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The purpose of this research was the effect of Pilates exercises on balance
and proprioception in female students. 98 female students voluntarily
participated in this study. Of these, 91 healthy students were placed in the
experimental group and 7 students with sports exemption were placed in the
control group. The position senses of ankle and knee joints was measured
using the active reconstruction test of the ankle and knee angles and static
balance was measured using the Sharpened Romberg test before and after 16
intervention sessions. The results of Wilcoxon test showed that in the
experimental group, static balance increased significantly in the post-test
compared to the pre-test. The position sense of dorsiflexion, plantarflexion of
ankle joint and knee flexion position sense in the experimental group
increased significantly in the post-test. Also, the results of the covariance test
showed that there is a significant difference between the two groups in the
post-test in the variables of static balance and position sense of dorsiflexion
and plantarflexion of ankle and position sense of knee flexion that according
to the adjusted average, the experimental group performed better than the
control group. The results showed that Pilates exercises are suitable for
improving ankle and knee proprioception and improving postural control in
teenagers and young adults.
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Extended Abstract:

Postural stability, the body's ability to maintain equilibrium and center of gravity over a
base of support, is a critical function dependent on complex interactions between the
central and peripheral nervous systems (1, 2). Proprioception, a key component of the
sensory system, plays a pivotal role in maintaining postural stability. It enables
individuals to perceive the position of their limbs and body in space, facilitating precise
and coordinated movements (3, 4). Reduced physical activity due to the COVID-19
pandemic and prolonged lockdowns can adversely affect proprioception and,
consequently, postural stability (5). This underscores the importance of regular exercise
for enhancing and preserving proprioception and postural control.

Pilates exercises, emphasizing core strength, flexibility, and body awareness, are
recognized as an effective method for improving proprioception and postural stability
(6). Previous studies have demonstrated that Pilates can enhance balance, reduce
pain, and improve functional performance in individuals with musculoskeletal conditions
(6, 7). However, the results of studies on the impact of Pilates on proprioception have
been inconsistent, necessitating further research (8).

The aim of this study was to investigate the effects of Pilates exercises on improving
balance and proprioception in 18-25-year-old university students who may have
experienced a decline in proprioception due to reduced physical activity during the
COVID-19 pandemic.

Materials and Methods:

Study Design and Participants:

This study is a semi-experimental research conducted to investigate the effects of
Pilates exercises on improving balance and proprioception in 18-25-year-old female
university students. This study was conducted in accordance with ethical principles and
after obtaining ethical approval number IR/SSRI.REC.2022.13123.1743 from the
Research Institute of Physical Education.

Sample: Initially, 98 female students who had chosen the Physical Education 1 course
were included in the study. After examining the inclusion and exclusion criteria, 91

healthy students were assigned to the experimental group, and 7 students with sports

https://jsmt.khu.ac.ir/
91


https://dor.isc.ac/dor/20.1001.1.22520708.1403.22.28.6.3
https://ndea10.khu.ac.ir/jsmt/article-1-603-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22520708.1403.22.28.6.3 ]

VLY YA b)lo.«.s (P99 0590 cd,slﬁé 9 ‘,35,5 uJo 20 OARg R

exemptions were assigned to the control group. The difference in the number of
samples in the two groups was due to the university's educational policies and the
inability to prevent healthy students from physical activity. To control for this difference,
covariance analysis was used.

Inclusion and Exclusion Criteria:

o Inclusion: Female students aged 18-25, physically and mentally healthy, with no
history of serious lower limb injuries, and not engaged in professional sports.

o Exclusion: Professional athletes, individuals with a history of neurological,
rheumatic, or metabolic diseases (9), and individuals who missed more than two
sessions during the study.

Testing Procedure:

o Proprioception: To assess ankle and knee proprioception, the active joint
position sense test was used. In this test, participants, with their eyes closed, tried to
move their joints to a specific angle determined by the researcher (10, 11).

o Balance: The Sharpened Romberg test was used to assess static balance. In
this test, participants stood with their eyes closed and one foot in front of the other, and
the time they could maintain balance was recorded (12).

Exercise Protocol:

o Experimental Group: Participants in the experimental group performed Pilates
exercises for 16 weeks, one session per week, focusing on core strengthening,
improving balance, and increasing body awareness. The exercises included various
movements using Pilates equipment.

o Control Group: Participants in the control group did not perform any specific
exercise program.

Statistical Analysis:

SPSS version 24 was used to analyze the data. Due to the non-normal distribution of
the data, the Wilcoxon test was used for within-group comparisons, and covariance
analysis was used for between-group comparisons. Before performing the covariance
analysis, data normalization and checking its assumptions were performed.
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Results:

Table 1 presents the general characteristics of the participants, divided by group. As
observed, there were no significant differences between the participants in the two
groups in terms of demographic variables.

After the intervention, static balance in the post-test significantly increased compared to
the pre-test in the experimental group (p < 0.001). Proprioception of dorsiflexion (p <
0.001), plantarflexion of the ankle (p < 0.05), and knee flexion (p < 0.001) also
significantly increased in the experimental group in the post-test compared to the pre-
test.

To eliminate the pre-existing differences between the experimental and control groups,
a covariance analysis was used to compare the post-test scores of the assessed
variables in the two groups. The results showed that there were significant differences
between the two groups in the post-test for the variables of static balance (f = 6.68, p <
0.05), proprioception of dorsiflexion (f = 6.10, p < 0.05), plantarflexion of the ankle (f =
21.33, p < 0.05), and knee flexion (f = 14.15, p < 0.05). Based on the adjusted means in
the post-test, the experimental group performed better than the control group.

Table 1: Demographic characteristics of subjects.

Variables Experm:‘ingtfl group Contr:l;;roup P-value
Age (years) 19.71+0.11 19.86+1.26 0.74
Weight (kg) 58.18+8.05 57.55+7.29 0.23
Height (cm) 161.60+4.74 163.71+5.93 0.26
Body Mass Index (kg/m?) 22.28+2.98 20.37+3.11 0.10

Multivariate analysis of variance (MANOVA) was conducted to examine group differences in age, height,
weight, and BMI.

The results indicated no significant differences between groups (p = 0.05).

Conclusion:

This study aimed to investigate the effects of Pilates exercises on static balance and
proprioception of the ankle and knee in university students. Results indicated that
Pilates significantly improved static balance and proprioception in the lower extremities.
These improvements are likely attributed to Pilates' emphasis on muscle strengthening,
body awareness, and neuromuscular coordination (13). The findings of this study align

with previous research demonstrating the benefits of Pilates for enhancing balance and
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proprioception. Potential mechanisms underlying these improvements include increased
muscle strength, stimulation of sensory receptors, and alterations in the central nervous
system (14).

