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ASASUNATETY UCISE NE 7|0
DIMS2|ESEAIS EST AT JSHIQ0 O|X|= st

ZHE (ChRIQIH Y THEHMIE], S2|X|ZAD-OST" (HEThetL, HAu+)

=

agas

B oodge] BAL u44-84 27 252 Y (proprioceptive neuromuscular facilitation, PNF) A the] H < 414
Hol TE e E5eAte] T dUHA T MA = B Eok% TEYACE OLOHU] sl ”*] st
o} AR 2019 29 HE 99714 AFA] DE YA =4 X85 W 9

& W CE PNF Qo) 52 A% 7= 483 PNF 217 X“?_}( 157 44 ¥ 4
& g4 A Q=152 A9 Wgellth A4 F4 717k 5 33 673t A9 o}giu}_ %% Awe
A 22 23 S(visual analog scale, VAS)Z Z451%1 a1, FGHA el e F54 W& E-E 2 Alpassive
straight leg raise test, PSLRT), &4 S % 4 AK(passive knee extension test; PKET), 2ko} S %O
5]7] 7 AKGsit and reach test, SRT) 2 %O & Zo]7] ZAl(forward flexion distance test, FFDT)Z %43}t &
A A3 A T30 U 7Fsi e 7 A EF o Mt i (p<0%), Je 1 F5% 4
H3A 715H 9= PNF A3 Adko] AA A4 AokEth g7440l B2 7hAgl Jyabd e 9o 8
e BTHp<05). 12 BE PNF drie|H 2 A% 71HE el 8584 Ad A4 SAR &8
2 g slon, toke ts e Esd A A ASA FA ] eFH:
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I A&

(sacrum)®] ¥9E IA9E T_éi(sacroﬂiac joint)
o] =3k 249 (hyper movement)Z A2 JH#

Aol 14 (fixation)= L& 4 At} 53] JAYH
Ao mgo] wA¥EhE o] HHES xyslaL
TN G Fof dohelH 2 2 g ¢

o7tk (Plaugher & Hendricks, 1991; HRAd,
2012). doielH e IUHES AV FEHA7A
Z2A A= 2H0E AR f9d F8g o
g wxM(Kendall, McCreary, & Provance,
2005), FoiH2e] Zole 247, 2el7]9 2 <
7He) 71241 FASlel 83 A4S dth(Ayala,
de Baranda, Croix, & Santonja, 2013). Htig]
F2e] 2 Qo ol e 24l dd
A A2 dR A7IAQ AL AEHQ B s
%oy]htﬂ ;GXJ T 71_} 4;_(1_3 oﬁﬂ./] & /\é x1

a9 55 TYAITHANY, 1999). D
o4 7 maR o W $40lomA A 9

E AN gog gole T Juid #33}
S 2kl 71 E5lo] dojuAl HA drtel
29 @52 2] G2 dS Agetng, of
i Mo AU S7IA oMol EergAd
S WAIAIZIEH(Sahrmann, 2001). o]<} 2] d}
2929 FANY Hae FE 259 B3 9
29 BN B slel s HAAT e o] 2

2= olq. tca—], dﬂ%‘ﬂ' o]-;< ] %

-

£ WIE2, A2, 2242 3
e}

LEERER

2e7129 &

‘/} ﬂﬂ%ﬁ A kRS, wEHlE, A
g FE7)Zo] ostElo] JAGEHAE ol
ofglgol WAGTHHungerford, Gilleard, &
Hodges, 2003). °|E B3] $l8] dueldss
WA, T2 doeld2e] 7142wk,
A 2 257)29 SAS AANA
sl gsolghe ek TAAZITHMassoudArab,
RezaNourbakhsh, & Mohammadifar, 2011).
Ao A2y s AN Y w8
B AAEAE ] 45H TR glom 7t B

HEE,

Azt A WL A% 7ot A% 7S
A (static), =4 (dynamlc) HHEA (hallistic),
LFFEAANATE=A (proprioceptive

neuromuscular facilitation, PNF) &°] 2715
(Bandy & Irion, 1994). o] FolA PNF
«] Z-0|¢(contract-relax, CR) 7 #4
of Fe& 74 RomA gHoR FANS I
A7le A2 dEA itk (Puentedura et al.,
2011). fr¢178 b%% ks 0431 7IHE9] "4:%7j
g2l

