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1. JVC-9X00; 200 Hz

2. Kistler, Winterthur, Switzerland, 60*40 cm, 1000Hz
3. SIMI Motion

4, Carden

5. Newton—-Euler

6. MATLAB
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IWAF liwmo) 9 3l A o lods ()59 b Oladllao vy

el

Dolis (ul b g bt sy o 9 b il pB g9 (b aio aw )3 il oS Sl ks 595!
S)le e Ll bavslie o o)l b kalyl jo Uiy 8 azbo o gl jsliis go5l a5
658 olyom &y any a0 §il; hake HsLiiS ol @l (59 o5lel JS5) 05y Lo 1 (5558 2olie
98 zol gl sl 0ud 00,91 Sy ojleds loges g Jgaz j0 ol 4 gl HgliaS Ol
anglite ;5 0,5 5lS p Fecian <Y S50 an)les jleslitul ;o Gangs ST Al e (b 0aS 50
Jsaz) (P=+1+Y8) sl o imo s ko] Lo 4y G331 ] 4 05 S iyl ygte Lagl s L
5 S 3 jlisS gl (W sazmbo g5 )0 gy gliiS gl polie ple ;o (Syojled

adi eanlie bl jloline BT (3,55 5 oS LsbiS ) et 5 (2B
(P>-/-0)

9L bulyd 95 50 (o Hlpiiwl > o (b o dw )3 (0,5 9lS | o35 90) il HaliclS sl - Jgu
(3 1ubinsl Gyt yaSilae) S oS g lo i slgd (3908

P &% U ol So,lg G)lg o yobeis
N ea VA Y/AFE/A- Y/VE- /4 00,53k
NI CFAR e [-BVENE e[e85Ee) 05
PR Yio-f A¥OE-114 CFEE- Y 05 590
-NoY \IBYY CYVEL YA L YYELYY 00 Kooy
e “/ATA SATENY SAYEY Gl s
-15Y4 LY YFENY CPRELNY i
s v e s e Ak
\ s it Ryl
ir : e e
.: -'II L, H ."'f
|I J
| 1
|
|
i |I i
)
Cr— 4, St pa S

99 50 90 sl Al yo (b ary dus 50 (B 5031 (GanlS (1Silao) il yglidS (591 -F S
CKSLS oS Calam winylgh (9 3 b bl



v ogil) Jrolio (gansdns ;gledS y SSAS suiuylg 3G

Slobire ST an)lys 9 g b Llyd 90 (b (S5, (gazmbo dw o () yglidS ol polie
b oly HeteS soman Ol oS (Y Jgaz) (P>+/00) ol plas gkl bld « )
o et JS&) slas plas 1) (Sglas an,le 5l eoslasul pas g colaiwl s ;o augs ISST Al 1o

(dw

9L bulyd 9 50 (g0 Hliiwl Al o (b oy dw 50 (9,5 lS | o35 99) (3] S9LidiS ol - Jou
(555! Byt 1y Silen) KIS oS Lo il (y 3ol

Pooil  tylime Gly Gls e s9luis
A BT YEeERY YIAVEJRS 5055k
ATNE —+/VYYY =\V/YE/TY -\/-Y 2I¥0 OS5 o>
JEVA SIAYY AWVEOPY V/EVE.f 55,5599
SRRV e FY e RVEYY o R\EYE oS oo
AR V/OVYE YYX-/eY <IYFESNY Sl s
PV IFAD e YSECNY o FFENY 5 s

b wabph

®y Slupar pha r— i Sty plise

29 90yl s Al po (b sy dws 3 (18 (0305 plad (ruKilen) oy HelicdsS ol i (598U - ¥ Y
LS oaiiSalos iulsi 9 5 b Ll 53

