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Effects of active stretching exercise of hip joint and lumbar stabilization

exercise on the muscle thickness of piriformis and low back pain
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'Dept. of Physical Therapy, Haeundae Jaseng Hospital of Korean Medicine
’Dept. of Physical Therapy, Kyungsung University
*Dept. of Physical Therapy and Institute for Rehabilitation Science, Kyungsung University

Abstract
Background: This study was to investigate the effects of active stretching and stability exercise on piriformis
muscle thickness and low back pain of male patients with chronic low back pain.
Design: Randomized Controlled Trial.
Methods: 45 male patients participated in this study. All subjects were randomly assigned. Subjects divided into
15 who underwent contract relaxation (CR) of the proprioceptive neuromuscular facilitation (PNF) to their hip
joints, 15 who underwent a combination of isotonic (CI) of the PNF, and the rest 15 who underwent the two
techniques (CR+CI). Real-time diagnostic ultrasound was used to measure thickness of the piriformis muscles.
The visual analogue scale (VAS) was used to measure degrees of low back pain. A two-way repeated measures
ANOVA was used to compare the average values. The SPSS 24.0 was used as the statistical program, and the
significance level was set at .05.
Results: The CR and the CR+CI groups had more decreased thickness of piriformis muscle when compared to
the CI group. The CR+CI group had more decreased pain when compared to the CR and the CI groups.
Conclusion: These results suggest that combination of stretching and stability exercise was effective on male pa-
tients with chronic low back pain showing limited hip medial rotation.
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il o 2] Q1 mwd @(stlffness)ol 1t Jerq.J
SAIES 5% HWOE Eatal % Q1s) ﬂ EEo] FA ] Ax A 405 o] o] thMueller
9} Maluf, 2002). J12{ P2 57 &4 S35 RdoM= &4 AR X B Hihs EAS do7|= 7)Y
o] ]
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L2 1 = Zo] 7 maA”l
Az oelgkar AAlskaL QlthSahrmann 5, 2017). 57 4 SF A H R = 422 HAMES A
sto] SRS BRI AL B8 BEe ad Lﬂ% TZo] vepdthd, entE s R $438ka, B350
AR A #Hlstar 718 (Van Dillen 5, 2009). 25 35S 273 w dlg] w8, #H, 59 A ¥dd
S50 Yeh A 13t sl 58 3708 BRE] 93 A o w Jdyed 59 2 K hip ro-
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FpHeA e =1 SAdE deaat 2oty Foety, JUHE FASE VIFoE BN =1 54
de JPAE EHolgta Pt %%1@ =3 Al 2F FAES JE T 596 AsAdo] Yo,
&gzt 9ol Bhsdo] UEbsth 53] GAES U k% 59 HAklA 919 219 Aol ks

T A&, 2017; Hoffman 5, 2011a; Hoffman 5, 2012).

A% (stretching) > &3l AsHE 7HedE MAAT = oK Decoster 5, 2005). A% £ TEA A
(passive stretching) &7} 5524 217 (active stretching) & ° % Uis 4= Uk 54 A% &5 o]+t AJH
oM TS FEHOR 5o, 554 A 5 IS 5ol7] Aol EF FE S S8l 25 1S ol
Tof Z8S EQtKEyal &, 2005). A % T 258422 (Proprioceptive  Neuromuscular
Facilitation; PNF)] 55 ©]¢K(Contract Relax; CR) 7" 554 A1 #5222 244 5 Wl a7t e
ﬂ?@ﬂ A A &5 19 S7H HAOE o= A9 A 0w AMEEthAdler 5, 2007). Nagarwal “5-(2010)

< CR 7113} 4] o] €Hold Relax; HR) 7|5 B5F &5 FAAS S7HA71=d &y olgkal 89 2.1, Feland
5(2001):> CR 7o) 42 A% Rt +5% FAds S7HA71= a3zoletal ettt 554 A4 %

T8 A s g IFE TFHEAL T 25

=t 54 A &FY F5 75 HelA=
| =A3k= 2 H gk d A %(Series Elastic Component; SEC)= &340 7 52U 4= Qlow 5 A% chA|of A
el EAslk= ¥ @ ek d A (Parallel Elastic Component; PEC)= &340 2 U 4 SItKEyal &, 2005;
Holl, 2014). =3t 25 5 Aol A =2 $E7]¥HGolgi Tendon Organ; GTO)-J A7
A&k 8 A5 7t Yojuba] 28 AF TN 28S #e Flore
ESES T 25 75 A §lo] 25 A% dAE vkE AAJske] 25E
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& 20, vHRE] SE o e B 1S S5 5 < AAskelen,
53], & 453 AAISFSITE CR 13, CI 13, CR+C 252 Al B2 218 CR 25
E AASFAL, Cl 25 Cl 71H& 241 E AAIE1 A, CR+CI 152 CR 71 14ES} I 714

&
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CR 71 A7t Qe rd Aol F55 00°F8] 1 YA B A 250 T A
A ANBIATE AR Qb Bapwo] 0w AFE Fol JYPA 71 BYe ANAA & FHL 102
Ao ATk Aol A TFL WA olghateta AAF F ARE WA 2 2z ] HielA