Based on the study findings, Pilates is recommended as an effective intervention for
improving balance and proprioception in sedentary individuals, particularly university
students. However, limitations such as a small sample size in the control group and the
absence of a follow-up assessment should be considered in future studies.

Overall, this research confirms that Pilates can be an effective intervention for improving
balance and proprioception, contributing to enhanced functional performance and
quality of life.

Keywords: Exercises, Pilates-Based, Postural balance, Kinesthesis, Core Stability,
Position Sense

Research Highlight:

The results indicated that Pilates exercises are suitable for improving ankle and knee

proprioception, thereby enhancing postural control in adolescents and young adults.

https://jsmt.khu.ac.ir/
94


https://dor.isc.ac/dor/20.1001.1.22520708.1403.22.28.6.3
https://ndea10.khu.ac.ir/jsmt/article-1-603-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22520708.1403.22.28.6.3 ]

Research in Sport Medicine and Technology, Volume 22 - Issue 28 / 2024

400

(V) g e x5 oML Slaes e 53 ST mla 5o B S e L 53 O SULS Olye 4 amsy U
53 o551 b 5 B S e o8 alSin sl Sl Lls O A3l by s oSST e L JE S e S oS0
Sl slg 5 (35l algys amd gasy O3 .(V0 L)) Wl e el sasy Ol il bl K
(ol Dbl els sess Sl s S5 bl e sk 4 (V) el 55 0 5 s eae oSis
5 Sl Sedi S as e 1 el Osel gy 51 3 plad (6,5 Sl (T) Gl (65 e 5 (Siekas
S s el i Sans e Ol L e o O Gl 050 OV A S e s L a0
il o 058 5 bl s g otds plulid Oles O 53 4l jawss Oyl glaeds 1S ax S1.007) 5505 o o
O AS o J 28 s o ool 18 a0 1, &S > oS ol Sl glael&aus glols o a8

03 0 laion 5 Laplil 08 > b ambge So3 il izl 2S5 ol e il S (G s e
313 (S Gy 5 Sz hade slaski ;S 51 05T GadlKw 4 fade S Candy o (F) Sl Lib
L as o I3 | Jemde OS> 5 ke a3y Cunds Lasidd ol hade SO ek S .1V Y
(8) A8 Lo Uy 5 ) el Jsb 5o 1y Jemie L5 oS das o |, Ol ol 53

o= ol (ol (o Ilas s ledld 5 L Gl b s S Jeate s e 5585 K
OA) &S o ol 1) Gl IS (2l a5 5 Joolie 08 ¢ Joslio SIS Dlas poae J 5 has
Sl slapllil s Candy olal s DDl es g a0 () Cond 5L 5550 O (el S8 Gl (B s e
s e 23 a8 A& (F) 55l 6 b 5 Odss (el Al Wlhs, el js Dl 4 e Sl (S
C3> RalS Ol gl BB s )08 S 550 Bi Mlp e Joge 53 S 63508 aUls bl e S
3 e e L33 pde 53 A sl 05 a8 s e 0L 5l (V) WAL axdls s s Clae (giledlad 5 s
258 3 b s i el (Sae (63 S5 U1y Shae ins

W) oS 202 b TUPS) Juake Conds o 5 (S o) Jaie S5 o 53 8 es o 5l
5 sphie G eaie sUlss Wl sUls Olse 4 b B (e e slaadlge 51 SO) JPS (T
adlge 53,8 (V) 38 byl dd o b b SIS = Go b 5l Cand s Gudas (sla IS5 5 Sl sl L 1 0T 015 e
ol s o 28 (VY YY) iy o S5 w555 ,5 moly U8 5 Joled oo (gl s ol s o
gty (1)) 22,5 e alin ol ol L 021 (51581 5 b b Jols lagenly & Sl (S Sl
Wl (655,85 lacdld e 5o fesde anb b SO s 4 e Llg e des Lo L8l a5 Sl sl
b 53 el (Ko oS 55 (Bl Sl Glaconl Rl e e Sl (S Tl Sl (8) 552 el

1. kinesthesia
2. the joint position sense (JPS)

https://jsmt.khu.ac.ir/
95


https://dor.isc.ac/dor/20.1001.1.22520708.1403.22.28.6.3
https://ndea10.khu.ac.ir/jsmt/article-1-603-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22520708.1403.22.28.6.3 ]

VLY YA b)loa.s (P99 0590 ‘d”l;é 9 6;‘“35)5 uJo 20 OARg R

ol folie Szl 5 das o SleMbl 2alS o BLS| 4 (hass cpdior 53 das 55050555 slacles
(YO-YY) ol o oLl Slisws

o 3 Sales pde (Dlae Cins (hes G o) e DML 35S il Sldlas b 1
SoSaan Js 4 Kos s 31TV YT s JSlae ASul W oS o i Jolse 51 Lade Cnd ga
S s edd e &ilis, gole gl Sl (ol e 53 S w0 Ly 55 (COVID-19) s 5058 (olew
Cled mhans Ol Gl ) ge el 3 5 elanrl ol Lyl 10 s a5 Olyss 0l 5o e el 0 ol 5l el
o o L) Gl (Y4YA) ol SIS iy J3S 5 e e e oS Bl eSS -
ol Cmtl Sl T (555 1 e ed s b e 5 el 2S5 Jolis

DA eslinal sy 50 (Gh555 el 5 (A0S 5o VA was SlaS il ) eSO e s
il ol LTy oS Ll 053 G 55 ke 5,3 K b e o3l B o311 4 3Dy Dl o3 (1) 5,8 e
Sl Blse 5 sl il Kl 3y Sin S bwg sl <) Gl Jaddlpos b o5 4 Groes
ool 55 s sl 1 5 Shee B 558 ools Gl s 3131 L ale LSS5 6l s b (ol
bl g pdilanl 5 Dol (ndd Jol ae e a0l s a4 LDl Sl el LOFY ) e Kk
(Yoor) O 5 0L (P 353 o 48 S o O 5l SDlae— Sl glacaul 53 250015 5 o e sl
(has 0,5 Dol Kaler (S > wuls «udd spp sl o bsy Olge 4 W S,
55 oS s 5l Ollew Sloys astlie SDlida 53 358 0 deo g5 4S5 L 0 ol es o= 5 (S plybllan]
53 ol 5 el 38 ssp e Sl el Cude S 4 dasn 5 (VYY) 0L 5 Sl (V)
(V) dsled o )Ll G e pase S 0 D IS IS 58 OLSG 5L

