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Patellofemoral Pain Syndrome is one of the most common musculoskeletal prob-
lems in the elderly that Can affect their daily activity. This study aims to compare the effectiveness of a
period strengthening core stabilization exercise with the Knee strengthening exercises on improving pain
in female athletes with Patellofemoral Pain Syndrome.

In this study, 20 female athletes with Patellofemoral Pain Syndrome participated.
They were accidentally divided into two groups: strengthening core stabilization exercise (10 people( and
strengthening knee exercise (10 people). A visual analog scale measured patients’ pain before and after
eight weeks of practice interventions. Paired t-test and independent t-test were used at the significant
level of (P<0.05) to analyze the results.

This study was approved by the Research Ethics Committee of Bu Ali Sina University
Hamedan (Code: IR.BASU.REC.1398.032).

The results showed that the pain level in both groups decreased significantly after strengthen-
ing core stabilization exercises (P=0.006) and the Knee strengthening exercises (P=0.000). Although in-
tergroup comparison did not show a significant difference in the results (P=0.064), the calculation of the
effect showed a more significant effect of strengthening knee exercise [ES=1.8) on the improvement of
pain compared to the strengthening core stabilization group (ES=0.7).

The results showed that knee strengthening and core stabilization exercises reduced the pain.
But due to the higher effectiveness of knee strengthening exercises in improving pain, it is recommended
to use this protocol to reduce the pain of these patients.

Introduction
ging is not a disease and a pathological

complication but a vital phenomenon that
limits total physical and mental activity
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and affects the individual’s cultural, social and economic
aspects [1]. Studies have reported that about one-fourth
(21 to 43%) of all knee problems treated in sports medi-
cine centers are due to Patellofemoral pain syndrome [6, 7].
Nakagawa et al., Stated that strengthening the quadriceps,
abductor, and external rotator cuff muscles can improve
pain in patients with Patellofemoral pain syndrome [11].
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According to the studies, few studies have examined the ef-
fect of core stabilization training and strengthening training
on pain of Patellofemoral syndrome in older women ath-
letes The current study seeks to compare the effectiveness
of a period of strengthening core stabilization training and
the Knee strengthening training on improving the pain of
elderly women athletes with Patellofemoral pain syndrome.

Materials and Methods

In this study, 20 women athletes with Patellofemoral
Pain Syndrome participated. They were accidentally di-
vided into two groups: strengthening core stabilization
exercise (10 people (and strengthening knee exercise (10
people). inclusion criteria include: 1) age range 50 to 65
years (5), 2) having continuous aerobic activity for more
than one year, 3) having clinical components of unilateral
or bilateral patellar pain for more than 3 months (23), 4)
Anterior or posterior pain reported in at least two activi-
ties such as prolonged sitting, going up and down stairs,
squats, running and jumping, 5) Pain in at least 2-3 cases
of tests such as pain during isometric resistance of quad-
riceps muscle contraction, Pain with palpation of the
patella, and Pain during squatting [24]. Exercises were
performed in both groups for eight weeks, three weekly
sessions and about 45-60 minutes per session. In both
groups, 10-15 minutes were used for warm-up, 30-35
minutes for exercise protocol, and 5-10 minutes for cool-
ing. Visual analog scale measured patients’ pain before
and after 8 weeks of practice interventions. Paired t-test
and independent t-test were used at the significant level of
(P<0.05) to analyze the results.

Results

Descriptive findings show no significant difference be-
tween the mean of age, mass and height in the two groups;
the groups were homogeneous with each other, and the
studied variables had a natural distribution (P>0.05).

The statistical analysis of paired t-tests in the study
groups showed that in both groups, after eight weeks of
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treatment, a significant reduction in pain was observed
(Table 2). The results of the statistical analysis regarding
intergroup comparison showed no significant difference
between the rate of pain improvement in training groups
after eight weeks of intervention (t=-1.975, P=0.064).

In evaluating the importance of research findings and
the significant difference between the means, the effect
size report indicates the effect of exercises on experimen-
tal groups and is of particular importance. The d index
calculates the effect size between the two groups. If the
effect size is more significant than 0.8, the effect of large
exercises, between 0.5 and 0.8, has a moderate effect, and
less than 0.2 indicates a small effect [29]. In the present
study, the effect size values for the pain variable were cal-
culated, which was 1.8 for the knee strengthening exer-
cises group and 0.7 for the main trunk stability training
group, which can be considered the most practical effect
of knee strengthening exercises.

Discussion

Central trunk strengthening exercises with their control
role on the trunk have improved lower limb movement
and hip function because central trunk stability is defined
as the body’s ability to maintain the correct alignment of
the lumbar-pelvic and thigh complexes. Improving pelvic
movement control following central trunk stability ex-
ercises reduces the Tensor fasciae latae muscle activity,
which in turn reduces the elasticity of the external patellar
retinaculum through the iliotibial band, ultimately helping
to keep the patella in the right direction. And patellar con-
tact with the external condyle of the thigh is reduced, thus,
pain is reduced [34]. Weakness in the extensor muscles
and external rotators can cause the femur to get closer,
compensating for the tibia and leading to an increase in
knee valgus. In the absence of sufficient strength of the
upper extremities in approaching and rotating internally,
the pressure on the external patellar region increases and
causes pain, and ultimately reduces function [20, 35].
Pain can cause abnormal movements, and vice versa; ab-
normal movements can cause pain. Therefore, since pain

Table 2. Results of variable pain index in both groups before and after training interventions (n=10)

Mean+SD
Groups T P
Pain variable
Pre-test Post-test
Strengthing core stabilization training (Experimental group 1) 4.156+1.110 3.256+1.356 3.558 0.006*
Knee strengthening group (Experimental group 2) 3.811+1.010 2.340+0.556 6.204 0/000*

*Indicates a significant difference at the level of 0.05.
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is related to posture and movement and its intensity can
change posture and movements, these three are insepa-
rably linked due to habits and body postures. The move-
ment patterns related to the mechanical cause of the pain
must be corrected [37].

The results showed that knee strengthening exercises
and strengthening core stabilization exercises reduced the
pain. But due to the higher effectiveness of knee strength-
ening exercises in improving pain, it is recommended to
use this protocol to reduce the pain of these patients.

Ethical Considerations

This study was approved by the Research Ethics Com-
mittee of Bu Ali Sina University Hamedan with code:
IR.BASU.REC.1398.032.

The paper was extracted from the MSc. thesis of the
second author, Department of Sport Pathology, Faculty
of Sport Sciences, University of Arak.

All authors equally contributed to preparing this article.

The authors declareed no conflict of interest.

We hereby thank and appreciate the sincere cooperation
of professors, friends and especially all women participat-
ing in this research.