&5 ond g S
b e aw o gl g o) Jolie jglias n SSES gam)ly Sl gy n Ol GRegh Soe
Ao b aS Wl ooged o Oldllas 05 Sl- ST 550 gyl (U5 50 Gauge SIS1 > e
@bl Ghlew 5o gl ()5 (2352 jgldS 5 oaS 90 5less polie ()0l 650k by

oolaul bl il ;o augs IS Al 1o (b oaisS jg0 j5liiS gl a5 ols lis yol> uegh gl



IWAF liwmo) 9 3l A o lods ()59 b Oilalllao V¥

Tol (Rl Sy 0yleds Jga2) 390 (SSES an)lgs g Ll pd 5l a8 (6 lslire jsboar iyl
g aike Cl gl Sl (ST a)lg ol ST SLES 5o ol ke oaiiS g0 j5lisS
dao jo gl Hbiad 5 SSaS anle jl eolaiwl a6 loliae B (V-2 A) e
53biS Gpals ol,Ramgsy ol (b 5 dYR) Wi S5 3,158 aly Sl el mly &8 (b 0e
Aoy Dol b¥o 5l SO (Y)Wl las ST sawly b yo ], 88l 6 amas o sl
G 5o a5 08 lpie gedee (nl e ) (Voo A) ol 5 adle @l b ol gy
0,0 bl by b Jogejl ol jimgh jo oS Jlojyo taisg ol o8l b Sogejl je53n
oS Slllas ail asdllas 90 @IS jo Oglay wilgi oo Koo Jdo uiomen ing Jl- SSuS
aS Wlodges o)1 wlanzloy oily Blbl CMlac codlad g4, p SKLS gai)les Sl gy
5 1 e alae codled e o (g lobiae o8l o Sl- SSCAS 0,0 Lol 3l o s )les
b o350 (ai)lg &5 Jlo ) wad o ()15 oy alde Sad (e 5o (g bl rals
5 1 o dlae ol e o alS cde ldllas ol (Ye) ol Glis 1) cwsSae gl
o)l aeS nl 1) gawle 5l eolaul plle Wl ol 31 o 1) 15 e alae codlad o ol
5 oMie) oy 51 5 )5 il (sloaitie i skt ol s il (55l 45 s,
Sed g0 e Slym (ST Jake (glo)8 )8 Ll ;0 SSUS o CS > 4 &S Cenl (LK
S SSKaS Jate L sloadlie 4 S Lo 4 SSS su)ly Jodo een 4 ()
Ju o 1) (lite udled o5l (6355 50 (sras olfiwd a5 358 o0 o (Ll 2ulex)
les oolaiwl - SSiS 0,0 gl llan b avglae jo ol o381 jo s )le> SMac 0505
osliinl a0 pol gl )9 gl Jade )3 (FaiiS g0 psliaS als Jlaiml Jle 5107
Songz 9 (VXN (qrae slooni S o Shoe 350 9 o0 OlFiee ) (S5 w)ly
2 (Rl sangle) o p3l 2al8) (2B a4 s (318 (g alae oLl sanle;
3 Blal adye (5,8 oS LYY cudls Bl suls SaST 5l eolainl s
o & dri LT ol il ST 5, 5 abe L5 ialidl LYV 31 5o o ke
335 IS slo i 5| (S 515 (3,5,90 158 aalS oS o5, oo Lol 2l sy
5ol zoh) a8l gamins g0 0 gl Heliid zol polie ple o abl SSuS goule lawg

Omt Gllme WS (9,55k 5 950 ,sliS s ot 5 () 9 B 5z
s S gaiyyls 45 Wlools Lt Sledllae i sumlive SSAS iyl ey 5 b Ly
ebadbd b - SKuS 00 glils hlen )0 sogew azio (0 gl Jare jglad il
A gy, gl b aS AXTT) oo sl 5l oole 38,0 5 4k ¥ i