3550 SV 55 S5 kS 5 b sla el (63,8 Il (6 SHIS s b s o 0y Sl el
IV D) des e s Slas Coliiad Jaall gl o ed Gy SO iy (-YE) Cl a S 15 )
toppoS 5 emhe s i 5 (FA) ols 1Y) gy ol S gm0 5 080 o8 (o8 5y illanil (FY
sl 5 (V8) ol 3 g 5 Saet als oY) Sl oS5 S

Ao 03 S5 Lo e e RIB 2 oy Slsel e b g eds S5l gy 0 S
Sl p 4 dS iagn 53 (YY) ShKen 5 LIS Ll ccad ol o )lal Olanadle Sloys p el 5 lacanl 2ol
S by Ol s sty Wl JLS5 063 L3 (Saber 5 des o p L Sl 5 Ny Sl el
aobp 155 sl 658 alpd Kos gpm 31 L(A) el 0350 SIS ST Sialen 5 e o 350 » 50y Sl e
O 5 olle (B0 F4) 5505 555 Slas 5 Slemar Codle 5 (ata 55 )L ) oS LSS L WDy (o 0
OLMae 53 03,5 255 SRalS 4 e a2ds (I Sode s a2n 3 3y (el andar G a5 s S 518 (YY)

Cosl 5 iy e ol 5S asl a8 Ws S 5Lebl 50 (YY) 0L 5 Bad (FA) A fpee 55 055 4

https://jsmt.khu.ac.ir/
96


https://dor.isc.ac/dor/20.1001.1.22520708.1403.22.28.6.3
https://ndea10.khu.ac.ir/jsmt/article-1-603-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22520708.1403.22.28.6.3 ]

Research in Sport Medicine and Technology, Volume 22 - Issue 28 / 2024

Wl opl b(80) a3l anals Slidle 55 byin st [Lals sl 1) Olus 5 o280l sl bl 5 g il
el Hlacadle b el glawisad b iy Sl ol oS LSS 5 st Ce ol sbias 0L la sl 2l
LI sl end Coodle O3 S 20S Camar 4 Oluebl L Ol oad 15 Sladllas OF slaasily copl by ool 0l
S s 4 ity Sl el Gl Sl a5 As Sl plul des e S 2 O Sl el a8
Shban ol 4 13 s 3550 Sl oW ol s e 5 el IS (S Sl el e

Sy e YO-IA Olsaelils 55 des e 5 dolad 5 Dl Ol as 30 ¢ g o

us“wu:@)
SRS CS s g > b0

b s ol Sl ediag s 5| IR/SSRLREC.2022.13123.1743 o )bt o GM1 08 gyl asllas ol
(8)) sl 25 dad £ 55 51 ol addllae ioman ol pll BV sl Cols

Ob gzeidls 31 8 QA s 8 Ol |y Dy Bios ) Ghoos e Al sl &S Slgmdils (Sl ke
S8 3wl ool 53 S alicalo) pb eSS Sl ey Slbsls ) so & Jle YO BAA o s sdoms 3 i
CNSCte 5l15) (B35 Sadlae sl amils LE V5 Gtlesl g8 s pdle gmtils 6 4) sl pl 1S s S
NS 3 &Sl s ) w3 S 515 IS 58 s (o s S i LSSl s il il (S
Ol il o b S panad O Slassy Lpd aie G Sllad 31 Il Ol goetils oS G L OISl Y 2555
S A slul la S5 4050 sliws 53 5L sl pl cpl plo 0 i 53 J xS 65 S Olsie w |y d5,s Cadlas slls
SVt S s Bl ol cpl s e man 35S el Sl opl cmlie (ol s, 51 6 Se e b A a
S S e 1 O3l b 1 oas S o aalie 3 oSl sl 1 ol SIS ey J 2S5 J RS 058 o
(23S oslizal ulsls 58 0505

andllas 350y Jose 3 Axdls 18 Jle YEIA sw e35doee 53 45 (g0 0L gaeils tasdllas 4 29,5 gla)loe
3 Lls 1y 5 dal oS Kud e

Ly Il Sas 5 S s e i 5l

;tomﬁwﬁ6mlxé\@;6,uﬁ)x>ﬁrju%tsw~uo&wscgjﬁ—wuwﬁ;| °
wps ) b eS el Sl el daly j\&@.a); 355 b b andllas ool 5l L3 ole VY .
g 05,50

g s 1 3 a5 a8 Wi e sl asdllae Sl S g 55 b S sasT iaalllas 1 g 5 glaslone

https://jsmt.khu.ac.ir/
97


https://dor.isc.ac/dor/20.1001.1.22520708.1403.22.28.6.3
https://ndea10.khu.ac.ir/jsmt/article-1-603-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22520708.1403.22.28.6.3 ]

VLY YA b)lo.ss (P99 0590 cd,glﬁé 9 ‘,35,5 UJG 20 OARg R

.J.jsﬁQJ@MH,U\JJJWLSJWUVSWS@QMB L

OV gt s e 53 I Sl Wl (ST bt amiloss (S5 005 5 Solew able a5 (ol 5 °
ddls 5 S gady amS e s dolas s IO il

g e o 553,50 5 558S A sl Al a5 Lud (g lal 4 ST S s o .

WT} L;_ & ‘_;<:"Z)54‘“':'; ‘u‘<:'é)-)b cu_fb))ﬁ-@ M?;Lw cj_a-\ ols 4w D u}-‘f-) a‘fo.h szjj);b” bj.é ;\ ®
Q) il (il oo S 855 1y Gt ol folie ot o g 55 5
.M\J%Q@ﬁ)bszj\&ﬁ| o

S5 o JSSg 59

rl s s sl B3 e asls Jlad 3Ll 0sa3T 51 Bl s L g Jrade Condy e 5SS g
S Ll s A Sl s b Gl Lol 5 0L b el asly S wnds Jho o) leSa gosasl 0sesl
L ssasl lapior (ol Gl o i eyl 4 53 slal S oS U Ol sk s gl
LLlss cal) 3 S Sl aials U Jled e j5b w1y Gasel 6505 5 b e SOsa3] o A i Aupir
) eol&T (e a5 80 S ASIE gl s azon Ve S s 5 az e Ve S Y, ¢l 5@‘* a4 A
SIS s> 6l s b (3La3l o sa3T s et slate asl3 B e 5 g (sl 45 A aal = 3 se
o ld (3lesl arls 5 B aly o DBl g sl el Jlgte 55k DL s il S 5 L e S DL
V) adan S ks 6l sl e Jolie Conds e Olse 4 (Gl slast) OF codle (55 a5 s 05y
s ) o8 eslinal meli S 5l K ssse bles bl (B oos 5 s Sles s gl (888X
Ol o el S350 e il ol LSl o8 Al B8 0 SOk sie 5 51 6l
(s Jeaze Vsd Ol Sl Jast 5 50 Ol sl Sl ot 5 ) ged Ol sl SH5  Sawr 5 ol Jlbl