2009). =3, g4 233 PNF

F A3 duel e 2] 794 74
d= PNF A% 7ol gadozm yehgr}
(Maddigan, Peach, & Behm, 2012). °]¢} 2

(Fasen et al.,
AA 7S v w3
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of #Ad = AT A2 7HE0] SASHAE

AYATFE v E v PNF A 785 o8¢ o

SelEseE t e duelH2e] £94 &
etk FAIE XEe 7S AvEY, agkx
E 7S 28319 sElgse Aas 5% 7He
99 7 Hagk A7 (Moon, Jung, Won, &
Cho, 2017), &%t 24 A% 71H<& 2831 sz
559 149 g5 S gk 97 (Han,
Choi, & Shin, 2016), SFshkre3t 3 £
A7 7S At @180 R selEsd ol
WAaE Hugk A (Cleland, Childs, Palmer, &
Eberhart, 2006), B2l 79 W dedl 7S
A4l Yol fi4 e Bad d7E
o] H1¥ 31 JtHHall et al., 2006). ©]<} 2o] &
2t dueH2 44 e 53l Y%
I Aele] 4 9 drkelHe #9483 7S
2 8l oA 7Ee] AdE AT e A
A 7193 vl wstel E3p7h 15 PNF A4 7192
43 e Fole & gl

] £ AtdM e T EEeAe] Yot
g F2o PNF A% 7IH& A-&ofo] ofelgsd
YA 7hsH el o

—

A

=

b

g

|

RSl A =
Bz gk}
I, o7 ¥4
1. 24 [fA
B o] g 20199 29%E 99714

AFA 2Aet 9 DB AZAEA o2
FTEOR EF ARE WA YT IAE o
30%< 2heint. tdrte & Ao HA3
B3 A he FEG ARS ATE Fo W
$& olaist] Aoz FoMd YT A=
a9l o]5S A4 9uH EgARd 1AL

= 7]
Z PNF A% 71H& A48 PNF A% H¢
gelA g 271902 44 A
4 71He A8H 34 A% A9n=15)08

=
5
A9l Wgac 9ol Feld NIRE F 2ot

AL 71 A, 2) a3 823, 34 dd%s
A3 HEA 9 AF 5 Fof, vl 2ol YA
AAIL AT Al A AlY st didae] o
HkAlo]l EAL (Table 1)3 2t}

1) AIZHAMAAE(visual analog scale, VAS)
3] F2)E5 AEE VASE o] &3] Hrksisich
VASE 3P} w71 Sie 555 A1ZAQ WoR

EAE Al B} 02 Ll SelEEel 4
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£ 094 102 Uro] 02 sl2)Eso] e gl
o, 102 & F & BE] SE= Alg ol2)550]
s Aelth. 7kt Wikt A= e=(intra-class
correlation coefficient(ICC]=0.99-1.00)% 2=
(Wagner, Tatsugawa, Parker, & Young, 2007).

2) HCRIFIE oM ZAKhamstring flexibility test)

(1) +35 M2 passive straight leg raise

test, PSLRT)

224 AU 23o BAEHYS =3}
7] $leto] Zt=7](EZ Read Jamar Goniometer,
Performance Health, USA) & AH&3l9t). &
A= dokelE s Erz g %7ket7] fet
o HtE T A = A2 ZgE el A

E 454 %

st #& 4 ”Eﬁoﬂ/ﬂ ‘:éﬂ d 7132 5%
Aoz NgE AA BB w38 4=E S5
Z(non-dominant side)

o ol Z4e S| 2
EOIA

7 2gagion], 7438 34 ¥ %

flo

Table 1. General characteristics of the participants (n =

N
o~
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3

¢
rir J{gl tilo

02 gtk 70° o)l A dri
1= 2k 70° PRI AR drlelH 2 B5o]
A2 BOITHL, McClure, & Pratt, 1996).