R
FETHIE 30 59T E 432 IHAER Az, vk AA] Alolef 10

d e =
2015; Eyal &, 2005)<3E 1> A|E Afo]e] F2] AR 132 Foth 2855 WA AAISE Fof %3 AA8k3]

(2) 343 5 2% 714
ClL 7St A7t e8] 72 ZAolA] F-55 900w 8] JE a9 Uy 239 5 x| lA
AT bS] 71 Hapm o o' X3S T ti Al A tidet 4 W Qs =1
= AL T84 b Zilo] e tidAtel Al AAE Asket L Dokt i A A E Al sk
FEHE A =9 IF] A FES Bl dURAE VI 51 Y-S 2] A5 AR HEobt
Al Sk s Ent o] dolubA] FEF AAIBIITRE 1> F 103]E IHNER Z3I3ith AlE Ato]o] F-2
AP 18-S T H(Kisner?} Colby, 2012). L E&-S WA AAISE T f&-& AAISIT.
1. 25 U
<A ke HE
oy e B, e 5F 5
IPAHE v g =Y I8 = 10%
o) & 10%
R YT NRE 59 2% A% 0=
43] 1A4E, 102
FEAAE A& = (TAE 7H
CI A (TR T 108 1ME, 108
FEAAE AE = (YAAH 7
g &5 7hHe By, 7S o 5%

CR=Contract relax; CI=Combination of isotonic.

2) sTH2Y FH =3

T FAE S48 S8l AAIRE A 23 3KProsound 2, Hitachi-Aloka Medical Ltd., Japan)E Ak
goplon, §5A= SMHz A3 "HE5AHE o] &ete] SAHATHIE 1). T 1H22 7= kI dw 7
(Anterior Superior Iliac Spine; ASIS)$} 72| o] B8 AAS Hu Tk G 7}A](Posterior Superior Iliac
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Spine; PSIS)2} {rie]w o] F4=7](greater trochanter)E ©| 7}dAdo] wakst A H-S 7|F 02 SHIITHLH
2). o] AL FsTHEe] Pikbelly)e] 3t F-flol 7 &3k WHg 7 o]t Chaitow 2} Crenshaw, 2006). &5

THT FAE S5 AdA FFAE 2+ AR W s T S s T S35
< T THE FAE 3H S48t Bataks STk E- Y =49, 2019; €T 5, 2018).

3) 2% &3
QFL A|ZHAFA S (Visual Analogue Scale; VAS)E AHE-3to] S7gslsitt. AEA ol w=wo] I1HAA] @&

_4

10cme] Aol 9% 22 FF §lS o pain)’, LEZ ZL 4178 FFmost severe pain) ©.% 7 9I5to] 7]
3191 tMagee, 20131 3). B4l Ble] 0% FEg Fow wAstetn A4 F Ave] AN AE ol
sto] 257 okl A Aol SHAAHRAWI WEE, 1995)

No pain Most severe pain

0 10

Y 3. A E

TR 8 AA5 55 Shapiro-wilks ©]-8-sto] A A S sklth JhA 1F vol, A, AT, AdZFAT, 85
Z s A TeTHE T, w5 A Q%Y FAANS A f8 49 FikE4(one-way measures
ANOVA)& AHEslitt % 713 % Wil wet a5 72, 85 J=E F vlusty] $8)] o]«
HHE =70 AR (two-way repeated measures ANOVA)S AFE-31S] 01, 714 7F 25 7|7ke] upe} zfo]& Lo}
B7] §8 49 BARRA S ARl o, AT AAS Scheffe WHS ARESRITE BA X213 SPSS
24.0(IBM SPSS Inc., USA)& ARSIl oM, fFolw2 052 A4tk
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. A+47

E 2. AFEAe] Qe 54

T2 CR (n=15) CI (n=15) CR+CI (n=15) F P
L}o] (years) 41.40+4.59" 40.13+5.48 41.40+4.21 17 84
A7 (cm) 172.13+3.42 173.87£2.77 172.7343.47 1.11 34
AZ (ko) 71.20£2.93 71.13£1.85 71.80+2.01 38 69

A A g 24.02+0.43 23.55+0.89 24.07+0.67 2.68 08
8%F 713t (weeks) 29.47+12.77 31.20+14.04 29.33+11.76 .10 91

g T+ A}, CR=Contract relax; CI=Combination of isotonic

2. 3STHZ FH Hlu

F WY 2 713k wet T TG WsE VESAEeRE AAIEHITE &5 7| bl mE

W T vlae] QlojA 5 7|3te] STt E 5 S

zto] 7k QA Thp<.05). 123 A W] e E T T2 vlael QlojA F W 2% 713 Abelel
o] YEFHATHp<.05). % 713t W 5] e vl 4
ARG &5 47 5, &6 27 FHU &5 47 9 JUEUHE 715 =9 25 AV AAsision, B
2 st 2ol 7k AU THp<.05). 3t #-F W wE TE TS TS A I a3 S vlas)
BAEgAoR {28t 2Fo] 7t QAL (p<.05), Scheffed] AFFHY S Hlwd]& A¥} CI 1HHTF CR 1&°], CI 7L
FET CRHCI I5°] 85T FA7F 248k, SASHoR2 {25t 207l A thp<.05). 124 CR
5% CRHCL 2ol g7 FAA SAA o2 Foldk 2po]7t gl th(p>.05).