{88 YV Y V)
Sl mhan (555 JHS Osk osa3] skie s & A eslial S ey dyls Oge3T ) bl sl b5l S
38 I e S5y ok o s 82IIS 5 s sl sl 3 el Il 1 5 sl el
lpea sy Sandy B w538 Jslas 03,55 e 5 13 U 35 a8 oy e |l e Olactir b o1
‘La(.,b; 03,5 5L e 4 5l lacws DI ke I plallas §Ps Do 03) s as S L s s b Ll
weotor b1 Oga3T cnl Dbl (o0 ) Ol 5 Vb (W e BB sme o b3 03,55 5 03,5018
3 ged 3l 1y iy ou el aslp and 035l Sode 4 Ol gamzils o8 OT LOVY) Wles S 5158 VN — /WY

A Ll O go 5] g s

https://jsmt.khu.ac.ir/
98


https://dor.isc.ac/dor/20.1001.1.22520708.1403.22.28.6.3
https://ndea10.khu.ac.ir/jsmt/article-1-603-fa.html

Research in Sport Medicine and Technology, Volume 22 - Issue 28 / 2024

o3V 095 51 48 05 JSSg 2
A Gl a8 N ¥ s E e 5 SR e Sl e e e M B0 2 e (e el 2

Al ddds Ay Dl 4 Sl (gt

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22520708.1403.22.28.6.3 ]

FUPEY asj'.;u L;‘J’JJ'J 092

v

ande SO lamaa s jy o el Sllds sl v

Jols 4 S Lol Gy adds A ‘o;;rﬁassg 0) 4ids Ar Ol Code 4 10y ped and 8 Ol e v

.M‘ﬁ‘%&ﬁ)ﬁ(ob;bﬂ@béc(iO)M‘wﬁﬁkﬁ\ﬂjick.w)jl:ﬁ&i@tﬁj»s

ilesT s S Sl s ) st

laal Oy el olads

bl o s pdiillanl (Ll (ol B | 5) 0B (il e et 5 Oolis] s b 4 b SIS Y- 4k
s osknl S s dolad Lo (g5 5a0l (Gl |5 ealinl DI s WSdE 5 cls b V5 ) b I s L ey

il s g plioilanl Bl el b |5 cmg 6l ) 5 Vo sh Sl s emy s o) O3kl oo | EY Al
S8 Oy G 5 Sl | s 08 Curl up oS > plgw 5 aeid eolsl Sl s S
ST VL 5 85 ol e 4 0 gn 5 02l

Jabs 5 g pdocillansl Oy S 50 <5 Rl | RO UP S > (ol gzl s ploiil @ S Slidar OS> | -0 il
odol g2t 5 osltenl Sl 53 LSS 0550 YU arnds Sl 3 € oS
Rl g bl Sl o by f 2 L LSS S5 S el

Jols 5 (g pdusllaail Oy 58 0 a8 A58l | ler (e 4 s 55 L8 S Okl ru@lq‘\—o olds o6~ A=V el
Slw bbb scwsa o bdsls by 5o

(s el 5 gl eSS Odae ol | 0ausl Wl LSS L li e plel 4 AV Slidr SIS - | Vel s
ol Rl | Il s b S S el S JIA s eslg) S s sl TG SO
S35 ks A 5 el

eplul Sales 5 JuS bis 5 03y ks Ld 058 iz b8 s oole (68 pladil )-8 Clidr S > | =)l

Lgles 5 ol oNie o s FIVIE RS P VP EP S LR VY

Jsls 5 6 pdyillanst 8 Jol aw y aST | 51 JelS SO cm g (oS o sk plandil 4 aidS Sl OIS~ | SIF ads

S ) ot | 93 IS ey 't

sl 5 g pdyillans! (b fool 4 aST VE I e 5l OS> elad S5 | V0 and>

1

https://jsmt.khu.ac.ir/
99



https://dor.isc.ac/dor/20.1001.1.22520708.1403.22.28.6.3
https://ndea10.khu.ac.ir/jsmt/article-1-603-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22520708.1403.22.28.6.3 ]

VLY YA D)Lo.o.:? ‘psbsw 5)9; ‘6)9‘45 9 (335)9 ;4.‘9 )b U""a’9)"

JS 095
.L'qu.s C,SJ& Qyjiwjdjﬁ)TﬂjbhbJubﬁ C.’,\.éLUJ L;;U.ch obj'.'vl.i Code JJI.'Sonf

O ai3s Av (05 S f; azds 0) aids v Qlyde 4 g ands SO glatas atis o 5ld Sl o Ji)'jﬂ 0593

https://jsmt.khu.ac.ir/
100


https://dor.isc.ac/dor/20.1001.1.22520708.1403.22.28.6.3
https://ndea10.khu.ac.ir/jsmt/article-1-603-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22520708.1403.22.28.6.3 ]

Research in Sport Medicine and Technology, Volume 22 - Issue 28 / 2024

SoboT Juknigas 2
Oga3l 3l eslizal U Lassls 235 03 b il s W) skl Sl 5 o Sle el Sl ples
5 05l e 03 hes e s ol glaane 3 sdslcisy el S ol s a s Al e S s
53 baes S aglie Jslien s Jl i baesls mis a5 (DS /00) s W Sl Ol
O3l 5 O3l 03 Sl e (sl o ealinal o pateinr uilsly Julod 05051 51 SIS s liasite
eSS a3l 3 e S e i S 5 (F Jgder) i eslined 0SSy 0503 31 (a5 S 0555 slis)
S5 Bt e 3 455 Tl esls ¢ IS 1B e sSins (o 3l eolizd b gl 4l (F Jpr) A elind
o (ot S BT plnil (5l (05,8 (2t 52 4) Lo iy iS5 0o S5 ok Kan
D b lols Ken 5 0w S5 ot Ken a3 (P 2 4/00) 5 W51 5VL sialisay b oS s
SPSSaa lsble 5 5l eslizul L bl lil=s plad s a3 S L3 53 0/00 Sleloe pled (5l (sobobine lave 55

W rl;g\

https://jsmt.khu.ac.ir/
101


https://dor.isc.ac/dor/20.1001.1.22520708.1403.22.28.6.3
https://ndea10.khu.ac.ir/jsmt/article-1-603-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22520708.1403.22.28.6.3 ]

