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| Abstract |

PURPOSE: The purpose of this study was to compare the
effects of Graston and self-myofascial release (SMR)
techniques on knee joint flexibility, hamstring, and
quadriceps strength.

METHODS: Twenty subjects with hamstring shortness
participated in this study. The subjects were assigned
randomly to one of two groups: The Graston technique (GT)
group received intervention using a Graston instrument for
one minute, and the SMR group performed self-exercises
using a foam roll for one minute. The range of motion (ROM)
of the knee joint was measured by active knee extension test,
and a handheld dynamometer was utilized to collect the

hamstring and quadriceps muscle strength. This experiment
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was performed by two physical therapists. The significant
level was set at a=0.05.

RESULTS: The results were as follows: 1) The ROM of
the knee joint and quadriceps muscle strength were
significantly increased in both groups. 2) Hamstring muscle
strength was significantly reduced in both groups. 3) There
were no significant differences between the GT group and
SMR group for any variable.

CONCLUSION: The results of this study suggest that
SMR s an effective and easy technique for restoring proper
muscle length and strength in subjects with hamstring
shortness. We recommend that SMR technique be used for
treat hamstring shortness in clinical setting and home-

program.
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Fig. 1. Active Knee Extension Test
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Fig. 2. Muscle Strength Test
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Table 1. Characteristic of the individuals

GT group (N=10)

SMR group (N=10)

Age (years) 24.4+2.8° 25.443.5
Height (cm) 168.4+9.2 170.7+6.7
Weight (kg) 57.8+16.1 63.7+13.4
ROMP (°) 133.4+6.7 1324+8.2
Hamstring muscle strength (lbs) 21+7.9 234459
Quadriceps muscle strength (lbs) 32.248.5 37.5£7.3
*meanstandard deviation, "ROM: range of motion
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Table 2. A comparison of range of motion and mscle strength between before and after within group

GT group (N=10)

SMR group (N=10)

Before After Before After

ROMb (°) 133.446.7a, 146.1+13.2 13248.2 146+5.7

Hamstring muscle strength (Ibs) 21+£7.9 20.549.4 23.445.9 20.246.1
Quadriceps muscle strength (Ibs) 32.3£8.6 34.748.6 37.5£7.4 39.449.2

*meandtstandard deviation, "ROM: range of motion
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Table 3. A comparison of range of motion and muscle strength between two groups

(N=20)

GT group (N=10)

SMR group (N=10)

ROMb (°) 146.1+13.2a 146+5.7

Hamstring muscle strength (lbs) 20.5+9.4 20.2+6.1

Quadriceps muscle strength (lbs) 34.748.6 39.449.2

*meantstandard deviation, "ROM: range of motion

3. REHE ZEa HY Hd¥ M, = 28 Hlu et o] & Aol A AT F 7HA FAH
FehiE NS o 8T ANEANES A8 2 BE RSRIAEUNE A5 FIE Ao
o) WThE F 2L 21479 bsol A 205694 s, = SHlESTh REWAEUE 24717 ot
A7bzrolgks g 2o WolEe 2Ee  oje 4 ANATES AR, Bandy 51997
233559 Ibso A 202¢6.1 s 72 Zasiglon,  yosae] 44 Adge 48RS v A7) of
2 Ao]7} QA AW Sk B

o B A Q) ek v g4 Sl At
1

2 9015 7HAE B THTable 3). ¥ o] drteuz
g e SHAE VWS ol 8% A2 e

Foll A 32.328.6 Ibsofl Al 34.7+8.6 Ibs2 <F 7% Z=7}5}
AL, ARSI 1 oA 375474 ol
394492 Tbs& OF 5% Z7}stct 24 A}t F4 &

WSS 2 B EANACR o0 2HE
e ATHp<.05) (Table 2). SFAIEE 244 A Fof
AN F 2 7 2ol o3t Folst ol

(p>.05) (Table 3).

v o#

re
N
1o

2

A2 yckelsiol okl 4ol o
A AREANEES A8 F REDE
Ao dokegdne) 2e ofd W
PysHEA] golr A 3 Aolt. 1 Az,
=09l 57 o) vlsle] $4) o Fea

ol sbraiE A8 2k Ak
% oA BE folai F7ksteon £
= RATHP>.05). L—]q’aLﬂﬁ'Eﬂ% =48 9A
ujstol FA) ol $olail Z7hseon
: Ak i 5, B2 et @
of ulsto] 2R} ol folaiA Aasigle.
tol= A ATHp>.05).

