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ABSTRACT

Background and Aim: Patellofemoral pain syndrome (PFPS) is a common disorder of the
knee. the conservative treatment of patellofemoral pain syndrome is to correct shortness of
soft tissue. The aim of this study was to determine the effect of PNF stretching exercise on
PFPS.

Materials and Methods: Twenty female volunteers with PFPS were randomly assigned to
PNF and control groups. The experimental group accomplished their own specific treatment
protocols for 8 weeks, whereas the control group did not follow the treatment plan. Pain and
functional disability were assessed by visual analogue scale (VAS) and Kujala questionnaire
respectively, before and after exercise. Using SPSS 20 software, data were analyzed by t-test.
P<0.05 was considered significant.

Results: The experimental group showed a significant reduction in the pain (P< 0.05) and
also significant improvement in the functional disability (P< 0.05) compared to the control
group.

Conclusion: We concluded that PNF stretching may have positive effects on PFPS.
Keywords: Functional disability, Patellofemoral pain syndrome, PNF stretching.

Received: Jun 20, 2016  Accepted: Dec 21, 2016


http://dx.doi.org/10.22102/22.1.36
http://sjku.muk.ac.ir/article-1-2958-en.html

[ Downloaded from siku.muk.ac.ir on 2025-11-17 ]

[ DOI: 10.22102/22.1.36 ]

Wo—ICP/1Wqy Calingass)l § (333)0)8 / @93 § Sy 2)9 / OLws)S S}y eole alAils (ale alas

339 pgyiw 3 (PNF) Shos > GHas — owis Jagud (oS Sl yoi il
J1 59099k

'@lo! 1 g “dlﬁll?lf 3 gRund
Ol ST STl ol ¢ 3505 s 5 S St 03,5 s3T5 (Dol DI skl
SPYDPIIATILL il (Jgin i) Ol STl STl o313 ¢ 5555 p ke 5 Gk St 05,5 (B35 (old ol 5 (Dol IS S| i)Y

shiva.emamy@gmail.com . -Av

ol

Oleys S by jl pp 8L (LS sy il 15 Sla b oo 7 mls 51 (S I sed sl 3)3 oy 1BAR 9 4w
s o (M = (e el IS D a3 6 ol Gald Sl o i e 1) 5ad 5B 355 p g s 611ST alables
AL g dIy5ed sl 353 p 5 )i (PNF)

N3RS s PNF 22865 8 55 53 doliar Oy 0 Jlypedsbily 303 pokin Mo O Slew Yo 51l (gm0 (99
by €58omn J S 09 8 Sl 3 50 S3Ls3 1y 355 4 by Slass ST s A Sde o 09 8 A S
&l Vo sST SI5b anlibin 515 3,5 Ol 5,5 o5l Cgr (VAS) 35 Lt (6 b 315,55 JUis 1y Sleys
0557 3 i 05 i b oals i eslizul Sloys dstlie Jles! 1 e 5 i b S5 505T (63 Shas SI50 ot
Solssme o )3 5 ¥+ i SPSS, 1581 5 oy (6,LT Slhee slos i & 15 o 5w 350t 05037 Lawy
A S bl 000

Sl 2l golstan sk 4 J RS 055 4 i PN 2n87 (Glagy a3 L Oleys Comi 03 8 55 5,53 Ol e tbdidly
55 1 s JES 058 4 Cand olslme ysb 4 PNF 58 Ohles )3 (o5, Shes JIpb umman (P <:/00)
P<er00)

5 g ) sad sl 353 s oMo 28l e PN 2287 (gla oy a5 470l 0L a5, slaaiily 1S ™ 4ol
PNF 2287 1) 505550 5,55 p 5 )i c(53 ,Shas 156 10d 0319 ols”

A0/ /15 e A/ ol Dol A0/F/YY 1llis J g s


http://dx.doi.org/10.22102/22.1.36
http://sjku.muk.ac.ir/article-1-2958-en.html

[ Downloaded from siku.muk.ac.ir on 2025-11-17 ]