[\
Q ox
N

ol

%2

(2) T35 FER=ETZApassive knee extension
test, PKET)

A5g HolEdlA dsg Hi vtz

. SAete
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izl
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ol
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=
ftl
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ol
ﬁ/ ool
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3, $F Be FolW AERAg7)% 920

Variables PNF stretching group Static stretching group  X/p®

Number of patients 15 15 -
Sex(male/female) 9/6 8/7 0.713
Age(years) 48.5 (8.73) 46.47(10.07) 0.553
Height(cm) 168.73(7.23) 168.47(6.47) 0.916
Body weight(kg) 64.67(9.26) 61.67(8.72) 0.369
Body mass index(kg/cr) 22.56(1.49) 21.60(1.47) 0.086
Visual analogue scale(score) 4.73(1.47) 4.83(1.19) 0.840
Passive straight leg raise test(degree) 62.20(4.33) 63.80(5.40) 0.378
Passive knee extension test(degree) 64.47(4.76) 64.27(6.98) 0.928
Sit and reach test(cm) -5.33(6.31) -4.60(6.49) 0.756
Forward flexion distance test(cm) -7.40(4.69) -6.80(5.45) 0.749

Values are presented as mean (standard deviation), PNF: proprioceptive neuromuscular facilitation,

“Independent t-test, *p(.05.
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3|5 4Als fv%% HS Aoz ALgslTt
(Webright, Randolph, & Perrin, 1997).

3) 201 = A= =oP | ZAKsit and reach test, SRT)
SRT= W& L P2 AAloA] F && Ho}
01 w9 A HA & e g
att, T £ gog Yo 4o K zHo]
28 ‘l%‘?:l = aigiet. o HupehS

H

36 #5 10 xl@% #Ae agat. &
F9= 0.1em= dt5iom, 5 33 dAJsta =
Yo Ao AdEsiith(Baltaci, Un,
Tunay, Besler, & Gerceker, 2003).

Mo oxt N oxt

(4) o2 =0[7| ZAKforward flexion distance test,
FFDT)
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o2 NG BYAEE Wekow, PNF A% 4
@2 F7H 02 PNF A% 7%l 3710, %
A A% Ao AR A% 7ol F71Et B
E e T 33 673 44U HLE & A
WE 2017)

Ay EYAEE 5oAE 408 B5egs)
+& 108 74T 55 AEE &5%
(80T, 4 2~3%) 15%, 18 A7) A28
(100Hz, 243 15%, 253 X &(0.75M, &
259 10822 FAHUY. Feedskes
& Bo]4 &% (bracing exercise)ﬁr ‘ﬂ?\x] &
F(bridge exercise)= 30% FA4, F2o

2 10MEA AYststhKang & Kim, 2019).

A A4 719 (static stretching) & %4
2SS A (straight-leg raising test)E 71

2 Az 53 55& A Este] v T A
A& sk sttt YBHdel 34 glo] A8t
= & oY FERES {1 AHE FAA of
el ZelAl sttt 5ol Yol = A
o =7 "?‘\ 3t elE JutdE
wyet] 30z g dom, 20% B F
A5 137 0}04 10§] HHESIS tH(Bandy, Irion,
& Briggler, 1997). A 4174 71" $A g
< (Figure 1-A)s} 2t}
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Figure 1. A: static stretching techniques: B: PNF contract-relax techniques

93 =9
o 5% 052 AUt

Az FARE AAE A A 759 80% T
o= 672 &% F2A A 1'3} TAAE 2 A
e Aot % o F 523t ol¢k 221 A

2 7FsHAE 47 8 232 (vl d
D)= 1527 752 sien, 202 B F4=
132 ot 103 ¥ At (Konrad,
Stafilidis, & Tilp, 2017). PNFe] 30|
71He] T 25 (Figure 1-B)¢h 2t}

4. NEXE|

& AFE A% AR A= Windowd A4
gl Zzasl  SPSS/PC  Statistics  21.0
software (SPSS Inc, Chicago, USA)< 01%'3
Atk AT oAk dubEel 54 Vs F
Abgate] Hiwt FFAAE 71E31a,
49 2t5 = Shapiro-Wilk A3 o2 78%
datsitt. 54 W g A7
-&9] i}o]é 7—]]4 01-7] _14 H B]—E_
Arstion, A7) g e he]
BT AEARE AST AL
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}-D
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A o i
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oX e r dlo o Jo rm m\
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X

}Q[ 0_4_4 >{E|
X0, %
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t_
ofr 7]

ke
we M F
3

£ A= AAEAT. SAEA

PNF A&z A2 AlA ko] 4] Ay 39
52l 552 Hlud A= (Table 2)9 Zth
VASO| 74 Adt Telle SAA = RolobA] sk
oy A7) Ztelle BAACE frofska(p(.05),
BEAEAME SAAH R Foalith(p(.05). &
g, A o ®¥slelXe PNF 2783 44 4217 §