A 7F % A TETEE T vl oA BASHoR Fodt 2o|7} YA Thp>.05). /WA 1k 25
T e THE FAG vlael oA AT R fod 2k 7t QA AL(p<.05), Scheffe] AFFFA-S ] Wl
A3 Cl 215 ET CR I5°], Cl 15 ET CR+CI 150 578 77 7Hastelar, SAs2 0% {23
2o] 7k A THp<.05). L&t} CR 153 CRHCI 1ol e o574 FA00A SAA =z {28 2|7}
NATHp>.05). A 2t 45 F FETHE FAL vlae] dojA FATAC R Folgk o7t A (p<.05)
Scheffe®] AFF74-S vlwajE A3} CI 1FHEY CR 159, CR LF X CR+CI 1&°] 3514 F27

7askelal, AT A o ® [ost o7 ANTHp<.05)<3E 3>(T1H 4).
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YRAA FH AF 2FH 57 AdAHF TFo] TETHIY FAL 270l A= IdF 17

i =5 A 25 F T ¥ P
CR (n=15) 1.58+.11° 1.51+.10 1.41+.11 713k .00*
TF 2T 4T T
CI (n=15) 1.62+.07 1.62+.07 1.61+.07 T .00*
CI>CR=CR+CI

CR+CI (n=15)  1.62+.12 1.48+.12 1.32+.08 713 .00*
F 67 7.90 077
P 52 .00* .00%

CI>CR=CR+CI CI>CR>CR+CI

X FHAL, *p<.05, CR=Contract relax; CI=Combination of isotonic
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thp<.05). 183 AA o] Az ago] eptt

(p<05). -5 717re] whe o eE 27 F, 95 ANg %
el

2to] 71 QA TH(p<.05).
& At o2 frolgk Zpol7t Il
S vlwaE A3} CR 15X CRHCI Z155°], CI 155 H.tF CRHCI 1&5°] 8% d%
% o7k A A th(p<.05). 1814} CR 153 CI 150 E 2% Aw7t 57

F
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WA T E A 2F Ao vlae] QlojA FAEIH o2 ot Aol 7t Gl thp>.05). A 1t 25 %, 45
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AUTHP<0.05). Z12fHt CR 157 Cl IEolAs 28 FE7t AT oZ Foldk o7 AU THp>0.05)<3E
4719 5).

I 4. % Y 5 71 B2 25 Ws)
T =5 2 2F 5 4+ 5 P
CR (n=15) 5.38+27° 4.93+.36 3.81+.98 71%k .00*
5 B0F FuF F
CI (n=15) 5.39+30 4.59+.51 3.59+.61 T 00*
CR=CI>CR+CI
CRHCI (n=15)  537+27 4.06+.37 2.45+.64 73k 00%
F .03 16.77 13.90
p 97 00% .00%
CR=CI>CR+CI CR=CI>CR+CI
g d+ R FHAL *p<.05, CR=Contract relax; CI=Combination of isotonic
v, a1 #

# AFelA CR 5% CR+CI 13 &% 73] S71Ers g9 77 st 54 5
(2018):> Hrhe]H 52 A4 7bs=, 754 A %, 554 A% o] 9o IS FAE A
713, FA8E SXAIIGAL SFQlTE 183l o] EA(2017)= FEHA wd el @Fo] s 2F Sl A A
FoupaA A, 52 A 2, s A o] dEIE w3 A IS A EE AT, 5
&4 A Fo] e TAERY P HE w2l AE ATl o adAoletar eFith s Park
017> A4S Ao A e TE e sE A A 2EH A A EEo] JUHE F =H A4EE
S7MA713L, T sl FAE AL Skl A8 A7) Ay B AFelA A 5 AAlS
CR 159 A%l fAlelglth @59 AdH= 25o] A=W &5 A2 77 749 & 5 3, A%
SEOR WEHo] BAYA AW 282 SN 249 5 WAE FA7 T, 259 FAE FaE
(Byrd, 2005). = oM CR 7[HO R T 1S 58 d55H FAYA Jdd 289 FAE A

thal A7
Z-8-Hagonist) 2] W AJZF ol 0% Q18| tf ¥ (antagonist)S] H=g S0} oFslr) dojd 4 qlom
St AEo A 5T sold diFde] &E A3t 25S 3 4 Este] A k)

F& o] FA shz F = F 23 HKendall 5, 2005). 18]3 A1 250 F Eojdt 24 2% WA 5E4
(active movement)S A A 5lo] AAALF T AR 2R S0 A2 £-2]0) o
T3k % Q& vKKisner?} Colby, 2012). ¥ 5-olA CR 15 Rt} CR+CI 71
. CR 7Mo% T35 7HIS 59 F Cl 7|Hos Juid <% =31
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