‘i"ﬂ‘YA°)L°“3‘!°9'>9W°)5°‘d)5w9w3})9%~b)bdl§9‘}g

baisl

O J)‘;d‘ ocdalin oS )‘ﬁh Oleds .l ol 45‘)‘ Y J}J;- BE o); &.&3 “ thv.mj.a)i P Solaslin

.J)\JJ S99 LS)‘JL'AM quj &:_9‘45}.»: Lgl.éﬂa.:.a LBJJ‘ c)ﬁj) LSLQL;’J)"’)T

a);j:mmudby)T&:a‘;}ab Oladein Y d}.\:—

P value (N=7) S8 o5 5 (1=91) bl ey 8
' /VE ARV =R VA R ARVAAR: VAR
oYY ov/00 £ V/Y4 OAMNA £ A/vo
AN \Y/VY £ oo/4Y AR VAT ¥ 7073
AN AKVARZ= R VAR YY/YA £ Y/AA

.oj};ﬁ‘wduw)sfjﬁ&qw\w)ﬂwUg.ux;,_—U,JLU\}J-,:JU'IQ)A;T

LS edalie Lhojjf O )‘at\:u Q)UE ZpZ'/'o

(P<0.001) ol Jlsbms 21531 0051 im0 S O3l 53 Ll Jsles (iolosT 05,8 S5 cdstlite 5l dm
ej; BE) (p<0001) j"‘) u..'l.ﬁ.é 9 (p<005) L.g G« Jlﬂﬁ‘)t‘;m Lp<0001) &i‘ﬁéwjjs C_,..:.a..,p‘g o

Y Jsam) @b habis (a5l 0 ge 3T s 0 S 0051 5 Liale]

50505 o o 9353 OT S ks 5 15 280 5 bome ST, 10 cme 88U g5 53 (5Ll (gllast 5 b I3l & Lo gy o o5 Y Ut

(2550555 S ,i) 03037 g

P value ‘
+/04 VA/TY £\ Y/AY e YV/AV E\V/ss RS-
YA/OA £ 11/8) £VoT £ V100 O ga3l
AL VAL /AT /e VAY £ Y/Yo RIS
AR RVINY §/AVE Y/ 00 0503l
+/0 VYA E £ YL ey VWA £ YA RY7S (I
AAVZARE-R 7T V/EY £ Y/¥ 03031 s
"0 Va/88 & §/Y4 e VA/OA % /00 0503 o
YANE £ Y/EA VAR VAT 03031 s

.y‘b’)H@W}do—}d:bﬁéuwjzfjﬁdjjédwl d.u)fc,..@)u_’.«s&l.uq}a‘)’l

A sdalise Q}a‘)"w 9 u‘,ﬁ)’lﬁ O )‘)L’.:.a Q)w ZpS'/'o

https://jsmt.khu.ac.ir/
102


https://dor.isc.ac/dor/20.1001.1.22520708.1403.22.28.6.3
https://ndea10.khu.ac.ir/jsmt/article-1-603-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22520708.1403.22.28.6.3 ]

Research in Sport Medicine and Technology, Volume 22 - Issue 28 / 2024

Slaize Oga3l oy amslie gl Osa3T St Al e 03 U8 05 8 5 SRl 058 53 Sl Bl sl
gl Jslas (sl jiie 53 48 313 LS s L(F Jsdr) A3 el ilylysS o 51 a5 8 55 5 eds sl
F21.33,) L o oisolsst 5 (F6.10 , p<0.05) (iS5 coniss L (F=6.68 , p<0.03)
ks sl 03l e 5 03, 55 o (1415, p<0.05) 415 25l condy Lo 5 (p<0.05

S Jjﬁ.‘»& JJ:.S ejjfd..'wu:gh)T ojﬁ cuj.n)Tu.M.l 4.19-]»)3 o J.LJJJ wi;gﬁbdp-jibbjb 3459

(2.8 o k) il S Jebos 05057 4 by o mlBF s

.w\b

NV /o VY VIRV \A 05,8

/A4 YA e 1£/44 Sl B e

R\ o0 Ay A\ 05051 e S

VY o ot A 0ol 33 55 Ao lie
95%CI: -30.01 , -3.94

/v oY AR /441 Y S| bl gl

AV AT /o) Vo/A 0551w T S s

/+4¢ ofant /v “/FA Oga3] it S (aals) |

AN /4 /eyo* VA Ogoil s 33 55 A lie
95%CI: -3.31, -0.36

o/v0) o/en) QY AV S | @bl gla>

Voo Ve /e Yoy RS- b oS,

Atk /oY e Y/\o0 Oga3l ke s S (aels)

/440 /A0 Y YA/Y Ogo3l s 55 255 damlie
95%CI: -4.67 , -1.86

o/+ oA /) /0 VA S| bl glas

+/444 YYA e YVIVY Osail i | Cazals) il oSl

YN ey et V/Y4 Oga3l ke s S

S5 e Cand s e s Dol sla e 53 a5 S o M s g bl sS Jo 03050

D=Partial Eta Square

L(F) 1S sdaliee uo‘ﬁ; O )‘:L'au Q}UJ :p§~/~0

95%CI=95% Confidence Interval of the Difference (Lower-Upper)

https://jsmt.khu.ac.ir/

103



https://dor.isc.ac/dor/20.1001.1.22520708.1403.22.28.6.3
https://ndea10.khu.ac.ir/jsmt/article-1-603-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22520708.1403.22.28.6.3 ]

VLY YA b)loa.s (P99 0590 ‘d”l;é 9 6;‘“35)5 uJo 20 OARg R

S A g Sy

5 dl YOIA 0L mlils 53 55 5 b e Res e bl ol oDy Sl el ey andllas pf 51 s
5 S s il S g e bl 3l (tlesl 0 S s et Sl dm oS 5 OF I S s
53 oilesl 5 U8 5 8 55 m pmmen (3L Slsbias G810 gl iy 4 o O 05T ey 53 b e SN
sbme D3l b e SB35 S 53 il 2SI Cndy e (il Jolas gla iz 3 O geT
il s gy sl sl bl dsles e 53 Silesl 5 J RS 65,8 53 o e Osesl i U3 addl Al Sl
el 03 S 05 Sl s bl Ul [2AlS 4 e U8 055 L3 Sler NS 5 OV 5y s ez
Ohymdils 03 55 5 & e e o 5 Ll Dol 3By (o e By 45 35 (0l 0l Ry Lol s
Ll e Ol