Golpayegani M, et al. Effect of Central Core Stabilization Exercises and Knee Strengthening Exercises on Patellar Pain Syndrome. JAMS. 2021; 24(5):662-673



http://jams.arakmu.ac.ir/index.php?slc_lang=en&sid=1
https://basu.ac.ir/
http://araku.ac.ir/en/1

%!L;aﬁf#a&w:dm

O o los YF 0590 NFee (0 g 43T

53 il (05 3,3 39t 5t 315 SR g5 i o3 g &3 (655 50 S Cuggl Sy i 3
T ol @ ol [a® 0 SIS dgne

L‘J‘)ﬂ‘ s;ﬂ)‘ “SU o sils “5“?‘)‘)5 (n}lc aSiitils “5‘?’})5 ‘5»:[.’...:: g,a.:.m." 03; A
u‘)“" sﬁ» sﬁ» olKizsls ‘LS;L“S‘ ‘9319 9 h:‘L:Jé‘ oasiisls 6‘5:;3)’)5 ‘9515 9 ‘S;A-\Jt:A:U)‘" 05; Y

0 .Lga- e Ao

e : VFee 01050 T
; Voo g1t o5
aliy) Collad (g9, Wil oo 45" Sl atellis o 3 yo (ISl Dl L0 02 5l 5| (o (o SK2S 350 p s Voo 3010
39200 2 59 5h2985 iz o5 L A5 (635 p0 i gl ol o5 0,93 S ot dalin il gl Bm.atly 38l lae]
Sl (G SILT 355 s s Dlie Sl JISC8559 (65 850
29k & L giogail in S o8 () SKAS 0,0 s 4 Dlie el 3559 (35 Jlons Sy G (il o EEIPEDE
e 15309051230 (5001285 11,8 (i 00) g} 22985 iy o 09,5 5 (55 03) (535 50 S (2985 iy ya 095 99 0 ol
Jiio 9 5295 57 5 bal Sl g3T o (5 okl a8 (5 )lass i plaio Alpuwg dy i poi SMSe din Caitd plows 31 u
8,5 1,8 0ol 8590 (5 Lol Julons Cagar P<o/+ 0 (5l simo b by
asy ot Lias  logy olSsily 2mgss 40 @ a2ieS Cuyguas 4 IR.BASU.REC.1398.032 OB S 'L anlllas -yl TS FETERSTR

g (P=+1+£) 555 yo b gl Sl pol plondl 5l 09,5 95 10 50 8,8 e Jlobize (LalS enind i b :lbbj‘,..\.&lf
AP=+/+2%) olas yLas 09,5 90y |y (g lobine Coglis 29,5 (s dslin a7 ol 1006 ((P=+/+ ¢ ¢) il Cusis iliy a3 85 o ybies
- O a1
2o 485 b awslio ES=V/A) ¢il5 985 Ol o5 Jdon 80 51 Sl sdnlcwssds 31 o5l dnle Ll el e N
Caghs 09,5 b duglio ;0 3,8 99140 5 ( ) 9l (haal Oy pel ey 3l 5l (Sl sdalcaandy H ojluil dpw ! Sl o o SKLS
(ES=2IV) o9 35 0 23 (S35 o Sl (Susls
VL azg b Llcadd a0 (hals el 45 (635 0 s ls ya5 g il5 (22985 Sl o5 5l 0litas] sy o0 5k 4o FTREDRE a9l (a9 Sl o3

g gn Slgiti e cnl 9y (8l Sz (loyd JSTap 0l jlosliid d, 39240 y2 9l (a5 Sl yas plondl i23u )il ¢y B9 6058

M‘o&wﬁ%wdﬁbo&a}{mkﬂ}sdu\gaw‘ﬁ: -
O S8 999y Sralidl el and dus j0 oS (5920 &

J I L IFT el oad (3138 (2559 loclad asje yo
Sois s 538y Jelod 9 o (U (Folel g 25T pe
250 SIS > ploxl daglgsiil g lacygalls il 5 (DI
PL Sl 8 9o L S > gz g Sy i e
S e ], 055 e Sag pl wiilos 559 slacdlad o
2 a4y ( Sims el slaceul (o205 s0b;
S 540 @D 5l wilgs g0 a5 A g0 8 gl plaB 4>l

[O] ol o3, Tgal b g

AL s Sl adle ST g (gilons ecp 38, Y

[y 23 g somz JolS coled a5 cul Sl onsay S
0,8 solaidl g slosxl( Kn 3 slaacs 5 g 00,5 dgue
iz 50 2alS Lol pen Sl sduay ol [V] 8,38 o 5k
O Slos uals 00 a4y zise aS ol Mac SISl Shie
Oy 3,81 Wloasls Lt ol Boes [ V] 0gu g0 ol g gilowu
byl g 00,5 ol o5 s3p9 liz 3 b il o
O3l 0lge (B0 5 5 AlS drnngs 9 Sgu ) 095 (50, Sas
plonl S 3 agus 51 [V] s dunsliio BB \Ulge b Ll

D))

Ol « STl STl ol&tils o o359 pole 0aStils ¢ ojyp ulih capns] 09,8 1 SLAS

+AA (AUIA) YO £V FO 1opals
fayazi.zahra@yahoo.com : S sl oy



http://jams.arakmu.ac.ir/index.php?slc_lang=fa&sid=1
https://orcid.org/0000-0003-3464-8860
https://orcid.org/0000-0003-1643-3516
https://orcid.org/0000-0002-7586-321X

=W Sy pole olf.:.’:bd:eu

& y90 4y 50903 YV ¢ o Sliam 5l solicisl b g Gz
i sl "GFPOWER 3l 51 oolizasl b 5 asedan
Jols 140 s gime mhaw ;8 sy Arglel e b
053l90) 09,5 95 yo Bolal Ciygo 4y 9 [VA N V] 00
A opslim 9 Oseslter stalesl ik b (oykiesl
Skl B olylews 5l 585 aw <8 b pae Judo 4y a5 i F
09,5 90 b )5 9 il AalS HE5 Ve &) digel o> Buiow
3 anlllas 4 359 51 3 b ogejl o plol &y o jhies
Sy anb 4 425 b g oad (guyp (Kb agu b
Ly 5l g dslllas 4 55,5 sl lone (4392 Ll 9 anasite
Sl (559laez g Guiizg 4o aildbgls &8 13 acicyls,
aalllae 3)ly (359 08 cppw Joldh ladiges (SSlibConex
Jlo PO B O+ g asels :3adiod 4y 39,9 (5o jlre .aials
bl ¢l S 5| e Stg ! yotane erllad 5Ll 0]
aad,boo by a8, b, ) S8 00 5l SelS slaadlse
o b I8 als by selud 5,0 VO] oo aws 3l ity ©oe
(O SYsb rnis sl glacolad 510,90 90 JBlas o
00955 9 Ot 9 Odgd «SloSul ey 5l 28, Gl 9 YL
Ceaglia Job 10 9)0 Jio lagasl 510590 4w b g0 Jilu
2 ol bolye 88 ¢ ) ju oz aliae (L S g
LYP] CleSul e8> Job 10 0,0 9 SSUS oie oo