37
2Red IS v dske
2t} PSLRTY 2% U9 tols BAZE §
olaA) giskont A7) el EAR R folas
2p(.05), BEAGAINE BAHCR 59
THp(.05). 3, A% ) WsjlAE PNF 4%

|o
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3 44 A% A9 BT sAde Gt thp.05). EF, F9 o @seldE PNF A%
(p<.05). To A% Ad e EARor 3 AR A% Ag n% EfHoz sosqdy
TrAEW %}9&1% A7) Zele BARCR folsk (p(.05). FFDTY 4% & el FAe=
T(p(.05), A3ALINE EAAoR Golst  fofaha] ggkou} A7) Tt EAA R §ojs
E} p{.05). Eg, é‘ Y #ge e PNF 4 Aa(p(.05), 428 % SAHoR fol3)
B AR AR AE BF SARE fofsiit AAth(p(.05). B Ad Wl MaldAE PNF A
(p(.05). SRTY] 74+ At Zhell= SAACE A3 A A A 2F $AHCE frefaiint
ofatA] etoLt Al 71 e gAACR Fodatsl  (p(.05).

2(p(.05), FEALINE EAZHC

o= frofets

Table 2. Comparison of low back pain and range of motion within and between groups

Group
Variables  Time PNF stretching Static stretching F P
(n=15) (n=15)

Pre 4.73(1.47) 4.83(1.19) Group .38 544

VAS Post 2.00(1.25) 2.47(1.19) Time 963.90 .000*

(score) ¢ 25.39 19.07 Group x Time 4.98 .034*
p” .000* .000* PNF ) Static”

Pre 62.20(4.33) 63.80(5.40) Group .05 819

PSLRT Post 69.07(5.86) 68.33(5.19) Time 280.01 .000*

(degree) ¢ -12.46 -11.31 Group x Time 11.73 .002*
p’ .000* .000* PNF ) Static”

Pre 64.47(4.76) 64.27(6.98) Group .29 593

PKET Post 70.53(5.63) 68.33(6.81) Time 470.14 .000*

(degree) ¢ -17.61 -12.88 Group x Time 18.31 .000*
V! .000* .000* PNF ) Static?

Pre -5.33(6.31) -4.60(6.49) Group .04 .840

SRT Post 3.13(6.15) 1.47(6.34) Time 432.04 .000*

(cm) ¢ -25.18 -9.89 Group x Time 11.78 .002*
p” .000* .000* PNF ) Static”

Pre -7.40(4.69) -6.80(5.45) Group .08 175

FFDT Post 1.53(6.29) -.27(6.40) Time 655.25 .000*

(cm) ¢ -18.90 -17.36 Group x Time 15.78 .000*
p” .000* .000* PNF ) Static”

Values are presented as mean (standard deviation), PNF: proprioceptive neuromuscular facilitation, VAS: visual

analogue scale,

*p(.05.

PSLRT: passive straight leg raise test, PKET: passive knee extension test, SRT: sit and reach
test, FFDT: forward flexion distance test, a)paired t-test, b)repeated measured ANOVA,

“independent t-test,
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W At e E S 9YRa 7t

Fu9l9 vlxE 9Pl thstel T3 2o o)
st g,
WY 55 =

=
N
s
Ho,
ol
-
£
"U

(Gibson, Wagner, & Heyward, 2018), #di
SHA $£29 80% SO 6% T 5= vt

gom 254 AFS 152 B 49T AL A%

& tHKonrad, Stafilidis, & Tilp, 2017).

AE

2 A7eldE AYATE viReE dueH e
o W& CR 71¥e 6-723 T34 3%, 527

X“’Ur OMTHQ =9
ok, doielF o] Mk (stiffness) & 2l-¢]
A AEg g3l BAAA dEE5Y 9ol E
tH(Van Dieén, Selen, & Cholewicki, 2003).