3,1 sl Jle YO-YA 0L gedils o Lol dsle a5 2 oo Ol el S sl Ol sal s & c,l:.,
o 5 SHFusl YTY) bl 5 SlalS (VYY) O 5 e addlls b rassy s (8 5 ¥ Jsas)
Sl o3 oS e ol 4 Yozl ((00871) Cls il on (YOTY) Lo 5 [k 5 (YAYY) S5 5 550 o(Y2YT)
5 S5 il po a8 Ll sl S s Gk ol by S e ASU Slae Sul8 fol s W3S
oy 53 ey Sl el LY 355 e Jol s o se Lar\,b'\ CMae Syl Sulssl b g e e Sl
Slaodi 1S Sl 2 oMo 33,5 o |l Dy ol w55 0 03 5 ol 5235 o Ll e 5 0L S~
Lo S o g (ool Slaeki 8 o e 03 S S o 1y olie (SO (gl 1S 5 las Sy
IS (has— ras (Saler 5 s @t 2, 50os 5 5 )] n) hes o lasllsne Sl
(V0) b oo 2 5mg O ilisee lacand SO0 bLI 550 3o b 51 ey

Dlsbas 1L YO-VA 0L il 03 515 5 b e Conedy oo 3t 0y Dl el oS 51 0L gy s
Sl (oY) Koaly 5 omle 5 (VYY) 0LKes i andllas glaal L S cpl (8 5 Y Jsdx) 5l
3 Sk K Dl s 5 Plle s sladlsl (B L S5 e mlaw 53 S el 4 Vsl (V8 ,0) sl
S Ghae Ss sl (GH 5 s pdyllanil Dby pad Jsb 5o Al e s Res e S e RS e
S5 3Msn 03 s Gk Ol S e e 1 e e 683 e &S b G LS e b
ol D i 5 gl DV 8 3 Jals (638 e a3 Sy K3 Dt Shae
(Sl glae ks 1S 5l e gl SO 0151 glasldiszs opl plo e Fo blos om oVl sl 5 Olesle s
hes e Pl a3 s Jeolie (6,08 Ll Rl 4 e oS s e i | O (03 gl
5y 5 S Dl a3 3 a8 (V) OLs 5 LS s b ass opl s« 08 ,0) 35 5 o Jolis

https://jsmt.khu.ac.ir/
104


https://dor.isc.ac/dor/20.1001.1.22520708.1403.22.28.6.3
https://ndea10.khu.ac.ir/jsmt/article-1-603-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22520708.1403.22.28.6.3 ]

Research in Sport Medicine and Technology, Volume 22 - Issue 28 / 2024

s o o Sl DKl S s Sl asls olesl I OLSen s LIS Lags 5o A e b 4ol
Cards 3 S Sl hade dr 5,55, SO Sl s S Jeate 4 LS e LS des e cpl 5 s g0l el
Sl G onl 5o &S b 3 08 o s ea L BT o 1y Sl el Lol as e 035 Jes

el 0l plxil O35 Jas 05 5 1ame 55b @ Joolie 51 plaS a5 a4l
skea 3By Sl s 31 s STe 5 el (wolhe 3 35 e ao s s Sl ol mls el
adlas glacussdos 5155 a8 o S S B s Sl el Joolis as o 5 Lol dols 35
Sl OLgmils o5 Wnys slme O Kiass oS 35 cal Che) 28 058 Glakigad SWl slins & Ol 00
S 003l 31 A (6K Oge3 QLIS Pl e 5 (S e ) (5555 OIS 3 355 Sollad s oS L

JJS D)L.:‘ c@lﬁb LS)KJ\JL& ‘_)‘J:.A Lfl.:))‘

Ao ply

)JWQJ}S&L&‘)‘%)J}}‘)}QG&Wu«&-b%)}kﬂ@w;%ohiﬁsgébz)w@u

a‘:,»,;&&
CA.:LQJ- uLJA)}: w\)‘&&fd‘j@' LSAJ)‘)} L sls d”:'))) r}lﬁjgfa.bdf.gjs ui;;l.»)\ J;.':‘JL;a r)y bj}fdu.spw
Aoles Si5 Jrags ool 0 OB AS TS L elad Sl e 5 s S

References

1. lzraelski J. Assessment and treatment of muscle imbalance: The Janda approach. The Journal of
the Canadian Chiropractic Association. 2012;56(2):158.

2. Shumway-Cook A, Woollacott MH. Motor control: translating research into clinical practice:
Lippincott Williams & Wilkins; 2007 .

3. Paschalis V, Nikolaidis MG, Giakas G, Jamurtas AZ, Pappas A, Koutedakis Y. The effect of
eccentric exercise on position sense and joint reaction angle of the lower limbs. Muscle & Nerve:
Official Journal of the American Association of Electrodiagnostic Medicine. 2007;35(4):496-503.
https://doi.org/10.1002/mus.20723

4. Subasi SS, Gelecek N, Aksakoglu G. Effects of different warm-up periods on knee proprioception
and balance in healthy young individuals. Journal of sport rehabilitation. 2008;17(2):186-205.
https://doi.org/10.1123/jsr.17.2.186

5. Suner-Keklik S, Numanoglu-Akbas A, Cobanoglu G, Kafa N, Guzel NA. An online pilates exercise
program is effective on proprioception and core muscle endurance in a randomized controlled
trial. Irish Journal of Medical Science (1971-). 2021:1-7.

6. Jiang Q ,Kim Y, Choi M. Kinetic Effects of 6 Weeks’ Pilates or Balance Training in College Soccer
Players with Chronic Ankle Instability. International Journal of Environmental Research and
Public Health. 2022;19(19):12903. https://doi.org/10.3390/ijerph191912903

7. Bryan M, Hawson S. The Benefits of Pilates Exercise in Orthopaedic Rehabilitation. Techniques
in Orthopaedics. 2003;18(1):126-9.

https://jsmt.khu.ac.ir/
105


https://doi.org/10.1002/mus.20723
https://doi.org/10.1123/jsr.17.2.186
https://doi.org/10.3390/ijerph191912903
https://dor.isc.ac/dor/20.1001.1.22520708.1403.22.28.6.3
https://ndea10.khu.ac.ir/jsmt/article-1-603-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22520708.1403.22.28.6.3 ]

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

YE+Y YA b)lo.».s (P99 0590 “_5,51.:5 9 wf’)’)s u.b 20 OARg R

Kaya DO, Duzgun |, Baltaci G, Karacan S, Colakoglu F. Effects of calisthenics and pilates
exercises on coordination and proprioception in adult women: a randomized controlled trial.
Journal of sport rehabilitation. 2012;21(3):235-43. https://doi.org/10.1123/jsr.21.3.235

Hedayati R, Fatemi E, Hajihasani A, Ehsani F, Ramezanpour S. The attention needed for balance
controlling in young patients with flatfoot. Koomesh. 2016:25-34.