1 e il agllad pas 15k ) zayS (6o oo
aibo QLB (St oy (i (LS il sl
JiB poe ool (Kab)p0a0r b g SIS gsiind (S350
9 3> slagglen (2tle egily (13,5 JI b g e (ud
ol oyt s Dl slagS AL 55 s
245 Gllen 5 (SELS (sl loss e laie (sloduS ol
Ay [YF] asdls Jlad o8 0l o Gl plasl 2 a3 sloasli
pll 090l 9 3ados 9,90 50 O3 oS duzg5 5 (alulid
basgs Jol5' ©j90 41 (589 Sl pod plondl 3l B iy o3
A 00l g Kigesl o8

aS T, (gl o ebdie )l eslaxul b 0 Gal
958 (Sl (o)l S Jo3 JB el g g, (il s
A (g 8ol ol Sl SKES 0y0 p i dy LD 4o
285 ol (0 lsdo bas Sy 090 iy lde (0l [V 1]
Consly Ceos sloil 10 9059 393 S lee 5] e Cuom (ol
o Sl o adgi Lo BB 8 g g L 9,0 O)le
cedle (195 b ad g0 alys (Goga3l 3l Ghome Slrdg |l

b siagy Slallas 055 5 4500 e draloes Sl sl (51580 055

Sl (812 s 45305 o2 335152 drslos OIS oS ol (T (5L 505
LSn ol 3 gy Olalllas ppizees g il S

2. Osgood Schlatter

3. Johansson Syndrome

4. Visual Analogue Scale: VAS

PSS 3,5 ki y1 o (Si2 985

O o ylos YF 0590 NFee 60 9,31

(2o ys Y JITVY) p oSG 8900 wilos )57 4138 cladllas
9 dilee 3y90 2By <o e 3 a5 5l DKW S5
A5l olass ] il SSLS 8 )0 oyt d30di a5 o0 )8 e yo
& oz 98 @ LlSd550 58 Canl Ses s le ) [7 V]
A el it ) Sing om0 O 90 4251 camd
8559 0U5 8 (S SKLS 358 pysins Eoud (w0 3 [A
L aslie o g, SKES 80 (600 ) 0VD £ouds oyl oS
VIV ga.:.u'i Q.gJ RLI PR ;;’)‘)f Lii).Jj L:.”)..“.m‘ sl”)l 0)15
IV T ogdssn ks 1y (Sl 3555 G5 sloerms] 5l o0
e ,I82559 () oy e & yu3 (55, sadplanil lalllas
EHlas &8 o 6Kl cind o908l 550 py0is 4
slroasil> SCd .o‘ B sl )5.‘25L>| 9 la )525|Ag|) ol (8 J.:.f o)‘Lx?‘
OLES (O gl yguiinsT 5 Lo ygusls 5 oy (7)1 9 (S5
sdalive ga.:.m]- U'.’.‘ Ls‘f'))j Gbm) )l G)L:.m.: 5 [P V] Qisls
oglite Sy 5 g b plss o8 ol s yg 0 gt o0
rasilSo (53559 (B 93 -2l ol polae slais sz
Wy slrog,d 5l gily elad Al (slao s £9,d g 9l ol
e S, 45) Juade o 0350 b g ol pains (51055
el Comdg SO Gl SKiS 0,0 [V V] sl (00 (g0l 50l
30 S 3l Gy S 558 oy (6525 10 43 Mie o il o]
S8 S Eay i o 5 6T 3 e 3,5 b ot
g i al33l eely a5 lacdlad JLis 4 0,0 ol il
slacrtants il Bigd oo ) SS2S Jade (55, 2 (5)Led
08y b 9 Yl 5 (s ¢33 ol ¢y Aoz c e Yo
V] 09 g0 ayauis aly

Elail 51 S B eyl jo cadplonil lalllas 5 ogdle
ShiSSKLS 0,0 pyaiw ploye o allSakidle gla ybs,
Bl 38 Sl o gl S g iy 09
oy (203 595ty Sl 68 95 (T Mo e
Olibiod ool Cusl ool o0laiw (g2 92 508 g s sl le yo
Lo 5 55 350 Alslan S plyie 1) (Slayscn yo5 5 oslinud
58S oo Sl I, SKAS 050 oy 43 M ol jlews
yo)loz alas gly suat5 OIS > loadoslainl Gl yo3 e
oolital Wllsoall LabsS ol e (sl oudS A > 5 5
Sliisg a5 sl ) s Foloul Slalllas 45 dzrgs b .ol 00
2 (e Sl yad g (535 o Sl Slis pod B gy (Sl
eslanslo 5 anedls 1055 59 U (o3l XSS 0yt )0 (500
a3 iy 5 193 S i e 3002l 31
el (15 9,0 3902 2 gy (STagl Sliz o3 9 (535 0 LS
ol (Sl SKES 050 p yoicns 4y Mo )15 59

W g, 9 8lge

Jbo 8+ VL Jlad (U5 o 5l o250 aslllae cnl 5o
Cudle 4y azgi b pdle b 50 ol plad 4l 5,0 4y e

Uy yod 9 45 (635 y0 S gl iy pad 131 0 Ked g SIS

$58



http://jams.arakmu.ac.ir/index.php?slc_lang=fa&sid=1

O o los YF 0590 NFee (0 g 43T

ﬁb‘é&ﬁf#o&mw

leg’ 9 Cwwd 00)51 yla (d) ‘pisa @:‘; ©) .)Lél.la CA.:.&.@, 009 J,; (b) ‘|‘°‘> 69.#‘) l: )LéUo CA:\.\AS 3 J.‘>L> LY ‘QS& uz..:.f(a) LS:'«’"B Ql.».g')o:; 3 )-l’.nd.‘f
by Camdy 5 (55 b () (SDL) 058 45, 035 i @) g 5 Cowd Jloz Comidg 4 illse

~B5,5 50155 Ggail 5l daodls (anl mig8 (y 0 tr
slagygasl 5 laosls Jloigarzos jslate 4y g Bgiyrend
S i (o2 8l e 5 Ay S (55 g iy 5 5 ]
b ooliiul fagly sla e (29 lee 5 (29,5 09y
Olyee 9010 (5 loline s jo hdgh ol jo eesls Julos
4S9 ol B S5 0 /e D (golua by 5 i SzsS ST
o ploel YY aea SPSS 30 5 dnsgs (5 ] ool

Wil

FRIVWIP L JVES SN < FONLIVRY XN KA g WO Jp P L

l.ng03;5 ailas S99 szbli.no CJBLK‘Q 05;3.) 30 ..\55 e

M555 5 srarb 22395 Sl anlllans g0 (5l yuiitn § (K0 ;55085
Y o3lels Jgaz) (P> 0) wiogs

2795 & 09l bl Jeloisay 325 3l aelamsay mbs
ot ploel | s 09,5 90 y2 40 ol )lis dalllas glaog,S
odnlice 050 lime 40 (5 lobine galS loys Sl pod alin
a6 lel Julotiga ;o5 uls (Y ojleds Jguz) 0l
Slrog,S 10 90 d9ar iy (Ol (HLES (295 s Auylie
3 li5 3929 (5 lolins glas callie axan Cutid Ly iy p03
(P=+/+#F 1=1/aYD)

Molire yogdle 3uiod Sladtdly Cosrl (o) 2 9 (2l 0

7 ohiz a3 A Sy il 8 s e Siee gl 0
sl 0,95 32 golS Cepatl ) 5 Sl ool (slog S (s,
ooliwl 5,90 09,5 95y S o3kl dls (gly d el
WS ot Juole> 5l sl e ol (3].8,05 o0 )8