Bz
=
Nl

—_

fuikmrm

s

rl ﬁlﬂi Lot oft fo

N
m'b’ﬁﬂl}immj__m

Y ﬂllo

o
o

2 >«
é

A ol #u
M=

)
>4.

5
i
w
Fi l‘_t_.

Stodet. Feland 52001)& A7 A4S Aoz &
AN Hrekel el 23S 2 gat
AHAEH AL FL3)F &L,

= vt 23y} 5ol 7|
W77 7 Wl $713

50l 7S A8 2t AHAE
T 2& HURE o EAS eE-ole 7H
o]l A Z‘]X—I/\Eﬂﬂ l%

M e
2
O 011)

ot

R

)
o 32

oo X r—LJ
<t
o

<k oo

_{\ﬂi
o
Hdo
_§1_
Hﬂ
g
gL
Zi
lo
FﬂJ
L
_?L
Y
=1 ol\
LN
ot
rtf.
LI g

o BASHAS Aot giolehn st
Hammer®} Pfefer (2005)2] dALo] A% 3]2]E50]
/g ARe) doke| F 2ol 639 SFAE 7 ol
e AR 2 AVbses A5kl AR A A& —fﬁ
v w8l wf, 2|7 Fof Hsto] |7 Fof FEH
HEWSI7E o5 Z7He Ao Lebgh Kain
0112 7Rt AlS thdo = g dAtoll A Lt
o]kt gtujo] o A7 9ol PA= P
H)WEh=t), T A3l 35 Eof Tufoleksl AL

OF Roox w2 e &

o M @ ri

N Ut o

Jatol kS 163
AT 208 B S g AU w2
B8 WY 27 £ e e a7
of An N E FepAE 7S ol gt AREAHE
& 2§ T AHLgoleks 2 oA TR}

BT 22 13% 1498 S7kste] AR A1A
Boo] ol QAN 1 F 7t ol e 7HA] AEHH
& A8 APATEL At oloh 22 A



SUAE JES 0188 FRXZDISSN IS0 HiHZE 20l 0iXls S | 461
- LT U IS ARRAITER AT £ BPAAA AL Aol Fof 152, 303

#1274 231 28

Holl A 82 uf, MacDonald 5(2013)2 A7
EH/}J——Q—E == E O]—Q‘Hl' X}-7]~:LU]'0]
=% X*%s} i A8 31

: FAFE U 100 3711
220) 2EL asio] T QA7) Gof At
TS 5k AL SEDISU S
we} oielsae] 2o gagrs ojustu, ejeh
ol 28:9] Zol7} Solub ol njol2Alo] 4
e wAtEle] 471 SolE7] uEe] 2 7S W
3 £ Qs 180 Aol AEHTA R AYs 4= ot
(Ettema$} Huijing, 1994). 3 NelsonZ} Kokkonen+
(2001) AEH Ao Lol FarEglon o=
A (musculotendinous unit) @] AE]TUATE A
WAL 2F71elA| 7] A(autogenic inhibition)o]] 2]&F Ao
ek gzeleic. W] Woell 5(1994)& Fuhe oF
o2 71gel A Yol Hae ArtaEd Fe
2 289 FAf Al of A R (potential energy)S- A}
4 9l ok 2 25} defel siael 2ol 25
ole} 2ol AFAE 1t
= 2 ol it eaiol ok, 2
- MacDonald (2013)2] A7-e} G-AFaHA Zefa
E wg o1 ARZAES 3t A7zuolet
& 2 2% Yoelsae) 2o gasigon vl
Sefelilglie) 2R e 242} oF , %27k sl
ole} e 2ele] Wal: AU Ao ekl
O] 29 5 AlSHA] AEtARE ke Fi A4
o] Z71stl7] wiizol oFs}E of 0“5_ doredlds
0] ﬂ/ﬂﬂ-}z]o{ J-Elo] 27]—5] 74 oz /\Hﬂ-E]\:q b
sL:L_J & 7lo] 1:]-51_ /\] e 1_—4 3 o]:§]_7]_ ul—/\Hz;h;].#
Ho] A3 o] A3 4= Qlti(Sherrington, 1909).