Tian F, Zhao Y, Li J, Wang W, Wu D, Li Q, et al. Test—Retest Reliability of a New Device Versus
a Long-Arm Goniometer to Evaluate Knee Proprioception. Journal of Sport Rehabilitation.
2021;1(aop):1-6. https://doi.org/10.1123/jsr.2021-0146

Kaur B, Kaushal K, Kaur S. Effect of cryokinetics on talofibular ligament of improving
proprioception of the ankle joint among sports person having ankle sprain. Indian J Physiother
Occup Ther. 2019;13(13):180-5.

Yim-Chiplis PK, Talbot LA. Defining and measuring balance in adults. Biological research for
nursing. 2000; 1(4); 321-331. https://doi.org/10.1177/109980040000100408

Guclu-Gunduz A, Citaker S, Irkec C, Nazliel B, Batur-Caglayan HZ. The effects of pilates on
balance, mobility and strength in patients with multiple sclerosis. NeuroRehabilitation.
2014;34(2):337-42.

Shah SS, Wasnik S. Effect of Pilates exercise on the level of fatigue, cognition and knee
proprioception in the elderly population of 60-80 years. Int J Physiother Res. 2021;9(2):3774-79.
Maffetone P. The assessment and treatment of muscular imbalance — The Janda Approach.
Journal of Bodywork and Movement Therapies. 2010;14(3):287-8.
https://doi.org/10.1016/j.jbmt.2009.11.003

Ferlinc A, Fabiani E, Velnar T, Gradisnik L. The importance and role of proprioception in the
elderly: a short review. Materia socio-medica. 2019;31(3):219.
https://doi.org/10.5455%2Fmsm.2019.31.219-221

Tsang W, Hui-Chan C. Effects of exercise on joint sense and balance in elderly men: Tai Chi
versus golf. Medicine and science in sports and exercise. 2004;36(4):658-67.
https://doi.org/10.1249/01.mss.0000122077.87090.2¢e

Miura K, Ishibashi Y, Tsuda E, Okamura Y, Otsuka H, Toh S. The effect of local and general
fatigue on knee proprioception. Arthroscopy: The Journal of Arthroscopic & Related Surgery.
2004;20(4):414-8. https://doi.org/10.1016/j.arthro.2004.01.007

Bennell KL, Hinman RS, Metcalf BR, Crossley KM, Buchbinder R, Smith M, et al. Relationship of
knee joint proprioception to pain and disability in individuals with knee osteoarthritis. Journal of
orthopaedic research. 2003;21(5):792-7. https://doi.org/10.1016/S0736-0266(03)00054-8

Pap G, Meyer M, Weiler H-T, MacHner A, Awiszus F. Proprioception after total knee arthroplasty:
a comparison with clinical outcome. Acta Orthopaedica Scandinavica. 2000;71(2):153-9.
https://doi.org/10.1080/000164700317413120

Pickard CM, Sullivan PE, Allison GT, Singer KP. Is there a difference in hip joint position sense
between young and older groups? The Journals of Gerontology Series A: Biological Sciences and
Medical Sciences. 2003;58(7):M631-M5. https://doi.org/10.1093/gerona/58.7.M631

Hassan BS, Mockett S, Doherty M. Static postural sway, proprioception, and maximal voluntary
quadriceps contraction in patients with knee osteoarthritis and normal control subjects. Annals of
the rheumatic diseases. 2001;60(6):612-8. https://doi.org/10.1136/ard.60.6.612

Payne KA, Berg K, Latin RW. Ankle injuries and ankle strength, flexibility, and proprioception in
college basketball players. Journal of athletic training. 1997;32(3):221.

Fu SN, Hui-Chan CWY. Are there any relationships among ankle proprioception acuity, pre-
landing ankle muscle responses, and landing impact in man? Neuroscience letters.
2007;417(2):123-7. https://doi.org/10.1016/j.neulet.2007.01.068

Han J, Anson J, Waddington G, Adams R, Liu Y. The role of ankle proprioception for balance
control in relation to sports performance and injury. BioMed research international, 2015.
https://doi.org/10.1155/2015/842804

Ashton-Miller JA, Wojtys EM, Huston LJ, Fry-Welch D. Can proprioception really be improved by
exercises? Knee surgery, sports traumatology, arthroscopy. 2001;9(3):128.

Lephart SM, Pincivero DM, Giraido JL, Fu FH. The role of proprioception in the management and
rehabilitation of athletic injuries. The American journal of sports medicine. 1997;25(1):130-7.

https://jsmt.khu.ac.ir/
106


https://doi.org/10.1123/jsr.21.3.235
https://doi.org/10.1123/jsr.2021-0146
https://doi.org/10.1177/109980040000100408
https://doi.org/10.1016/j.jbmt.2009.11.003
https://doi.org/10.5455%2Fmsm.2019.31.219-221
https://doi.org/10.1249/01.mss.0000122077.87090.2e
https://doi.org/10.1016/j.arthro.2004.01.007
https://doi.org/10.1016/S0736-0266\(03\)00054-8
https://doi.org/10.1080/000164700317413120
https://doi.org/10.1093/gerona/58.7.M631
https://doi.org/10.1136/ard.60.6.612
https://doi.org/10.1016/j.neulet.2007.01.068
https://doi.org/10.1155/2015/842804
https://dor.isc.ac/dor/20.1001.1.22520708.1403.22.28.6.3
https://ndea10.khu.ac.ir/jsmt/article-1-603-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22520708.1403.22.28.6.3 ]

28.

29.

30.

31.

32.

33.
34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

Research in Sport Medicine and Technology, Volume 22 - Issue 28 / 2024

Suner-Keklik S, Numanoglu-Akbas A, Cobanoglu G, Kafa N, Guzel NA. An online pilates exercise
program is effective on proprioception and core muscle endurance in a randomized controlled
trial. Irish Journal of Medical Science (1971-). 2022;191(5):2133-9.
https://doi.org/10.1007/s11845-021-02840-8

BULGUROGLU HI, BULGUROGLU M. The Effects of Online Pilates and Face-To-Face Pilates in
Healthy Individuals During the COVID-19 Pandemic: A Randomized Controlled Study. 2022.
https://doi.org/10.1186/s13102-023-00625-3

Wells C, Kolt GS, Bialocerkowski A. Defining Pilates exercise: a systematic review.
Complementary therapies in medicine. 2012;20(4):253-62.
https://doi.org/10.1016/j.ctim.2012.02.005

Kloubec JA. Pilates for improvement of muscle endurance, flexibility, balance, and posture. The
Journal of Strength & Conditioning Research. 2010;24(3):661-7.