[ DOI: 10.22102/22.1.36 ]

WY ols) lgub

Olys Sl S Ly ol e ol S Sl
IS Olse a4 ST Gl Jeaie 5 (WV)AEL
o3l 3550 gily ppo 4 Osral kg SESSS
FERF X CHRUC RS S PV INQYO R QPR e
ol S s e eslizal (6ol dnny g
o Sh (e e S 4 OIS Dl
by ol i s 3l S oS ool T (PNF) bes
i T 6 55 o ol Tl = LR i,
Sl ol 3,47 gl 53 Skl 228w
53 PNF b iy, b dur«g&» FOALND)
TS e SlapdSa (s pdyalanl 1
doe 228 oS8 bedlSe ol (S &S
Lsdoo IS Joms Sl Ll bl pl ol
Sl L s Mde S il b s il ol oS
S PNF 228 T o s 55 2als ol
sl (S slaoly 816, 8K b 5l 48 AS
ok S 3 gl (B L (S slad sk S st
Jos 2)ls (S Gty Sl 6 ke sl ans 5o
T oy 4 e 2o SO LG re 05 s s
Coamy 5 Oljee (Cuaglie Hldde iol5dl 5 b 51 ooman
S Bes G S o Iy Sl Bl s ey
S ashp i pesns 2 G cx e PNF

e by gl Kos gl gl gy o O
S s 5 1) 6 e ol ikt sl sls
Slaply 5 S 2S5 Sl ods Sl 1 sk
"l s sd e ity 5703 28 e 53 eae
“orl L) L3 8 e & o slme (S sl

J‘ﬁ‘jﬂ-\#}}mﬂiu a)la.)J Ls:-la..“.n QLE.:E:JA{

" Mobilization

2. Proprioceptive Neuromuscular Facilitation
(PNF)

3 Hold-relax

4 Neurophysiological

' Anagesia

doNdo

Ole 5> 513 b o7 s 1 gedsholy 503 gy
o iy s S5, OVLE 5 5 0Ll
3 phse g SRUESE woyle pl ol Codle (V)uiL
GoIFL s Os KT Sty 5 S5 sk 4t
Ok o YU Sl gl e 0 S el ol
e 103 aaibem (e SV pats I o,
o (Y1) 555 00 L3 Oy 5 DN 93 5 Lasils ()
Ol Ola )3 5 0kd IS LV BY o as)le ol
Slize 3131 o y3  Oln ol 53 (F) ol il agils
5 S5 Ol Grre 0> Josedsll 355 pssdki o
ol S8 8 (S ¥e b)) st Jas e
3 33051 e S Y& 5 5 Lpd e 4 le
(0) s gr OI5L (S5 Sl Sl (5 ol

53 popde sbml Jle ol)s o LS B
dde | lae sl pie 3yl sy Iy sebsbil
e P o oS B pan 5 T e 315
Slasbaly, & (o e s s e CSba
ST (ol 31T 5l i eslizal ¢ Sl slgaltl
3 Gsosr Jelse s S5 Jade By pak s SLEY
A Lledd Ol e Iy sad sl 355 pastin Jlo o
P Tt R S P R Ty T I
pooker Jloalos Sl 55 BYLAG, s /8L S ook
(Y98 T o Olamas U1y god sl 555

P F embe b (wld e e o8 B

UTJ’@}“& &3‘}5 .J)‘JJ 399 r)u\.l.w U‘il 6‘}{ u_;\.a).)