7. Effect Siz

ALdS Cel YE o1y 095 00 ljae cdas cpl (59, joupe
Sz ccaas 830 oniao il dw T S vae [YV] awo lis
WS o ol |y il 0 )0 00 b it S0 g Jawgie 80 (b B
M lhlows @l a3 YALYY rn ulido ol 31 oLL
LYAT caslonds (5158 o3l SSSCST 050 oy 4
duw AIAD HB (AAD Cudd Dide 41 09,5 50 4B 40 Sl yed
09,5 59y 100 plowil 4830 £+ 15 FO 0g0> ad> 12 g ad>
ISSgy azBo YO JIVe 00,5 5 (sly 4ido 003l oo
W) Hlai p0 ()5 Sy glp o BB Ve J B g (i pel
O ojleds pgad) Jold (635 0 S (nped JSSgp b o
s iz Sl 3 (58,8 5 sl Sl £ S S
Mz Sl o (5285 18 o(4)5) oS8 Shlas (Sl 5 L
Orred SS9 Al sl g Cows (RS 4 5 |y 5 Conss
Sl yad g (e pogape g (i Sy ped Jald egily Cugds
09,5 95 OlS ) dod .Cul 009y lgSul alo 5l il (Siyals
g 4328 (51,55 00 by g (glaslios Cow dw) pgo 9 Jol dian jo
iy 450 (5 ool U 5 leliosily a4 oo 5
i 42 5 (S5 Sy b 5 GMliCun Cuw aw) 0t
2l plol (LSS YO L g (sl YO Caw an) i 9
3ok 9 bl (gl S8 Sy (5 1 Sl el plandl (sl 0,3
Unalydlad osls uﬁ)}ni Sy ol Ld oS > gl e
2 (e 88 g e sl 4 dzgi b (05 8 (208
[Y3] i e 5 JyS 15 i 35 st 5 ol
ol 0as plowsl 3 JolS" oo llas g J 538 Coos iy g

5. Crunch
6. Plank

PoTSE 3,3 @ ki 519313 it gl Slig o 9 45 (535 yo S gl iy g 31 1Ko 9 S



http://jams.arakmu.ac.ir/index.php?slc_lang=fa&sid=1

=S Sy pols olTis Ao

O o ylos YF 0590 NFee 60 9,31

Geins glrog 5 0 pfanses b asldcuresr Slasin N Jgua

sl B it 85l .
P T 3 )
(S35 31 Sl o ol gl ol o5
-IADY —/Ma- VOUYALE/VS \OVBFEY/SEY (sia s5s) 33
<IYEA RIS OVIPEEY/F00 DFIYAEY/00% (J) o
-[F¥a -vay VAYSENYS VE/P\ENAS (p55545) 039

eSS

1l Jolge 5l IS diws g0 Jolae SSLS apboyud IS >
Sil381 VB s (pitidy il ¢ SuilSogas g  Seogilil (I
Cudpd () o 5 polly 955 <y oidag T Qg
e alae ans wiile ( Mlac Jolad pas g cars (@ (S
psSLisy oS o 5 (g s el 9 o L5
e o Y5 alaz 1 IV] 51850 5 ol Jlessinel
S 15 53 B ) 3 (gt 6l [ (20
gy ke ot s S yn s S il 45
Al ool 51 (6 Kt 9 Sy 9 305 il 4l 00,0 S
L s (655 po Sl o985 Ol 103 [YY] a0 g0 ]38 Slimes
S pladl 15 05 2 d500 Sy 45 (59 2 995 (IS B
4 45 (535 0 OLS ol 0 oy Juae (25 0900
N5 505 dcgozme prsro Ly L (o oy HUlgy lgie
plowl Gllaze (S 8 2 S5 50 Sgute -9d o0 o3 )y 9
7 iy pglsSlis, (S als ol Lo 4y 5 el e
05555 5 4 bl 5 355 0n JlreSaall il o b S5
S 30 g amd oo Rl ) oy 2 has LSS
Lglbodﬁl:’-ﬁ 5 od.;.zs)jé Hlac S axs IV¥f] 39 g0
g o Joud o gzl 48 Gl b je0 cely cll> oy
S ©y98 bl 53058 g0 il (egSly Aal3l 4 omie Ly
2 (B (iS5 ol Suop s S sla i
Culed )0 90,0 sl g g asdly 2ul58l SSS” o )15 4l
b ) SKed g (S 93 [V e VO] 09 g0 8 Sloe tals
b (GhSSKaS 0y pyoin SVlie (Sljjo s sln 690
YoVAY AR o Sl oY oy 48, oy (gl el )y (glgione
ol (Lol 3l (glani old LS gusy 1 el ol il ploxil
podies s Do o3l 50 ol Sluad gl Jobo as s Jro (28,
bl c>ge a5 Cl plae gole o8l L I, SSCST 050

[YF] 09 g0 0y0 2l58l g gl SSLS uaie (59,0

PSS 3,5 ki y1 o (Si2 985

AL Gl 09,5 93 IS Jleme Bl 51 05,5 9 (eSSl
O gl 937 9 08 (Byze (RS g L el (sl
550,51 o3l ey o e 4y 3l o3l slo_asls
Al STAG /0 cr eolsy hows Sl o3 3l asl /A 5
G 3 V] el o5 il o3l Sy /Y 51 208 g dnusgie
e a5 0l dwle 930 i gl 3l oslal polie ¢ ol
Sl *IV ke 5 oily SDlde (2985 Sl o5 09,5 (slp VA
A Sk w55 o0 a5 08 (3135 455 (635 0 LS iy yaS 095
(Y 0)lod y2gua) 09 (Al g3l Do (2985 Ol poS i

(W)

Ol yod 0,90 S (oSl duylie dddllas oyl 5l Bua

Syt 2 95 (ST g Oliz o3 b Al (635 0 S e Jingils
92 5 SKLS 3 )0 0yt 4 Mis wellis HI8885 59 65 0,0
09,5 83 ;0 (Sloydyyed alan it Jf Ly ol lid il
9l Ole (sl Sliy jod g (35 o Sl (gl iy oS
Az g B 05,5 90 0,0 Gl e 40 (g eSeuti> DS
Jo A (655 o 4l e Ll s ool @l a3 )
o (ol 4 4 1y i 5 g slaphl (s ol
[YV] 020 g0 S 1) gl 32 005 (Sl s (og)lg Al &y a5
Silipe o,8les y gl ;3 eadolanl )b g gy yuats (il
35 S a4y ¢ Glizw glaplal g (K cais alizes glo jiony
sLbfLﬁl » }5.4 é)ﬂ.c.ﬁ l.g 56)'5)4 QL’j s[YlY] é)‘gksn ﬂjb
¥V 09 o0 (haie sl )l AalS g g, olgs Salidl g

045 530 (o934 (i SSAS 88 pyies Shglenedeily

(SIS 3y ol po (LEBp8 4d)d (n Fpte e
] a3l s O ol SSLS o (g sl
ab sals lake Bypad Ghluyd of (g 0 9 Jake
Sl 55 ol 5l el e 085 ke Bgyé 97
353 gloodi S By pad (338, (S L ooy o0 4 (Sl
bl (ol S (o0 S 25 |y By i 5 il 10 39290