ve ogil) Jrolio (gansdns ;gledS y SSAS suiuylg 3G

OMae S $93k Sgnge 1) HabesS Gl cnl B 5l (So ol Stegn nl e guen
A gy Dl 28 A )d (om0 )Shes S5 9 SSAS ol ol jo Sl ez
zol polie jo yol> agh bl [0 gl cde aS o)l Jlia| (YVYY) Woged oylu soilgs
A5l Giag, 5 S5 S Slis (VUTVTY) 55 slo gy b s ko5t
a)lgs e g bkl g0 (b (25 gambo aw )0 o) HsliiS gl polie ol iegh 5
bl BYs ) So ol lis )bl Bl a1, (o loline LS ayss 51 als e o
5 B Az 097 (Sl ST Jade lad gl 4By 5 )l G 4 SSS
Sedlaipw Olpss ol OVYYY) cal oals (5,155 lhlew nl 5o ol aol i o SGo 3
Godgs Hobad mals dasel o g > sl i > g 0aiiS j90 IDlae &yud els 1 Lot
ol 4y jold ST suylei (plogz gl (A VYY) cl )l Jade jo SMas slreg )5 oy
Oilple i ags (b oly Jate caiiS Seap b (SIS cases it 2 sl jslisS 5l Suea
9LeiS polie 50 et s 4y Wlgs e (V) S8 s lsi 5l ool b o)l jlow 9,0 2alS
eor 9 Boeh 4 gedge (nl Sl (nlbersl il pugs SIS al> e (b o, Jaie
Syl 5k Jolas olgs auile yiion Sillegu sl o

B a B g alae cllad s (Ll 5 - SSAS 0 el iy Slalllas
SSUS gaiylgs 4 sl lid pol> Jiegh gl .Gles,S (o155 1) (ST gu)lgd ases o
bl o)l b s an jo ol HoliaS g wms e LalS ) gl cuS jee jalieS e
Dy o0 drogi Eg050 (nl WU Sl die) (nl 5o i Sloiegh

Sl oy S8 i)l 0l 0gd oo slpainn Lol sl SClns e85 > S s ax S
A i ) Jolis 5 OMlas oS 0pf 5 S slois 2 daghn ozen oduzmy
alllas (Sl ( SSS 3,0 o b Ll g cnl )3 S0s (S j109)5 (o) s aiES (o0
D9 o0 drogl 35 (Sm (SSAS 0,0 Lo plsye 555 2 SReh (nl Gl nlnle (o

S (S5 9,0 9 (ade jLad Gl JYs 51 (S ol Jade (Lol g0 o5k oS
il el 51 (S gily 0aiiS g0 j5liiS als ol> fagh mls 4 azy b ol
Shae LS polie )0 (6 s e SKiS ai)ls [ Ks gaw ] SSiS 50 rals
ol Slm (S 0,0 s phlem 5o (g Gl al> o (b s a0 ol Juade
GyotaS alial wye i ialS ca SSLST (g lgs a5 wilesls lis axidS sla iwgh
oy ol slacalld (b () G @ 10 g alae b o il g gl (SanSl
Do aly 518, Y g (b 8,



WP o) 9 7l A o lod (ooy9 b el Vs

b ShSSiS 50 sl hlew jo ol g 8ily Jate gomdn jgliiS alndS sl iaghy 4o
Gan)lys a5 ol las ol Aegh @bl g A, 13 wyn )90 (hgd SIST al> e

Wb ges Ll 1y ghlo pixe Sl Jase

&bo

1. McConnell J. The management of chondromalacia patellae: a long term solution.
Australian Journal of Physiotherapy. 1986; 32(4):215-23.

2. Devereaux M, Lachmann S. Patello-femoral arthralgia in athletes attending a
Sports Injury Clinic. British journal of sports medicine. 1984; 18(1):18-21.

3. Robinson RL, Nee RJ. Analysis of hip strength in females seeking physical
therapy treatment for unilateral patellofemoral pain syndrome. Journal of orthopaedic
& sports physical therapy. 2007; 37(5):232-8.

4. Fallon K. Musculoskeletal injuries in the ultramarathon: the 1990 Westfield
Sydney to Melbourne run. British journal of sports medicine. 1996; 30(4):319-23.

5. Grana WA, Coniglione T. Knee disorders in runners. Physician and
Sportsmedicine. 1985; 13(5):127-33.

6. Baker MM, Juhn MS. Patellofemoral pain syndrome in the female athlete. Clinics
in sports medicine. 2000; 19(2):315-29.

7. Anderson G, Herrington L. A comparison of eccentric isokinetic torque production
and velocity of knee flexion angle during step down in patellofemoral pain syndrome
patients and unaffected subjects. Clinical Biomechanics. 2003; 18(6):500-4.

