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ABSTRACT

R T BN ITiE Ai Chiis a new method of aquatic therapy and recommended in the rehabilitation
of ankle injuries. Effect of the new Aichi method in the rehabilitation of ankle injuries is unclear.
Therefore, the aim of this study was to investigate the effect of 8 weeks of Ai Chi exercises on balance,
ankle joint proprioception and performance in elite female athletes with functional ankle instability.”
[VETEEE A total of 30 female volleyball, basketball, and handball players with functional ankle
instability were divided into two groups of control (n=15; age: 21.9+1.22 years, height: 164.54+4.05
cm, weight: 61.191£7.40 kg, and BMI: 21.84+1.8 kg/m?) and training (n=15; age: 22.53+1.71 years,
height: 165.07+5.18 cm, and weight: 59.4518.82 kg, and BMI: 21.87+1.17 kg/m?). Before and after
the exercise, the BIODEX balance system was used to evaluate the balance, a goniometer was used for
proprioception evaluation, and the figure 8 hop test and side-to-side hop test were used to evaluate
the performance. The training group performed Ai Chi exercises for eight weeks (twice per week, each
for 30-60 min). Paired t-test and independent t-test were used to examine the between-group and
within-group differences.
[EETTE Ai Chi exercises improved between-group and within-group changes of static and dynamic
balance, proprioception, and performance in female athletes (P<0.05).
: Female athletes’ balance, proprioception and performance can be improved by performing
Received: 29 May 2021 : Ai Chi exercises in water. Therefore, the use of these aquatic exercises is recommended along with

Accepted: 09 Jul 2021 other training methods, since they challenges the physiological systems involved in balance.
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Introduction

owadays, due to the positive effect of exer-

cise and physical activity on the health and

mental development of individuals, the im-

portance of devoting time to exercise and

performing various activities has become
evident and people tend to participate in sports activities
more than before; however, these activities expose them to
injuries that may occur for various reasons. These injuries
reduce performance and waste time and impose costs on
athletes. Ankle joint is one of the most common vulner-
able joints in the body, especially in sports such as bas-
ketball, volleyball, handball, football, and other sports that
require sudden starts and stops, jumping and movements.
Ignoring ankle joint injuries and inadequate rehabilita-
tion causes re-injury and problems such as chronic ankle
instability, mechanical instability, and functional instabil-
ity. Common rehabilitation programs for the treatment of
ankle injury include strength training, balance exercises,
aquatic exercises, endurance training, plyometric exer-
cises, and proprioception exercises. One of the proposed
methods for improving balance, neuromuscular coordina-
tion, and subsequently promoting proprioception is aquatic
exercises. Due to the high prevalence of ankle sprain and
functional ankle instability, aquatic exercises may be effec-
tive in improving balance, proprioception and performance
of athletes. Therefore, this study aims to examine the ef-
fect of eight weeks of Ai chi training on static and dynamic
balance, proprioception, and performance in elite female
athletes with functional ankle instability.

Methods

In this quasi-experimental study, the study population
consists of all female volleyball, basketball, and handball
players in Kish Island, Iran with at least three years of
activity in the relevant sport. The inclusion criteria were
age 20-35 years, having functional ankle instability in the
dominant foot, a score <26 in ankle joint function assess-
ment tool (AJFAT), body mass index (BMI) of 18-25 kg/
m?, not participating in rehabilitation programs in the past
six months, and no visible musculoskeletal abnormali-
ties in lower extremities. A total of 30 eligible samples
were selected using purposive and convenience sampling
methods. They were randomly divided into two groups
of control (n=15; age: 21.9+1.22 years, height:164.54+
4.05 cm, weight: 61.19£7.40 kg, and BMI: 21.84+1.8
kg/m?) and training (n=15; age:22.53+1.71 years, height:
165.0745.18 cm, and weight: 59.45+8.82 kg, and BMI:
21.87+1.17 kg/m?). The control group did not perform
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any exercises, while the training group performed Ai Chi
exercises for eight weeks (twice per week, each for 30-60
min). The BIODEX balance system was used to evaluate
the static and dynamic balance of both groups, and pro-
prioception evaluation was done using a goniometer. To
evaluate the performance, the figure 8 hop test and side-
to-side hop test were used. Finally, after collecting the
data, the demographic characteristics such as age, height
and weight were described using descriptive statistics in
SPSS software, version 22. Shapiro-Wilk test was used for
checking the normality of data distribution, and Levene’s
test was used to examine the homogeneity of variances.
Paired T-test was used for between-group comparisons
and independent T-test was used to compare the results in
the study groups. The significant level was set at 0.05.

Results

The results showed that the Ai Chi exercises improved
between-group and within-group changes of static and
dynamic balance, proprioception, and performance in fe-
male athletes (P<0.05).

Conclusion

Eight weeks of Ai Chi exercises can improve static and dy-
namic balance, proprioception, and performance of female
athletes with functional ankle instability. Since impaired
balance and function are the main risk factors for the oc-
currence of ankle sprain, these exercises can reduce the risk
of ankle re-injury and subsequently reduce functional ankle
instability during training or competition in the athletes.

Ethical Considerations

All ethical principles such as obtaining informed con-
sent from the participants, confidentiality of their infor-
mation, and allowing them to leave the study at any time,
were considered in this study. Ethical approval was ob-
tained from the Research Ethics Committee of the Faculty
of Physical Education and Sport Sciences, University of
Tehran (Code: IR.UT.SPORT.REC.1399.036).

This study was extracted from the PhD thesis of Marjan
Asadi registered by the Faculty of Physical Education and
Sport Sciences, University of Tehran, Kish International
Campus. This research received no specific grant from
any funding agency in the public, commercial, or not-for-
profit sectors.