Uy yod 9 45 (635 y0 S gl iy pad 131 0 Ked g SIS

$5A



http://jams.arakmu.ac.ir/index.php?slc_lang=fa&sid=1

O o los YF 0590 NFee (0 g 43T

%!L;aﬁf#a&w:dm

OV o=olass) (oo 503 (sl alsloe 3lamy g JuB 09,5 50 10 8,0 asld juiie gulis .V Jous

. : PUEITR JU 51 RV Y 553 yakin
ugo)idug ur)iu‘ci °’;
3S yo ol Ol yod
./...t SIY-¥ YIVEE /005 YINVEYN/ <Y~ 6;)‘ ’ " e b’;
(U3l o225 25.5)
515 oo 0 s yod
ees” Y/00A A= ¥A0FEY/)) - o
(P9® 5225 09.5)

eSS

HSon 5 557058 5 3 L S 0l o
pollae (o) )Son 9 (Sl ¢ S0 § Scdgs oS0 9 22U
Cmgunad (S0 g Vg0 (S0 5 (sl 9 50
OLSen 5 (SIS (s ()0 g 5l 3o o5 > o
R 4y (), 858895, 31 (6l - Cann guanad Sl 3o
Alodgs aiae (I, SKAS 0,0 395 y0 gl iS5l DA
5 i g oS g, ol 1 L0 VAT NG YYC FA-FY]
lae 3 Shee Mol 5 J) jojloz SBlae Cogll Cua
LFYT ol 0 (32905 (o2l o 2 e oo 500 s
L a5 amope i (lly 5 Shogh ooy n S5 Jl> 50
by JyS 5 gil; oaniSil hlae (A& (092 (rdg) S99
S9sd b 5 SKLS 1 ndge ST o) o Shas o S8
Rle (3 53) Gy loz SMlae 508 (alil 5 0 Slae
S,8os Sgue 9 9,0 (RS & e o)lgen (2 (e 9
gl e Y3 5l (S0 g 35800 e 310 50 Loy
9 ro ez Olae (59) 35 o3 SIS s ity Slidiod (09
6&0&5[5-)%- 9 Lm)}’lﬂ.»‘ asle yb <lae )fg‘o u.’l.‘)).f sasals

ol (532 705 SS9 0 0

4.5 4
35 4

2.5 4

(em) 550 (oSl

1.5 -

0.5 4

[+ mhass yo lo gme BN KLy *

woSall g 09d Jloyipd Sl el wlgioe 9y
4z b calply igd 0,0 el willgs g0 Jloyiped S5 >
O ad g sl BLI | 10 0,5 &8 > g ymeals b oys aSol 4
25 & dw (pl g aad oS 1) S5 o 5 oy o Wil e
ol 5 ladole wilun Lasye mo 4 &b laz
b oy 5l SGle cle b g oS5 > slagSl g
Jolese ) L:a‘sioyoﬂ Sgue ;500 Judo [YV] a9l ol
0B B L platelle 15 00,8 gy p (SFlare>ss S
@15 5 Soute g Gl 355 slalugiupa LS 5o
19y 5 )18y St Gl 9w Sy o5 planil 45 4
Orizred Sgdce 3y0 (RIS g jlen 3 )Slee (alEl o
SE e 8 e (B B cage (Jloydin e
ol lacdlad (B plodl 5l Slewy i &5 09
338 (5 laie aS by soy0 Slejo by Jolas jo jloy g S0 o0
GBS S e 9 998 Blod canilo by (0 o3 plSi o
I¥YT 0900 6)l0 0 2al3l 5 SBU 9 9050 & S lous
salie pol> g Sskidn (puyn b b 2 8
Ol Ol yes asyl Blod 5l aogss ol does a5 04 o0
Oy 9y0 S czge olly (gl Sluyed g 45 (535 5
S g5 Liedgd oo ) SKAS 8,0 p jdin 4y i aialles

* W (sl Gl

Oosesl os

S el iy 5t 0y £

S5 2l 505 K

Grred 3 dm g JuB 09,5 98 58 9)8 Syl dslin ¥ y2guad

SEAE 3,3 i 313 g0 Sl yod 9 45 (538 y0 S Corghd gy 53l o Sh g SIS



http://jams.arakmu.ac.ir/index.php?slc_lang=fa&sid=1

ST Sy pode oL Ao

O 3929 pSlo gl ogas )3 (28l

o554t 9 (Hlwgd caslul dlosas (5, K0n 3l alwy oy
o5 g ST hagly cpl p3 eaiSES S ol (oales
pled g0

PSS 3,5 ki y1 o (Si2 985

O o ylos YF 0590 NFee 60 9,31

(S5 4o

Sl yod 9 93l (a9l Sl po3 ¢ polo Bl gl s a5 b
3y p yies 4y Mie aiollis (4158 )0 s dxulys a5 (635 po LS
JSSan 95 2 3 lgiee cnlnli il S 36 SSeS
azgi b glayhagsy plus gwypblelo S salazl ol 8 oyl (ol s
33 Sgute 2 9l (sl Sl po3 plondl A5 S (409 WL 4
a5 il g0 )0 (S SKLS 30 p o 4 Mie wiallis )b
9 s 2igel (sloaslip il gz 232 b il gl iy e
bl () SKAS 5,0 p s 45 Dlie o) 3l i lgs

adllae 4y g5 oo pol> hBgh slaCusgaze alax>
oley ) slacudlad J S poe o i S o b oges]
O)L{::‘ pS Agal > 9 Lb@é}.n)i 4%5\.'3 st‘jX..a‘ sLsa‘g)Lso.b:)
[y Jol> ol oS cal ) ieusgama j1 K0 (K 0,8
o5 ecamils gily Blybl cMae couals 5l il Byo lgi s
Slgtins oyl plinalodgs 3T oot Sl yo3 43 5 MLae Ko
bl Jies g haw cDlae oled ST lalllas 39 0
ey (sloys yo allSabidloes slo g, glgl ol o 4y 1, 5l
o 8 ool 5,90 Jlgie olo iz jo I, SKiS 050
Cugdl 9 535 y0 DS (S oS slooygd 53 3y0 dguge Il
2O duy o Sidedils g ieolisS” 4o gily wdlac

M Slhae

4 IRBASUREC.1398.032 sl o5 b anllae 9
Olaed Lo Jegy olSails yimgly 1 S diaS gl
J.cl 4.14? )‘ ysjg‘ 3° é)l" Jyo‘ LS‘LQS 9 Cnnl 0w
9 u;‘..bs}; al.’l.; )" &L»)&)Ua‘ 9 d.olJCAiLa) Ca.‘ilg')é 9 k):"mjj"v
LI PRV G:A..’.l‘) o):.é

(o led [y o)l (ol S b lly 5lad S 5 Ghagly ol
olSadls 8y pole 0aSils ¢ oByy (wlid ol 0g)F
el o))yl ST, ST

ings o, ICMIE) &dbo oyl Lol s e algin

Uy yod 9 45 (635 y0 S gl iy pad 131 0 Ked g SIS



http://jams.arakmu.ac.ir/index.php?slc_lang=fa&sid=1
https://basu.ac.ir/
http://araku.ac.ir/
http://araku.ac.ir/
http://araku.ac.ir/