! Patellofemoral pain syndrome
2, Muscle imbalance

%, Quadriceps

*. Hamstring

®. Tensor fascialatae

6, Gluteus medius

7. Vastus medialis

8 Vastus lateralis

° Malaignment

° Overuse

109G Cuingas)) 9 333)0)8 /7 @93 § Cunyy )93 / Olws)5 (Sibjy eole alSiils (alc dlas


http://dx.doi.org/10.22102/22.1.36
http://sjku.muk.ac.ir/article-1-2958-en.html

[ Downloaded from siku.muk.ac.ir on 2025-11-17 ]

[ DOI: 10.22102/22.1.36 ]

3o ¢S Oloyal G WA

b ped (Gl 35 4ids FO Sy and> a9 atis a
4238 e Do Glinid A Dl s
o030 5 60 Shas G156 Ol S ) shate
S $pa plie 5 (F Congn) Yo S aaliin
;@_b)6|)|:L@JTGJ:JAS(..::;.::L&:M(VAS)JJJ
YFYO)azsl o YU obL

wals oS ws Obl b b PNF oo IG5,
ol 033 Ol 5 Aas oo 15 b S |y faie S >
o dhae dob NI el s JB b 4 s
Mas s, » PNF i Ol (W)sse
e 2 b Ikl 5 s 315
Soygo 4 b a5 31311 K e S ST
o LSS 5l S sy oS slagl; LSk Sb
S e 4 (SIS Shpe iy s VLS
b0 Sl a3l 31 s 531 ST 2857 (6l A8 S >
6350 31 LT 4 0l e 5 oS 153 edees (5515
33 STl Sl 4 K amess 3 dd e il S50
a5 sad sy 40 A L b sl 228 6l AT
DGV R TP INIEE g5
B3y o8 Sl

S o Jols PNF 2i8 ol pal - olil oSS
231y S S sl KopaST S s po 35 Jb b
@il Cads ol alel 31306 sl e 515
5 e ok a2ils S GE VO Soke 4 Sl ol 5 AL
&K sl oLl (ands Olen 55 b azal 5 51 31
535051 Sl o ol e ins plasil 456 Ve Se
303,5 Ja Al N0 Sde a4 ) dlae &S Ud el
4y 5 sl SSseT o Jis 4 LS Goes i
o 3 U8l o s 4 Ll o ke S
23S 02l e (5 05037 25,5 A 5305057 5
L P<.eo &5)|°«5;"'°ck’“i’ Slwloee 4lS imean
dglio (5l s plnil Yo abeus SPSS 131 p 5 Sl oslinl

(VY Y43 5 &y g Jlygedshily 555 pgyir 4 Hie
(ol 4 5 15 anlllae 5,40 S PNF 228”34, Ul
eiS Sla o el ain S Sl syl e bl Guds
Pt 4 OLYas (63 Shee 15U 5553 5 1, PNF

25k OLled dI 58 5L 555

IR 92

G T O 92 &8 Sl o 2 £ 55 Sl Sl s
amalo ol 0 03lizl dali 09 5L 0 ga3T s —0 50T
S &S Lng 655 e Okl OL) Liask cpl bl
AL Jlysed bl 5y Pt 4 M sl sluls
R L D N I
3 e il b Il YooF e e oSSl b (6,8 Y W e
4 5 Ol zws 53 g Ledds Sy s w30 obe L
JS s PNF a8 0510 058 s 0 olar 5
AL s

05,5 53l S3505T (Vo sm) G AS 5L 53 I
33 Ll V"“E e Sy 4 dald GL_LA)'T
Slr ) St el o el g
6T 5l opomen 5 b w3l moy OEWS oS 2
o alisy dyeme w55 ep5o dsb 5o &5 Ao wal
5 S gyl Sewe Glagyls (5 pae I 5 dias aelsl
S I I Y TP L S P g Oil}:j\.«_;Ts\{
5 das Ol il Alg e cdias aelsl lgn 45 Sl el
Sleb) addles 5,50 jastls g3 bl 1 add> OLL )
s e s s S 0T iy (ys 5 63 Ses
‘_;Uh)l:m..\iC\eﬁ‘(m/\JA&E)AJJAOLng:)J}:JO}ﬁjT
bl able (R3O S5, b Jald 35,5
o K3 3 o S ekl s s ol 68
s Bl 68 a WSl enns 3y Ll
Sgh by ey 43 Dl Cage &S IS SMas