8. Ireland ML, Willson JD, Ballantyne BT, Davis IM. Hip strength in females with
and without patellofemoral pain. Journal of Orthopaedic & Sports Physical Therapy.
2003; 33(11):671-6.

9. Ngjati P, Forogh B, Moeineddin R, Baradaran HR, Nejati M. Patellofemoral pain
syndrome in Iranian female athletes. Acta Medica lranica. 2011; 49(3):169.

10. Herrington L. The effect of patellar taping on quadriceps peak torque and
perceived pain: apreliminary study. Physical Therapy in Sport. 2001; 2(1):23-8.

11. Dierks TA, Manal KT, Hamill J, Davis IS. Proximal and distal influences on hip
and knee kinematics in runners with patellofemoral pain during a prolonged run.
Journal of orthopaedic & sports physical therapy. 2008; 38(8):448-56.

12. Souza RB, Powers CM. Differences in hip kinematics, muscle strength, and
muscle activation between subjects with and without patellofemoral pain. Journal of
orthopaedic & sports physical therapy. 2009; 39(1):12-9.

13. Powers CM, Berke GM, Clary MD, Fredericson M. Patellofemoral pain: is there
arole for orthoses? PM& R. 2010; 2(8):771-6.

14. Fairbank J, Pynsent P, van Poortvliet JA, Phillips H. Mechanical factors in the
incidence of knee pain in adolescents and young adults. Journal of Bone & Joint
Surgery, British Volume. 1984; 66(5):685-93.



v ogil) Jrolio (gansdns ;gledS y SSAS suiuylg 3G

15. Earl JE, Hoch AZ. A proximal strengthening program improves pain, function,
and biomechanics in women with patellofemoral pain syndrome. The American
journal of sports medicine. 2011; 39(1):154-63.

16. Osorio JA, Vairo GL, Rozea GD, Bosha PJ, Millard RL, Aukerman DF, et a. The
effects of two therapeutic patellofemoral taping techniques on strength, endurance,
and pain responses. Physical Therapy in Sport. 2013; 14(4):199-206.

17. Aminaka N, Gribble PA. Patellar taping, patellofemoral pain syndrome, lower
extremity kinematics, and dynamic postural control. Journal of Athletic Training.
2008; 43(1):21.

18. Chang H-Y, Chou K-Y, Lin JJ, Lin C-F, Wang C-H. Immediate effect of
forearm Kinesio taping on maximal grip strength and force sense in healthy
collegiate athletes. Physical Therapy in Sport. 2010; 11(4):122-7.

19. Selfe J, Thewlis D, Hill S, Whitaker J, Sutton C, Richards J. A clinical study of
the biomechanics of step descent using different treatment modalities for
patellofemoral pain. Gait & posture. 2011; 34(1):92-6.

20. Nyland J, Ullery L, Caborn DN. Media patellar taping changes the peak plantar
force location and timing of female basketball players. Gait & posture. 2002;
15(2):146-52.

21. Salsich GB, Brechter JH, Farwell D, Powers CM. The effects of patellar taping
on knee kinetics, kinematics, and vastus lateralis muscle activity during stair
ambulation in individuals with patellofemoral pain. Journal of Orthopaedic & Sports
Physical Therapy. 2002; 32(1):3-10.

22. Ernst GP, Kawaguchi J, Saliba E. Effect of patellar taping on knee kinetics of
patients with patellofemoral pain syndrome. Journal of Orthopaedic & Sports
Physical Therapy. 1999; 29(11):661-7.

23. Tateuchi H, Shiratori S, Ichihashi N. The effect of angle and moment of the hip
and knee joint oniliotibial band hardness. Gait & posture. 2014.

24. Boling MC, Bolgla LA, Mattacola CG, Uhl TL, Hosey RG. Outcomes of a
weight-bearing rehabilitation program for patients diagnosed with patellofemoral
pain syndrome. Archives of physical medicine and rehabilitation. 2006; 87(11):
1428-35.