%.YF 0)90 NFer g0 g ).ST

References

[1] Samadi H, Rajabi R, Minonejad H, Shahi Y, Samadi Boroujeni F.
[Comparison of pain, disability and psychological effects of chronic
low back pain in women before and after a period of stabilization
exercise (Persian)]. Olympic. 2010; 18(2):125-34. https://www.sid.ir/
en/journal/ViewPaper.aspx?id=169608

[2] Yagci N, Cavlak U, Aslan U, Akdag B. Relationship between balance
performance and musculoskeletal pain in lower body comparison
healthy middle aged and older adults. Arch Gerontol Geriatr. 2007;
45(1):109-19. [DOI:10.1016/j.archger.2006.09.005] [PMID]

[3] Agahi N, Parker MG. Leisure activities and mortal-
ity: Does gender matter? J Aging Health. 2008; 20(7):855-71.
[DOI:10.1177/0898264308324631] [PMID]

[4] Fouladi R, Nasseri N, Rajabi R, Geranmayeh M. [Joint position sense
of the knee in healthy female athletes across the menstrual cycle (Per-
sian)]. Sci J Semnan Univ Med Sci. 2010; 12(1):31-9. http://koomesh-
journal.semums.ac.ir/browse.php?a_id=957&sid=1&slc_lang=en

[5] Sartipzadeh M, Moazami M, Mohammadi MR. [The effect of core
stabilization training on elderly balance and knee pain with knee
osteoarthritis (Persian)]. J Paramed Sci Rehabil. 2016; 5(3):7-17.
[DOI:10.22038/JPSR.2016.7342]

[6] Wood L, Muller S, Peat G. The epidemiology of patellofemoral
disorders in adulthood: A review of routine general practice mor-
bidity recording. Prim Health Care Res Dev. 2011; 12(2):157-64.
[DOI:10.1017/51463423610000460] [PMID]

[7] Fagan V, Delahunt E. Patellofemoral pain syndrome: A review
on the associated neuromuscular deficits and current treatment
options. Br J Sports Med. 2008; 42(10):789-95. [DOI:10.1136/
bjsm.2008.046623] [PMID]

[8] Boling M, Padua D, Marshall S, Guskiewicz K, Pyne S, Beutler A.
Gender differences in the incidence and prevalence of patellofem-
oral pain syndrome. Scand J Med Sci Sports. 2010; 20(5):725-30.
[DOI:10.1111/}.1600-0838.2009.00996.x] [PMID] [PMCID]

[9] Bily W, Trimmel L, Modlin M, Kaider A, Kern H. Training program and
additional electric muscle stimulation for patellofemoral pain syn-
drome: A pilot study. Arch Phys Med Rehabil. 2008; 89(7):1230-6.
[DOI:10.1016/j.apmr.2007.10.048] [PMID]

[10] Nejati P, Forogh B, Moeineddin R, Baradaran HR, Nejati M. Patel-
lofemoral pain syndrome in Iranian female athletes. Acta Medica
Iranica. 2011; 49(3):169-72. [PMID]

[11] Aghakeshizadeh F, Letafatkar A, Thomas AC. Internal and external
focus show similar effect on the gait kinematics in patients with pa-
tellofemoral pain: A randomised controlled trial. Gait Posture. 2021;
84:155-61. [DOI:10.1016/j.gaitpost.2020.11.030] [PMID]

[12] Sawatsky A, Bourne D, Horisberger M, lJinha A, Herzog W.
Changes in patellofemoral joint contact pressure caused by vastus
medialis muscle weakness. Clin Biomech. 2011; 27(6):595-601.
[DOI:10.1016/j.clinbiomech.2011.12.011] [PMID]

[13] Nakagawa TH, Moriya ET, Maciel CD, Serrao AF. Frontal plane bio-
mechanics in males and females with and without patellofemoral
pain. Med Sci Sports Exerc. 2012; 44(9):1747-55. [DOI:10.1249/
MSS.0b013e318256903a] [PMID]

[14] Petersen W, Ellermann A, Gosele-Koppenburg A, Best R, Remb-
itzki Volker I, Briiggemann GP, et al. Patellofemoral pain syndrome.
Knee Surg Sports Traumatol Arthrosc. 2014; 22(10):2264-74.
[DOI:10.1007/s00167-013-2759-6] [PMID] [PMCID]

%!L;aﬁf#a&w:dm

[15] Rathleff MS, Rathleff CR, Simonsen O. [Treatment of patients
with patellofemoral pain syndrome (Danish)]. Ugeskr Laeger. 2014;
176(6):vV09120521. [PMID]

[16] Ivkovic A, Franic M, Bojanic I, Pecina M. Overuse injuries in fe-
male athletes. Croat Med J. 2007; 48(6):767-78. [DOI:10.3325/
¢m;.2007.6.767] [PMID] [PMCID]

[17] Fukuda TY, Rossetto FM, Magalh&es E, Bryk FF, Garcia Lucareli PR, de
Almeida Carvalho N. Short-term effects of hip abductors and lateral
rotators strengthening in females with patellofemoral pain syndrome
a randomized controlled clinical trial. ] Orthopaed Sports Phys Therap.
2010; 40(11):736-42. [DOI:10.2519/jospt.2010.3246] [PMID]

[18] Earl JE, Hoch AZ. A proximal strengthening program im-
proves painfunction and biomechanics in women with patel-
lofemoral pain syndrome. Am J Sports Med. 2011; 39(1):154-63.
[DOI:10.1177/0363546510379967] [PMID]

[19] Karami Keshmarzi SH, Gheitasi M, Miri H. [The effects of six
weeks of Core stabilization exercise on pain, Functional disability
and Isometric strength of the trunk and lower extremities Muscle
in women with patellofemoral pain syndrome (Persian)]. Sci J Nurs
Midwifery. 2018; 27(1):8-16. https://journals.sbmu.ac.ir/en-jnm/
article/view/17865

[20] Falah A, Khayambashi K, Rahnama N, Ghoddousi N. [Effects of
hip abductor and external rotators strengthening and quadriceps
strengthening infemales with patellofemoral pain syndrome acom-
parative study (Persian)]. J Res Rehabil Scie. 2012; 8(2):354-62. htt-
ps://www.magiran.com/paper/1003041

[21] Boling MC, Padua DA. Alexander Creighton R. ConcentricandEccen-
tric Torque of the Hip Musculature in Individualswithand WithoutPa-
tellofemoral Pain. J Athl Train. 2009; 44(1):7-13. [DOI:10.4085/1062-
6050-44.1.7] [PMID] [PMCID]

[22] Boling MC, Bolgla LA, Mattacola CG, Uhl TL, Hosey RG. Outcomes
of a weight-bearing rehabilitation program for patients diagnosed
with patellofemoral pain syndrome. Arch Phys Med Rehabil. 2006;
87(11):1428-35. [DOI:10.1016/j.apmr.2006.07.264] [PMID]