Liguori G, Medicine ACoS. ACSM's guidelines for exercise testing and prescription: Lippincott
Williams & Wilkins; 2020.

Wood S. Pilates for rehabilitation: Human Kinetics; 2018.

de Siqueira Rodrigues BG, Cader SA, Torres NVOB, de Oliveira EM, Dantas EHM. Pilates
method in personal autonomy, static balance and quality of life of elderly females. Journal of
bodywork and movement therapies. 2010;14 (2): 195-202.
https://doi.org/10.1016/j.jomt.2009.12.005

Caldwell K, Harrison M, Adams M, Triplett NT. Effect of Pilates and taiji quan training on self-
efficacy, sleep quality, mood, and physical performance of college students. Journal of bodywork
and movement therapies. 2009;13(2):155-63 . https://doi. rg/10.1016/j.jomt.2007.12.001

Eyigor S, Karapolat H, Yesil H, Uslu R, Durmaz B. Effects of pilates exercises on functional
capacity, flexibility, fatigue, depression and quality of life in female breast cancer patients: a
randomized controlled study. Eur J Phys Rehabil Med. 2010;46(4): 481-7.

Suner-Keklik S, Numanoglu-Akbas A, Cobanoglu G, Kafa N, Guzel NA. An online pilates exercise
program is effective on proprioception and core muscle endurance in a randomized controlled
trial. Irish Journal of Medical Science 2021. https://doi.org/10.1007/s11845-021-02840-8
Cruz-Ferreira A, Fernandes J, Laranjo L, Bernardo LM, Silva A. A systematic review of the effects
of pilates method of exercise in healthy people. Archives of physical medicine and rehabilitation.
2011;92(12):2071-81. https://doi.org/10.1016/j.apmr.2011.06.018

Mallin G, Murphy S. The effectiveness of a-7 week Pilates programme on outcome measures in a
population of chronic neck pain patients: a pilot study. Journal of bodywork and movement
therapies. 2013;17(3):376-84. https://doi.org/10.1016/j.jomt.2013.03.003

Newell D, Shead V, Sloane L. Changes in gait and balance parameters in elderly subjects
attending an 8-week supervised Pilates programme. Journal of bodywork and movement
therapies. 2012;16(4):549-54. https://doi.org/10.1016/j.jomt.2012.02.002

Gravetter FJ, Forzano L-AB. Research methods for the behavioral sciences: Cengage learning;
2018.

Carpenter JE, Blasier RB, Pellizzon GG. The effects of muscle fatigue on shoulder joint position
sense. The American journal of sports medicine. 1998;26(2):262-5.

Houten D, Cooper D. How does cryotherapy effect ankle proprioception in healthy individuals?
Somatosensory & Motor Research. 2017;34(3):158-71.
https://doi.org/10.1080/08990220.2017.1372739

Whitehead PN. Comparing Measures of Ankle Proprioception, Strength, and Postural Stability in
Male Soccer Players with and Without Chronic Ankle Instability as a Result of Non-Contact
Lateral Ankle Sprains: University of Pittsburgh; 2017.

Tolnai N, Szabé Z, Koteles F, Szabo A. Physical and psychological benefits of once-a-week
Pilates exercises in young sedentary women: A 10-week longitudinal study. Physiology &
behavior. 2016;163:211-8. https://doi.org/10.1016/j.physbeh.2016.05.025

Casonatto J, Yamacita CM. Pilates exercise and postural balance in older adults: A systematic
review and meta-analysis of randomized controlled trials. Complementary Therapies in Medicine.
2020;48:102232. https://doi.org/10.1016/j.ctim.2019.102232

Donatoni da Silva L, Shiel A, Sheahan J, McIntosh C. Six weeks of Pilates improved functional
mobility, postural balance and spatiotemporal parameters of gait to decrease the risk of falls in

https://jsmt.khu.ac.ir/
107


https://doi.org/10.1007/s11845-021-02840-8
https://doi.org/10.1186/s13102-023-00625-3
https://doi.org/10.1016/j.ctim.2012.02.005
https://doi.org/10.1016/j.jbmt.2009.12.005
https://doi.org/10.1007/s11845-021-02840-8
https://doi.org/10.1016/j.apmr.2011.06.018
https://doi.org/10.1016/j.jbmt.2013.03.003
https://doi.org/10.1016/j.jbmt.2012.02.002
https://doi.org/10.1080/08990220.2017.1372739
https://doi.org/10.1016/j.physbeh.2016.05.025
https://doi.org/10.1016/j.ctim.2019.102232
https://dor.isc.ac/dor/20.1001.1.22520708.1403.22.28.6.3
https://ndea10.khu.ac.ir/jsmt/article-1-603-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22520708.1403.22.28.6.3 ]

48.

49.

50.

VLY YA b)w (P99 0590 cd,slﬁé 9 ‘,35,5 UJG 20 OARg R

healthy older adults. Journal of Bodywork and Movement Therapies. 2022;29:1-9.
https://doi.org/10.1016/j.jbmt.2021.06.014

Obuz T, Topcu ZG. The effects of exercises with a Pilates ball on balance, reaction time and
dual-task performance of kindergarten children. Journal of Comparative Effectiveness Research.
2022;11(8):583-93. https://doi.org/10.2217/cer-2021-0293

Ozturk N, Unver F. The effects of pilates on posture and physical fithess parameters in 56 years
old children: A non-randomized controlled study. Journal of Bodywork and Movement Therapies.
2022;31:153-8. https://doi.org/10.1016/j.jomt.2022.03.009

Donatoni da Silva L, Shiel A, Mcintosh C. Effects of Pilates on the risk of falls, gait, balance and
functional mobility in healthy older adults :A randomised controlled trial. Journal of Bodywork and
Movement Therapies. 2022;30:30-41. https://doi.org/10.1016/j.jomt.2022.02.020

https://jsmt.khu.ac.ir/
108


https://doi.org/10.1016/j.jbmt.2021.06.014
https://doi.org/10.2217/cer-2021-0293
https://doi.org/10.1016/j.jbmt.2022.03.009
https://doi.org/10.1016/j.jbmt.2022.02.020
https://dor.isc.ac/dor/20.1001.1.22520708.1403.22.28.6.3
https://ndea10.khu.ac.ir/jsmt/article-1-603-fa.html
http://www.tcpdf.org