25. Bolgla LA, Malone TR, Umberger BR, Uhl TL. Hip strength and hip and knee
kinematics during stair descent in females with and without patellofemoral pain
syndrome. Journal of orthopaedic & sports physical therapy. 2008; 38(1):12-8.

26. Winter DA. Biomechanics and motor control of human movement: John Wiley &
Sons; 2009.

27. De Leva P. Adjustments to Zatsiorsky-Seluyanov's segment inertia parameters.
Journal of biomechanics. 1996; 29(9):1223-30.

28. Paoloni M, Mangone M, Fratocchi G, Murgia M, Saraceni VM, Santilli V.
Kinematic and kinetic features of normal level waking in patellofemoral pain
syndrome: More than a sagittal plane alteration. Journal of biomechanics. 2010;
43(9):1794-8.

29. Selfe J, Richards J, Thewlis D, Kilmurray S. The biomechanics of step descent
under different treatment modalities used in patellofemoral pain. Gait & posture.
2008; 27(2):258-63.



WWAF lnn) 9 3l A o lod (09 b ilalllan VA

30. Powers CM, Landel R, Perry J. Timing and intensity of vastus muscle activity
during functional activitiesin subjects with and without patellofemoral pain. Physical
therapy. 1996; 76(9):946-55.

31. Cdlaghan M, Selfe J, Bagley P, Oldman J. Effects of patellar taping on knee joint
proprioception. Physiotherapy. 2000; 86(11):590.

32. Gilleard W, McConnell J, Parsons D. The effect of patellar taping on the onset of
vastus medialis obliquus and vastus lateralis muscle activity in persons with
patellofemoral pain. Physical Therapy. 1998; 78(1):25-32.

33. Pohl MB, Patel C, Wiley JP, Ferber R. Gait biomechanics and hip muscular
strength in patients with patellofemoral osteoarthritis. Gait & posture. 2013;
37(3):440-4.

34. Song C-Y, Huang H-Y, Chen S-C, Lin JJ, Chang AH. Effects of femora
rotational taping on pain, lower extremity kinematics, and muscle activation in
female patients with patellofemoral pain. Journal of Science and Medicine in Sport.
2014.

35. Cichanowski HR, Schmitt JS, Johnson RJ, Niemuth PE. Hip strength in collegiate
female athletes with patellofemoral pain. Medicine and science in sports and
exercise. 2007; 39(8):1227-32.

aJlio 4 olew!

f
Gon A LSy SSES caily Lol 4kl Sl Yl (gate ookl

(odgd GBSl Al e (b (Sl SSAST 350 pyane 4 e 0 oy 9 9l Jelis
- J

[

Eslami. M, Sdari Esker. F. The effect of patellar taping on three-\
dimensional hip and knee joint moments during running in females with
patellofemoral pain syndrome. Fall & Winter 2015 & 2016; 7 (18): 65-78.
(Persian)

- J




v ogil) Jrolio (gansdns ;gledS y SSAS suiuylg 3G

The effect of patellar taping on three-dimensional hip and
kneejoint moments during running in females with
patellofemoral pain syndrome

M. Edamil, F. Salari Esker?

1. Asociated Professor at University of Mazandaran*
2. Ph.D. Student at University of Mazandaran

Received Date: 2015/06/15 Accepted Date: 2016/05/07

Abstract

The mechanisms of knee pain reduction have not completely been established following
patellar taping in individuals with patellofemora pain syndrome (PFPS). The aim of the
present study was to evaluate the effect of patellar taping on three-dimensional hip and
knee joint moments during the stance phase of running in females with PFPS. Kinematic
and kinetic variables of 14 females with PFPS were recorded by five video cameras (200
Hz) and one force plate (1000Hz). Newton-Euler inverse dynamic equations were
performed to calculate joint moments. A paired sample T-tests was utilized to compare
between two conditions with and without taping. The peak values of knee abductor
moment were decreased significantly following a patellar taping (No taping 0.44; Taping
0.25 N.m/kg). There were no significant differences between the peak values of hip joint
moments between two conditions. Decreased peak values of knee abductor moment may
explain the mechanism of pain reduction following patellar taping in individuals with
PFPS.
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