199G Caligaas)) 9 (333)0)8 /7 @93 § Cumyy )93 / HLws)S ¢ Sibjy eole alSibily (alc alas


http://dx.doi.org/10.22102/22.1.36
http://sjku.muk.ac.ir/article-1-2958-en.html

[ Downloaded from siku.muk.ac.ir on 2025-11-17 ]

[ DOI: 10.22102/22.1.36 ]

W bl lgub

355 als aS das e Ol o g 5T oployls 5
Jeol sbsosls (¥ Jgda) il o5y 22 PNF o5 8 55
3363 Sas 156 35 S dad e Olis (F Jsts) o
O30T obT 4 dr g b oSl 030 22 S2leT 05 5
6>, Shes Sl s 53 ol gme sl (P=e/00Y)
355 05n3T my 03 Iy sed sl 353 p g s 4 Mae o3

3yls

K PNF a}J? BE) [)L«).} )‘ ..\;.: K y 6\.&3.}\.} u:i;l.:a

LLé ealanwl @})th)T)‘ JJZK

Lasl
05,8 53 53 655 o Ol L5555 8 OB L& e slaws
(Y5 Vsl 53 ok §5 Slasein L 28 5 LialejT
@,;u.uuaw@);toyﬂ@u.xuwwbb
Sl 5 gyl g Sogls (D=7 ) 9951 o)l @

O30T s 53y sed gl 555 oot 4 Dl )3 555

PNF@)KM,E}JJALSJJS&LA;}_{)\ J)u\:-

5 )lilal (ol ! oSl ok S sl PNF., 5
BINS Y £ " Ve (JL) oy
FIAY SY/Y 54 9 Ve (¢ Sk 055
0/0Y VPA/E W 108 Ve (resla) 45
Y/F4 YO ¥4 \L ). BMD) Ges 5 asls
Y/ $ Ve Ve v Ve (o) (5 ko 0,33 Jsb
IS 05 8 4 by msopsle St dst
351l ol il oSl A S Shass JiS e 8
£/3A O ¥ i Ve (JL) oy
oY $/Y+ A oY Ve (¢S4 055
VoY YR W5 108 Ve Gretile) 8
/70 \Zd ¥ \L ). BMD) Swesy jesle
FIAN AN Y v Ve (ole) g lew 0595 Jsb

PNF}J}SG}_)f)J.)).)C)‘_}.:AOL‘)})“-X!J_}OLA)J)“J?S 5ha:l>ﬁpwﬁﬁifdj.\?

Olays 3l ey Oleys 5l 3
Pl Lol 3 0l Col oSle S 1kl ol ol oSl 55
/ey $IVY Y/ve /X /8N A PNF
YRV \ \/0% V/AY V/F4 VIV Jzs

PNF}J,’L’.{a}fjé)bL_;Jﬂo&&‘juﬁ)b):)",\.q}yéuaébJ‘épwuﬂfJ}u\?

Oleys 5l dns RUSERIN ™
[R¥ T Z = =
P sl Losle 51kl ol oSk PR P oSl e
YO —YV/4) o/04 AY/Y+ Ve/eq OV/F PNF
CVER VP \O/AY FY/V- 10/0Y FA/F JpS

109G Cuingas)) 9 333)0)8 /7 @93 § Cunyy )93 / Olws)5 (Sibjy eole alSiils (alc dlas


http://dx.doi.org/10.22102/22.1.36
http://sjku.muk.ac.ir/article-1-2958-en.html

[ Downloaded from siku.muk.ac.ir on 2025-11-17 ]