H 5ol sl e5ebate] doelddd 1eks

5 44 A4 1S A8% A9 F A% nF

sg] &5 & B (Moon, Jung, Won,
& Cho, 2017), 3830l A& <=2AE O
o2 A% 71 %‘ﬂi Xé A% 7 e Agat]
&g B35 A Bl o (Han, Choi, &
Shin, 2016), ¥ ¢ 4 s2] 58t |k
2o 283 A2 A3 PNF %7]‘?39] A3
£ et} doelH2e A 3

o2} A% 7I¥3} PNF Wo 71‘?.3

(Fasen et al., 2009), 34 /‘\_17;}54 PNF 2173
7S vl 23 o2 194 e
PNF 7ol Aol Hisls
(Maddigan, Peach, & Behm, 2012). |t}
A2 @5 iR, sEue, a2 3
FEI29 s IAaAA dEE
7171 wjiEel] drie]H 2]
4 g3ltH(MassoudArab, RezaNourbakhsh, &
Mohammadifar, 2011). AYATFE B & o
PNF 217 713 0] 24 2173 B]é}"q 7\15\‘5&1 %3
A2 798 A A F
al., 2019) Wi7t22, W&u2
712 EEE %7}"]74
et Zo2 Alsdn &
< ] &S SV, Hﬂ‘jﬂj
FHE ZHke] S 7P A AA FE
o o3 £= a2 AlzrH1opez-Midarro,
Muyor, Belmonte, & Alacid, 2012).

& Aol A= PNF A% 712 A4-¢ PNF 4

4 AR 44 0% 718 489 44 4% 98

AN JRHE 7heHslE T4 ARt Fo

Al x}

2|&A0 72

ot
(.
Y

lo

2ol

(<]

[e]
TI_O



P& Bt ol doeH2 2% 71
Ae & 1% Ao w7 $718 Hadlsl
1(Zakas et al., 2005), =WEY S Hoh
2T A 7Y AE T 4959 WErbEe It
7kt K tH(Reid & McNair, 2010). ©]
9 o] APAT= deleseA drelH2l
A48 PNF A1 7193 44 A% 71| 232
SR gt} PNF A1 7199 2334 & 2Pt
AA17)4 (autogenic  inhibition mechanism)ell
e} 173E 2ol o] o] Yofuhar, A W&
235 AA7]4 (reciprocal inhibition mechanism)
of oaf 3" 5ol ojgto] UojdrH(Adler,
& Buck, 2007; Chaitow &
Crenshaw, 2006). o]} Z&& 71dd| <Jg & A
79| PNF 417 71%e] doeld2e 145 4
AA AR R Juad wddS 43717
L S Agstd] JBBA TSl FE

LA

Beckers,

2
>

selesaAte S5 JuBd b viAE 9% 187

AT AA, A 308 ez BE el

6F73te] AR APt FHAR0] o] o
A|A] ool PNF A 714 9] 471 5ahs e 4
sk AR, tlzte] BAlZ PNF 4174 7]9e] 4
s £ o ge shed gl o do
29 o|g} e Al MAlst] At £ &
2 iz 2 ket A% 71T vk A1
£ AYIH o o] Qe AFATE dS He
2 AlR¥L
V., 22
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The Effects of PNF Hamstring Stretching Techniques on the Pain Level
and Hip Joint Range of Motion in Patients with Chronic Lower Back Pain
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ABSTRACT

The study was aimed at identifying the effects of proprioceptive neuromuscular facilitation (PNF) hamstring
stretching techniques on the pain level and hip joint range of motion (ROM) in patients with chronic lower back pain
(CLBP) through a convergence approach. This study was conducted at D Hospital in Jeonju city between February
to September 2019. Thirty patients with CLBP were randomly divided into the PNF stretching group (n=15) who
received PNF hamstring stretching techniques and the static stretching group (n=15) who underwent static hamstring
stretching techniques. The interventions were applied three times a week for six weeks. After the termination of the
interventions, both groups showed significant changes in the pain level and hip joint ROM (p<.05), and according to
the comparison of the pain level and hip joint ROM between the two groups, the PNF stretching group experienced
a more effective decrease in pain and a greater increase in hip joint ROM (p<.05). Therefore, it is considered that
PNF hamstring stretching techniques can be used as an effective intervention for patients with CLBP, and it is

necessary to continuously develop convergence interventions for patients with various types of CLBP.

Key words: Proprioceptive neuromuscular facilitation (PNF), Hamstring stretching, Hip joint, Range of motion
(ROM), Chronic lower back pain (CLBP)
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