrehA] gkt o A g2 A
Hx 2B a5 A4 2B 259 A-3 H]
A g Ba 2B dgolAe ol S8t
S (p<05), FA 2EH TgoHe foltt Aol
7 GERFA] GRStT O 3 o] HA A] E Hi

i
2

AEH A 1E2(848+18.44)0] AA AEHA 1E
(.06£13.78)°l| Bl&f §-215F F7He UER ATHp<.05).
o+ e A B 2B 53 A4 AEHA
159 -5 Hlal A ME B AEA FAe
FOSHA Frask AL (p<05), A 2EHA DFA
= Fg Zol7h YEhA] (Roktt T1E 7F Aol
QlojA] AZHR AEHH 1E(-78£125)0] A AE
2 LE(-.06£91)0f| v|sto] [-o3t AaE UEhlSl
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