[ DOI: 10.22102/22.1.36 ]

e J2gun3 RS Oliz)al WiIG e

355 popkiw oS bl (b el Sl 6ok
-l S e glrale b L dI) sl
Gospab 5 S5 LS 25k e Ll &S s $SSUS
plnil Slds Gb (8 5Y9) 55d )05 oSS Jeaie
YL, Syl b L Jlad bl A ) e A5 e
ORI el Wl 5 g g 53158 abiee 5SS 15
T S5 1 (YY) 358 S8 o)l el
035 355 g Sl ()l gy b Lo s 53158
ol St oot 3155 (S Bllanil 208 487 555 e
s 53 5355 Wy S 4y ST 2257 sl
AL (YA das 53l 1y g gl Jamde )3 ()L
slowl Eel L5 oo 55 K jmers Sz (5 do Cllani]
Sde AL 348 e 3l e Olle 55
“e kel s Jlab b a5 I el 6K s
02 dl s A5 ol g e S e 0315 5 055
A5l e S sl (6 i 65,5 L S5 D6
231y 15 ol o San K fres Sae AL S (5,55
Ll &S das I e 2Sl s wls, ol
255 e OT o Gepm)3l S o (Plds 58 by
o Sl Gk Sl Wlg e O SV 655
=SS S5 ALl 315 53 ke e
L PNF iis 55 (YAW 52 Iy 50d 561 Juaie 53 fasll
spi oo Ll il 53 &S (S el Slolal ST
Gb &S as SUL o JEl Ol Sl S
dy oo s &S g3 a4 oLl 6l e sbrents, S
FoS 1y S o Calle OMas Caglan g 4l zalS
S (S aals g oasl el 5, Jes ol bles
Sl ol 51 (B ol G s s ()3 55 e
K jwas SMze ok el PNF 8 o8
5 oA SR el il L Lkl 5 3158
5305 Sl e s 5 $SSLS )l gl pts

.:ﬁs:ﬁ&@!f"u

oo

Jeoed 55 Sl U e b ol ey
355 pask p (PNF) es oo Slds — ae
6 5ls Ol rasy onl s 23S g Ul ged sl
S Sl iy ais St gl Gl A It s sy
(P <o) Wl o i8S sl ine ssbe PNF
SIFL s 5 303 A e s el Rl
Al el 555 paskin 4 Sl 5131 (65 Shee
e PNF 2i8 Sl oy oK om 035
pooti & M 5131 (63 Shoe 150 3 5o 53,3 alS
b a Jlysed sl 553

oo i 4 e Lo 57 48 8 5 s (gla e |
5 6K pas emsl S 53 PNF pzs st
ek & Slize 5131 15U 5 35 2alS il i skl
e Calodis gy B (S5l a4 JI)sad bl 550
V9 Do (T 0L 5 5l e calin i 5
pootin 4 Die 3 0 9 O VF (69 5 amn 53 55, ¥ 5 wan
Mas s 1y PNF 5iS glap o5 JI)sed 5k 55
b 533057 caOT isls plowil &4 fen 5 (o 3155
Lolen PNF 228 5 oS 228 65 Y 5 1,
eSS I PNF 65 8 55 ks 8 s 5150 s
3 ot OOhae IS 6l ol pul- AL
Jols St a8 65 8 5 s eslinal Ky eas
Ll Il sl 8y ns 3155 e 228
3 sl slaasl o s S pdlel T g e 5 slis
93 2 55 Shee 5 51 &S > 035 STl @l alea
J6 Olen PNF zi8 5 oS a8 o5 8
Glsn iiys Lol en PNF o5 8 Ll sls 0lis g
ola Jlgz Sl ey SIS ST IS5 5 5l 6 e e
V) sls ol

' Moyano et al

199G Caligaas)) 9 (333)0)8 /7 @93 § Cumyy )93 / HLws)S ¢ Sibjy eole alSibily (alc alas


http://dx.doi.org/10.22102/22.1.36
http://sjku.muk.ac.ir/article-1-2958-en.html

[ Downloaded from siku.muk.ac.ir on 2025-11-17 ]

[ DOI: 10.22102/22.1.36 ]