[23] Rostamizalani F, Rahnama N, Mahdavinejad R, Karimi M T, Falah
A. [The effect of strengthing core stability and quadriceps muscle
strengthening trainings on pain and function in patients with patel-
lofemoral pain syndrome (Persian)]. Sci J llam Univ Med Sci. 2016;
25(5):79-90. [DOI:10.29252/sjimu.25.5.79]

[24] Faul F, Erdfelder E, Lang A-G, Buchner A. G* Power 3: A flexible
statistical power analysis program for the social, behavioral, and
biomedical sciences. Behav Res Methods. 2007; 39(2):175-91.
[DOI:10.3758/BF03193146] [PMID]

[25] Tyler TF, Nicholas SJ, Mullaney MJ, Mchugh MP. The role of hip muscle
function in the treatment of patellofemoral pain syndrome. AmJ Sports
Med. 2006; 34(4):630-6. [DOI:10.1177/0363546505281808] [PMID]

[26] Davis IS, Powers C. Patellofemoral pain syndrome: Proximal, distal,
and local factors international research retreat, Baltimore, Mary-
land. J Orthop Sports Phys Ther. 2009; 40(3):A1-16. [DOI:10.2519/
jospt.2010.0302] [PMID]

[27] Piva SR, Fitzgerald GK, Wisniewski S, Delitto A. Predictors of pain
and function outcome after rehabilitation in patients with patel-
lofemoral pain syndrome. J Rehabil Med. 2009; 41(8):604-12.
[DOI:10.2340/16501977-0372] [PMID]

[28] Bennell K, Bartam S, Crossley K, Green S. Outcome measures in
patellofemoral pain syndrome: Test retest reliability and inter-
relationships. Phys Ther Sport. 2000; 1(2):32-41. [DOI:10.1054/
ptsp.2000.0009]

Golpayegani M, et al. Effect of Central Core Stabilization Exercises and Knee Strengthening Exercises on Patellar Pain Syndrome. JAMS. 2021; 24(5):662-673



http://jams.arakmu.ac.ir/index.php?slc_lang=fa&sid=1
https://www.sid.ir/en/journal/ViewPaper.aspx?id=169608
https://www.sid.ir/en/journal/ViewPaper.aspx?id=169608
https://doi.org/10.1016/j.archger.2006.09.005
https://www.ncbi.nlm.nih.gov/pubmed/17118472
https://doi.org/10.1177/0898264308324631
https://www.ncbi.nlm.nih.gov/pubmed/18815413
http://koomeshjournal.semums.ac.ir/browse.php?a_id=957&sid=1&slc_lang=en
http://koomeshjournal.semums.ac.ir/browse.php?a_id=957&sid=1&slc_lang=en
https://dx.doi.org/10.22038/jpsr.2016.7342
https://doi.org/10.1017/S1463423610000460
https://www.ncbi.nlm.nih.gov/pubmed/21457600
https://doi.org/10.1136/bjsm.2008.046623
https://doi.org/10.1136/bjsm.2008.046623
https://www.ncbi.nlm.nih.gov/pubmed/18424487
https://doi.org/10.1111/j.1600-0838.2009.00996.x
https://www.ncbi.nlm.nih.gov/pubmed/19765240
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2895959
https://doi.org/10.1016/j.apmr.2007.10.048
https://www.ncbi.nlm.nih.gov/pubmed/18586125
https://pubmed.ncbi.nlm.nih.gov/21681705/
https://doi.org/10.1016/j.gaitpost.2020.11.030
https://www.ncbi.nlm.nih.gov/pubmed/33340845
https://doi.org/10.1016/j.clinbiomech.2011.12.011
https://www.ncbi.nlm.nih.gov/pubmed/22226076
https://doi.org/10.1249/MSS.0b013e318256903a
https://doi.org/10.1249/MSS.0b013e318256903a
https://www.ncbi.nlm.nih.gov/pubmed/22460471
https://doi.org/10.1007/s00167-013-2759-6
https://www.ncbi.nlm.nih.gov/pubmed/24221245
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4169618
https://pubmed.ncbi.nlm.nih.gov/25096213/
https://doi.org/10.3325/cmj.2007.6.767
https://doi.org/10.3325/cmj.2007.6.767
https://www.ncbi.nlm.nih.gov/pubmed/18074410
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2213798
https://doi.org/10.2519/jospt.2010.3246
https://www.ncbi.nlm.nih.gov/pubmed/21041965
https://doi.org/10.1177/0363546510379967
https://www.ncbi.nlm.nih.gov/pubmed/20929936
https://journals.sbmu.ac.ir/en-jnm/article/view/17865
https://journals.sbmu.ac.ir/en-jnm/article/view/17865
https://www.magiran.com/paper/1003041
https://www.magiran.com/paper/1003041
https://doi.org/10.4085/1062-6050-44.1.7
https://doi.org/10.4085/1062-6050-44.1.7
https://www.ncbi.nlm.nih.gov/pubmed/19180213
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2629043
https://doi.org/10.1016/j.apmr.2006.07.264
https://www.ncbi.nlm.nih.gov/pubmed/17084115
https://doi.org/10.29252/sjimu.25.5.79
https://doi.org/10.3758/BF03193146
https://www.ncbi.nlm.nih.gov/pubmed/17695343
https://doi.org/10.1177/0363546505281808
https://www.ncbi.nlm.nih.gov/pubmed/16365375
https://doi.org/10.2519/jospt.2010.0302
https://doi.org/10.2519/jospt.2010.0302
https://www.ncbi.nlm.nih.gov/pubmed/20195028
https://doi.org/10.2340/16501977-0372
https://www.ncbi.nlm.nih.gov/pubmed/19565153
https://doi.org/10.1054/ptsp.2000.0009
https://doi.org/10.1054/ptsp.2000.0009

ournal of

\Q !L5 rak University of Viedical Sciences

[29] Mohamadpour Sh, Rajabi R, Shirzad E. [Effect Six weeks of
core stabilization training on trunk kinematics in female athletes
with a handicap neuromuscular control of trunk (Persian)]. Stud
Sports Med. 2013; 13:53-72. http://ensani.ir/file/download/arti-
cle/20131103074930-9760-89

[30] Colman AM. A dictionary of psychology. 3th ed. New York: Oxford
University Press; 2009. https://books.google.com/books/about/A_
Dictionary_of_Psychology.html?id=aPk_BAAAQBAJ

[31] Naseri N, Fakhari Z, Senobari M, Sadria G. [The relationship be-
tween core stability and lower extremity function in female athletes
(Persian)]. ) Modern Rehabil. 2013; 6(2):42-9. https://www.magiran.
com/paper/1063125

[32] Anbarian M, Esmailie H, Hosseininejad A, Rabie M, Binabaji H.
[Comparison of knee joint muscle’s activity in subjects with genu
varum and the controls during walking and running (Persian)]. J
Res Rehabil Sci. 2012; 8(2):298-300. https://www.magiran.com/
paper/1003046

[33] Halabchi F, Mazaheri R, Seifbarghi T. Patellofemoral pain syn-
drome and modifiable intrinsic risk factors how to assess and
address? Asian J Sports Med. 2013; 4(2):85-100. [DOI:10.5812/
asjsm.34488] [PMID] [PMCID]