2 AFolA = SeAE 7S o83 AREATL
e FE5S o] 8% Aol eE] A8 ATk
60== 3} th BandyQ} Irion (1994)2] AFE Am R
W, IS 30° o ge] RETEsEle] AFol 9]

oo r H

By
é
F

o
off
rO
N

53], 65 7} Aot 2EGA S A8

o
I
Ml
::l
i
BN
>
ol
S
M
I
.
i)
o
it

[

[t

=

ot

o
X,

4872 1 o B Ao
A @ A Fdss ol
ool 94 602 52
A S 2 o 25
283 A7to g AJziErc)
guun, doe s dEow g
9l it B A
o A e Aget
AL H(Fisher 5, 1991), Heh2]F2o] Fobd2 4
T oS ARtsHAY 829 =gt HE st
o] 3E| 559 Ylo] H7|%= gtck(Sahrmann, 2002).
a257] diwol ek dEor Qs Y 1
of Algke vH &2l5F A 7 BlEE flsiA
 GoEF2Y a4 SRV 2eA aad Ao
2 Y7 HCleland 5, 2006). ©]2} o] Hrie|FZ e
é‘}OPZ‘ o7 Qs ARt sl sSolu FEHEY, &
715 2Q1 Agto] WAYRE 9o Ap7ktutol ek
Z

NESERFERVIE

St}
% &
o}(‘l-T1LL
L_p
N

i oo

:\2.1?&0

ol
=5

2 T oofn o
3@ o oo

> o N ¥

Hit go
®oox
o
1o |o
~N

ol
afu
olN
N
>
O
—d
Hit
5e)
g

N H

o
o 0110

olN
N

xC,
orr

{0 -{n
fru
r

) ‘l)’ —c

HA 2 Al
ofgt AFHAES B e AUER FAE0
oA AFEIE TR S 7R A A

0|9k o] A EATHS 6022 Agtetel7] wie] A8
179l B@Oﬂ EP =59 olgadE dYslr] oY



462 | J Korean Soc Phys Med Vol. 9, No. 4

V.2 E

& e g FTY ©50) e A 208e
oz 7 7 dR2Arksae] FEud 7
ek 2ol njA= YIS ot A 2 =
StAE 7S o 87 A2 EE A8 &
Aol ghae A8 dollA BF FERETE
%Hﬂ oA S718HRA 2 (p<.05), A 3 TA
T 7 2 ARolollE frefRt ZRol7t §L3ITHp>.05). ol
g Aite SEAE 7Y o8 AR 2ATE e
ZVP”‘OI% E% dorelF2e] 94 Sl &

Hli:i

‘aﬂE}ﬂH%Ol é‘&O}Z W}‘: o A gaP7] 3 e

2 FHAE 7S ol8d ARaAMEET g &

THg oluA 47| AET 4 i AThLuol S

AHgBHE Aol & Aow Az
References

Bandy WD, Irion JM. The effect of time on static stretch
on the flexibility of the hamstring muscles. Phys
Ther. 1994;74(9):845-50.

Bandy WD, Irion JM, Briggler M. The effect of time and
frequency of static stretching on flexibility of the
hamstring muscles. Phys Ther. 1997;77(10):1090-6.

Bohannon RW. Test-retest reliability of hand-held dynamometry
during a single session of strength assessment. Phys
Ther. 1986;66(2):206-9.

Castellote-Caballero Y, Valenza MC, Puentedura EJ, et al.
Immediate effects of neurodynamic sliding versus
muscle stretching on hamstring flexibility in subjects
with short hamstring syndrome. J Sports Med.
2014(1):8-15.