K1 olol loub

- = P . /0 - M
Sy s LS s a5, 0Ly g ol 5 58

3,8 15 eslial 350 Sleys

S 5 Ao

g, b K edd S5 50 4w g L

Bl IS 5l g e 53187 céie,w SMls kS
B ‘5510),\55}:.33 )3 tg:ﬂl.‘..cujb:u Ss 5 305 Al Cel Wiy
P A R ot S MJ?JJ o o u:"’; A5 o bssd Jly sed il 5y potw & Mo 3l 3l
Ol (Sols Slaidss &S ol 5 ol Gaisd (glaasl
Gk sy opl Sl S S Sl e pled s Ol Bie A5 s Sy S ey el
pahg Gl Sl sy L Ol

Glaolealy Sl dh gyl 3L e VYAY Jlu s ST

PNFM&B@JJSM@PMJ_H{LﬁJ‘
Aoy i)l b L g, &K Olge 4 Ll

Reference

1.Sanchis-Alfonso V, editor. Anterior knee pain and patellar instability. Springer Science &
Business Media, London; 2011 Jun 15:3-4

2.Green S. Patellofemoral syndrome. Journal of Bodywork and Movement Therapies
2005;9:16-26.

3.Minoongjad H. The electromyographic study of a six-week open, closed and combined
kinematic chain exercises on anterior knee pain syndrome. Tehran: Tehran; 2013:278-85.
4.Earl JE, Vetter CS. Patellofemoral pain. Physica Medicine and Rehabilitation Clinics of
North America 2007;18:439-58.

5.Ng G, Zhang A, Li C. Biofeedback exercise improved the EMG activity ratio of the medial
and lateral vasti muscles in subjects with patellofemoral pain syndrome. Journa of
Electromyography and Kinesiology 2008;18:128-33.

6.Barton CJ, Lack S, Malliaras P, Morrissey D. Gluteal muscle activity and patellofemoral
pain syndrome: a systematic review. British Journa of Sports Medicine 2012;3:bjsports-2012.
7.Hug F, Hodges PW, Tucker K. Muscle force cannot be directly inferred from muscle
activation: illustrated by the proposed imbalance of force between the vastus medialis and
vastus lateralis in people with patellofemoral pain. Journa of Orthopaedic & Sports Physical
Therapy 2015;45:360-5.

8. Witvrouw E, Werner S, Mikkelsen C, Van Tiggelen D, Berghe LV, Cerulli G. Clinica
classification of patellofemoral pain syndrome: guidelines for non-operative treatment. Knee
Surgery, Sports Traumatology, Arthroscopy 2005;13:122-30.

9. Halabchi F, Mazaheri R, Seif-Barghi T. Patellofemoral pain syndrome and modifiable
intrinsic risk factors; how to assess and address? Asian Journal of Sports Medicine 2013;4:85-
100.

10.Sanchis-Alfonso V, Rosello-Sastre E. Hypothesis: Anterior knee pain in the young patient-
what causes the pain?' Neural model”. Acta Orthopaedica 2003;74:697-703.

11.Dixit S, Difiori JP, Burton M, Mines B. Management of patellofemora pain syndrome.
Am Fam Physician 2007;75:194-202.

12. Prince MR, King AH, Stuart MJ, Dahm DL, Krych AJ. Treatment of patellofemoral
cartilage lesions in the young, active patient. Journa of Knee Surgery 2015;28:285-96.
13.Cowan SM, Crossley KM. Does gender influence neuromotor control of the knee and hip?
Journal of Electromyography and Kinesiology 2009;19:276-82.

109G Cuingas)) 9 333)0)8 /7 @93 § Cunyy )93 / Olws)5 (Sibjy eole alSiils (alc dlas


http://dx.doi.org/10.22102/22.1.36
http://sjku.muk.ac.ir/article-1-2958-en.html

[ Downloaded from siku.muk.ac.ir on 2025-11-17 ]

[ DOI: 10.22102/22.1.36 ]

e J3gmd ilihS Olysd PG iCp

14. Mascal CL, Landd R, Powers C. Management of patellofemoral pain targeting hip,
pelvis, and trunk muscle function: 2 case reports. Journal of Orthopaedic & Sports Physical
Therapy 2003;33:647-60.