[34] Robinson RL, Nee RJ. Analysis of hip strength in females seek-
ing physical therapy treatment for unilateral patellofemoral
pain syndrome. J Orthop Sports Phys Ther. 2007; 37(5):232-8.
[DOI:10.2519/jospt.2007.2439] [PMID]

[35] Khayambashi K, Mohammadkhani Z, Ghaznavi K, Lyle MA, Pow-
ers CM. The effects of isolated hip abductor and external rotator
muscle strengthening on pain, health status, and hip strength in
females with patellofemoral pain a randomized controlled trial. J
Orthopaed Sports Phys Therap. 2012; 42(1):22-9. [D0OI:10.2519/
jospt.2012.3704] [PMID]

[36] Nourbakhsh ST, Bahramian F, Arazpour M, Abutorabi A, Mirzaee
F, Zafarani Z, et al. Patellofemoral pain syndrome and its effect on
thewalking of affected subjects: Update review. J Osteoporos Phys
Act. 2018; 6(1):1000214. [DOI:10.4172/2329-9509.1000214]

[37] Hall CM, Brody LT. Therapeutic exercise: Moving toward func-
tion. Philadelphia: Lippincott Williams & Wilking; 2005. htt-
ps://books.google.com/books/about/Therapeutic_Exercise.
htmI?id=0Qh7sXWOILIC

[38] Yalfani A, Raeisi Z. [Comparison of lower extremity muscles
strength, Q angle, Knee varus and valgus in women with and with-
out patellofemoral pain syndrome (Persian)]. Manag Sport Mov
Sci. 2013; 2(4):127-37. https://www.sid.ir/en/journal/ViewPaper.
aspx?id=286974

[39] Mazloum V, Mahdavi Nezhad R. [Effects of Swedish massage tech-
niques and therapeutic exercise on patellofemoral pain syndrome
(Persian)]. J Res Rehabil Sci. 2013; 8(2):363-71. https://www.magi-
ran.com/paper/1003045

[40] Baluchi R, Giasi A, Naderi A. [A survey of selective movement
therapy effectiveness on dynamic postural control of patients
with patellofemoralpain syndrome (Persian)]. Sci J llam Uni Med
Sci. 2011; 19(1):17-23. https://www.sid.ir/en/Journal/ViewPa-
per.aspx?ID=254166

[41] Dolak KL, Silkman C, Mckeon JM, Hosey RG, Lattermann C, Uhl TL.
Hip strengthening prior to functional exercises reduces pain sooner
than quadriceps strengthening in females with patellofemoral pain
syndrome: A Randomized Clinical Trial. J Orthop Sports Phys Ther.
2011; 41(8):560-70. [DOI:10.2519/jospt.2011.3499] [PMID]

December 2021 & January 2022. Vol 24. Issue 5

[42] dos Anjos Rabelo ND, Costa LO, de Lima BM, Dos Reis AC, Bley AS,
Fukuda TY, et al. Adding motor control training to muscle strength-
ening did not substantially improve the effects on clinical or kine-
matic outcomes in women with patellofemoral pain: A randomised
controlled trial. Gait Posture. 2017; 58:280-6. [DOI:10.1016/j.gait-
post.2017.08.018] [PMID]

[43] Peters J, Tyson NL. Proximal exercises are effective intreatingpatel-

lofemoralpain syndrome: A systematic review. Int J Sports PhysTher.
2013; 8(5):689-700. [PMCID]

Golpayegani M, et al. Effect of Central Core Stabilization Exercises and Knee Strengthening Exercises on Patellar Pain Syndrome. JAMS. 2021; 24(5):662-673

672



http://jams.arakmu.ac.ir/index.php?slc_lang=en&sid=1
http://ensani.ir/file/download/article/20131103074930-9760-89
http://ensani.ir/file/download/article/20131103074930-9760-89
https://books.google.com/books/about/A_Dictionary_of_Psychology.html?id=aPk_BAAAQBAJ
https://books.google.com/books/about/A_Dictionary_of_Psychology.html?id=aPk_BAAAQBAJ
https://www.magiran.com/paper/1063125
https://www.magiran.com/paper/1063125
https://www.magiran.com/paper/1003046
https://www.magiran.com/paper/1003046
https://doi.org/10.5812/asjsm.34488
https://doi.org/10.5812/asjsm.34488
https://www.ncbi.nlm.nih.gov/pubmed/23802050
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3690728
https://doi.org/10.2519/jospt.2007.2439
https://www.ncbi.nlm.nih.gov/pubmed/17549951
https://doi.org/10.2519/jospt.2012.3704
https://doi.org/10.2519/jospt.2012.3704
https://www.ncbi.nlm.nih.gov/pubmed/22027216
https://doi.org/10.4172/2329-9509.1000214
https://books.google.com/books/about/Therapeutic_Exercise.html?id=OQh7sXW0lLIC
https://books.google.com/books/about/Therapeutic_Exercise.html?id=OQh7sXW0lLIC
https://books.google.com/books/about/Therapeutic_Exercise.html?id=OQh7sXW0lLIC
https://www.sid.ir/en/journal/ViewPaper.aspx?id=286974
https://www.sid.ir/en/journal/ViewPaper.aspx?id=286974
https://www.magiran.com/paper/1003045
https://www.magiran.com/paper/1003045
https://www.sid.ir/en/Journal/ViewPaper.aspx?ID=254166
https://www.sid.ir/en/Journal/ViewPaper.aspx?ID=254166
https://doi.org/10.2519/jospt.2011.3499
https://www.ncbi.nlm.nih.gov/pubmed/21654093
https://doi.org/10.1016/j.gaitpost.2017.08.018
https://doi.org/10.1016/j.gaitpost.2017.08.018
https://www.ncbi.nlm.nih.gov/pubmed/28841508
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc3811739/

This Page Intentionally Left Blank



	Letter to Editor
	Psychosocial Challenges of Cancer Patients During the Coronavirus 2019 Epidemic
	Letter to Editor
	Use of Nrf2 activators as a strategy to improve the side effects of Covid- 19
	Letter to the Editor
	The Potential of the Use of the Flavonoid Fisetin in the Treatment of Coronavirus by Inhibition of Angiotensin Converting Enzyme 2 (ACE-2)
	Research Paper
	The Effect of Six Weeks of Resistance Training with Active and Passive Rest with and without Blood Flow Restriction on C Reactive Protein, Lactate Dehydrogenase and Muscular Endurance of Young Men
	Research Paper
	The Effect of Strengthing Core Stabilization Training and the Knee Strengthening Training on Improving Pain in Older Women Athletes with Patellofemoral Pain Syndrome
	Research Paper
	Effectiveness of Attention Control Training on Attentional Bias Towards Death, Death Anxiety, and Sensitivity to Mortality Salience
	Research Paper
	Comparison of the Effectiveness of Virtual Reality-based Cognitive Rehabilitation With Classical Cognitive Rehabilitation on Improving Executive Function in Children with Attention Deficit-Hyperactivity Disorder
	Research Paper
	The Role of Circadian Rhythms (Morning-Evening) on Sleep Quality and Corona Anxiety
	Research Paper
	Evaluation of the Relationship Between Periapical Lesions and Tobacco Use by Panoramic Radiography in Bandar Abbas City in 1399