Cleland JA, Childs JD, Palmer JA, et al. Slump stretching
in the management of non-radicular low back pain:
a pilot clinical trial. Man. Ther. 2006;11(4):279-86.

Ettema GJ, Huijing PA. Effects of distribution of muscle fiber

length on active length-force characteristics of rat
gastrocnemius medialis. Anat Rec. 1994;239(4):
414-20.

Feland JB, Myrer J, Merrill R. Acute changes in hamstring
flexibility: PNF versus static stretch in senior athletes.
Phys Ther Sport. 2001;2(4):186-93.

Fisher NM, Pendergast D, Gresham G, et al. Muscle
rehabilitation: its effect on muscular and functional
performance of patients with knee osteoarthritis. Arch
Phys Med Rehabil. 1991;72(6):367-74.

Fowler S, Wilson JK, Sevier TL. Innovative approach for
the treatment of cumulative trauma disorders. Work.
2000;15(1):9-14.

Forman J, Geertsen L, Rogers ME. Effect of deep stripping
massage alone or with eccentric resistance on
hamstring length and strength. J Bodyw Mov Ther.
2014;18(1):139-44.

Hammer WI, Pfefer MT, Treatment of a case of subacute
Lumbar compartment syndrome using the Graston
technique. J Manipulative Physiol Ther. 2005;28(3):

199-204.

Hanten WP, Chandler SD. Effects of myofascial release leg
pull and sagittal plane isometric contract-relax
techniques on passive straight-leg raise angle. J Orthop
Sports Phys Ther. 1994;20(3):138-44.

Howitt S, Wong J, Zabukovec S. The conservative treatment
of trigger thumb using graston techniques and active
release techniques. J Can Chiropr Assoc. 2006;50(4):
249.

Janda V, Jull G. Muscles and motor control in low back pain:
assessment and management. 1st Ed. Edinburgh:
Churchill Livingstone, 1987.

Johnson AW, Mitchell UH, Meek K, et al. Hamstring flexibility
increases the same with 3 or 9 repetitions of stretching
held for a total time of 90s. Phys Ther Sport.
2014;15(2):101-5.

Kain J, Martorello L, Swanson E, et al. Comparison of an

indirect tri-planar myofascial release(MFR) technique



2AE JIES 0188 FRXEDISEl A0S0l B2 S8 0IXiE

Y | 463

and a hot pack for increasing range of motion. J
Bodyw Mov Ther. 2011;15(1):63-7.

Kendall FP, McCreary EK, Provance PG, et al. Muscles, testing
and function. 1st Ed. Baltimore, Lippincott Williams
& Wilkins, 1983.

Koulouris G, Connell D. Hamstring muscle complex: an imaging
review 1. Radiographics. 2005;25(3):571-86.

MacDonald GZ, Penney MD, Mullaley ME, et al. An acute
bout of self-myofascial release increases range of
motion without a subsequent decrease in muscle
activation or force. The Journal of Strength &
Conditioning Research. 2013;27(3):812-21.

Mohr A, Long B, Goad C. Foam rolling and static stretching
on passive hip flexion range of motion. J Sport Rehabil.
2014;Jan 21. In Press.

Radwan A, Bigney KA, Buonomo HN, et al. Evaluation of

intra-subject difference in hamstring flexibility in
patients with low back pain: An exploratory study.
J Back Musculoskelet Rehabil. 2014;Jan 21. In Press.
Robertson M. Self-myofascial release purpose, methods and
techniques. 1st Ed. Indianapolis, IN. Robertson
Training Systems. 2008.
Sahrmann S. Diagnosis and treatment of movement impairment
syndromes, Elsevier Health Sciences, 2002.
Sherrington CS. On plastic tonus and proprioceptive reflexes.
Quart J Exper Physiol. 1909;2(2):109-56.
Worrell TW, Smith TL, Winegardner J. Effect of hamstring
stretching on hamstring muscle performance. J Orthop
Sports Phys Ther. 1994;20(3):154-9.
Zachazewski J. Improving flexibility. Ist Ed. Philadelphia:
JB Lippincott. 1989.