15. Leardini A, Stagni R, O’Connor JJ. Mobility of the subtalar joint in the intact ankle
complex. Journal of Biomechanics 2001;34:805-9.

16. Chang WD, Chen FC, Lee CL, Lin HY, La PT. Effects of Kinesio taping versus
McConnell taping for patellofemoral pain syndrome: a systematic review and meta-analysis.
Evidence-Based Complementary and Alternative Medicine. 2015 Jun 21;2015:1-11

17. Moyano FR, Vaenza MC, Martin LM, Caballero YC, Gonzaez-Jimenez E, Demet GV.
Effectiveness of different exercises and stretching physiotherapy on pain and movement in
patellofemoral pain syndrome: a randomized controlled trial. Clinical rehabilitation.
2013;27:409-17.

18. Mahmoodi Aghdam S, Khademi Kalantari k, Akbarzadeh Baghban A, Rezayi M, Rahimi
A, Naimee Ss. Effect of sustained traction on physical improvements of patients with severe
knee osteoarthritis. MRJ 2013;7:24-31.

19. Miyahara Y, Naito H, Ogura Y, Katamoto S, Aoki J. Effects of proprioceptive
neuromuscular facilitation stretching and static stretching on maximal voluntary contraction.
The Journal of Strength & Conditioning Research 2013;27:195-201.

20.Nakamura M, lkezoe T, Tokugawa T, Ichihashi N. Acute Effects of Stretching on Passive
Properties of Human Gastrocnemius Muscle-Tendon Unit: Analysis of Differences between
Hold-Relax and Static Stretching. Journal of sport rehabilitation. 2015;24:286-92.

21. Taebian Moghadam S, Abbaszaden Amirdehi M, Ghomi Motazeh MR, Tamrtash H,
Bahramian Parchkoohi A. Neuromuscular facilitation approach. Tehran: Setayesh-e-Hasti;
2013:3-12.

22. Clark D, Downing N, Mitchell J, Coulson L, Syzpryt E, Doherty M. Physiotherapy for
anterior knee pain: a randomised controlled trial. Annals of the Rheumatic Diseases
2000;59:700-4.

23.Crossley K, Bennell K, Green S, Cowan S, McConnell J. Physica therapy for
patellofemoral pain: a randomized, double-blinded, placebo-controlled trial. The American
Journal of Sports Medicine 2002;30:857-65.

24. Gallagher EJ, Bijur PE, Latimer C, Silver W. Reliability and validity of a visual analog
scale for acute abdominal pain in the ED. The American Journa of Emergency Medicine.
2002;20:287-90.

25. Lewinson RT, Wiley JP, Worobets JT, Stefanyshyn DJ. Development and validation of a
computerized visual analog scale for the measurement of pain in patients with patellofemoral
pain syndrome. Clinical Journa of Sport Medicine 2013;23:392-6.

26.Draper C, Besier T, Gold G, Fredericson M, Fiene A, Beaupre G, et d. Is cartilage
thickness different in young subjects with and without patellofemoral pain? Osteoarthritis and
Cartilage 2006;14:931-7.

27. Thomeé R, Augustsson J, Karlsson J. Patellofemora pain syndrome. Sports Medicine
1999;28:245-62.

28. Piva SR, Goodnite EA, Childs JD. Strength around the hip and flexibility of soft tissuesin
individuals with and without patellofemoral pain syndrome. Journa of Orthopaedic & Sports
Physical Therapy 2005;35:793-801.

199G Caligaas)) 9 (333)0)8 /7 @93 § Cumyy )93 / HLws)S ¢ Sibjy eole alSibily (alc alas


http://dx.doi.org/10.22102/22.1.36
http://sjku.muk.ac.ir/article-1-2958-en.html
http://www.tcpdf.org