Asadi M, et al. Effect of Eight Weeks of Ai Chi Exercise on Balance, Proprioception, and Performance. Sci J Rehab Med. 2023; 12(3):504-519.


http://medrehab.sbmu.ac.ir/issue_1066_1067.html
https://ut.ac.ir/fa
https://ut.ac.ir/fa
https://kish.ut.ac.ir/
https://kish.ut.ac.ir/

Scientific Journal of

Rehabilitation Medicine

Authors' contributions

Th authors contributed equally to preparing this article.
Conflict of interest

The authors declared no conflict of interest.
Acknowledgments

The authors would like to thank the athletes in Kish Is-
land for their cooperation in this study.

Asadi M, et al. Effect of Eight Weeks of Ai Chi Exercise on Balance, Proprioception, and Performance. Sci J Rehab Med. 2023; 12(3):504-519.



http://medrehab.sbmu.ac.ir/issue_1066_1067.html

Y e)m AY 099 NFeY )9._9_)6‘»:: 9 él\b)o

3 ®

CrossMark

‘ ;w&& 93,{4)‘3-0

a9 8359 U} 055068 g o e o JalaT 3 sl iy poi aiia A 5T
b &0 o Ses S5 2 4l

Tadljule cppmedazmo o TolSigie (pesn® 0 'giul e

Ol eaS o0t olSails (S (Molloras mad s e(ong pole 9 (S Carti 09,5 )
Q‘ﬁ-‘ “’)b.Qs ‘Q‘)@ olKzsls “s."...;)..\;.ij ‘5.:‘:)’)5 ﬁ,lc caSCiily ‘tf:'j)’ &.._‘J’l&n,ﬁj ‘;JL;..:J ".“ﬁ"‘j 55; Y

Use your device to scan

rdeadtheaiceenine Asadi M, Mino-Nejad H, Alizadeh MH. [Effect of Eight Weeks of Al- Chi exercises on Static, Dynamic Balance, Proprioception
; and Performance in Elite Female Athletes with Functional Ankle Instability (Persian)]. Scientific Journal of Rehabilitation Medicine.

2023; 12(3):504-519. https://dx.doi.org/10.32598/SJIRM.12.3.9
https:/dx.doi.org/10.32598/SJRM.12.3.9

S

* L 244

P 7! g Sy el oad dpogi b o sl (s2oulys 0 oS ol Sy ngi gy S o]
o i ] Jols g3 sz bty yas ATi A 31 gty pslor e 5 5 gl el aetial s gro (gloropms] sl
g1 o 90, 8os SUS o1 ()ls asu IS05 50 U5 10 8 ,Shec o s o Jaio o

05,5 99 4y o 68,8kas (Sl o gl Camllitinn § CnndliSny endleally 50 150 Ve Badios ol o IS
S 0395 L 5 0 FoLS FVNREYIE e yio et tils VPRIOFEF -8 08 o JLs VIR EVYY i Silon L) S8 4510
DVSBENAY (359 ¢yiasislos VFO/* VEBVA 03 ¢ Jlus YYIOFEVVY ts (5eibea L) o] g (ayo yio 2 S 5leS Y VAFEVIA
Jolas (o3l sl (e o3 S5 sl 3l ka9 S rd o (0 20 22 S PSS VVAVENIY Gy 0395 (a3l 9 p S'9LS
bl ar I J 9 oY A S8 4 J gl 3l 0 ,5es (i)l g 5 520lis b (shae o puS0als s JolaS ol
Jeloigas 525 selaio 4y ioks alool (glaus Fo-Ve awl> V) athn A ey [y (sl ol yo3 (talojl 09,5 (s s ooliiaod
Ot DS Syl (5o gyt Sz s (9031 3l rizan 9 (59,5 (0950 gl (gt S (5795 (5 93l 3l ool
A oolaul ‘5“’;

9 (shos o gy sl Jolos (5o e (o255 et 5 (59,5 099 Syeedd Sgate sl (sl iy o o Lt laaiily
(P e[+ 0) 59 50 ilajl 09,8 1o by 7o (58,5hae LS o2 1) o539 5 Shas

iy o3 )15 ol lin o oo 9t (57Tl o ol g ISS559 0,5 9 (S (o o Jolo a0 i 4y IFTEERE
Gz sy Jolad 33 50553 (58l 508 (Slapmas 45 S 1 9 Jolaal dawomo Sy (505 oS, s LS o (s
RYV- YUY I PAV-X S0

Lo 50,5kes (L5 o 0 ot  hos i o Jola ¢ oz 5T NG

VPer o10,5 oA sl o 7
Voo i VA0 00 e 8
VEAY ol po o) 1Lt 5

1J 9o oy 93
Sfipizn cyogn 75

'6‘:‘5)5 t&y&a’y 9 su:‘.uf: &.As.u)" o,; st )T g Ls‘:’j)ﬁ f,l& oM‘oso‘]@' olKssls ‘U‘JQ"" :“.im

+AA QYY) YFAVEYD s odli

h.minoonejad@ut.ac.ir :aolils,



http://medrehab.sbmu.ac.ir/
https://orcid.org/0000-0003-1507-6502
https://orcid.org/0000-0002-5983-8102
https://orcid.org/0000-0002-6300-2260
mailto:h.minoonejad%40ut.ac.ir?subject=
http://medrehab.sbmu.ac.ir/?lang=en
https://dx.doi.org/10.32598/SJRM.12.3.9
http://medrehab.sbmu.ac.ir/?lang=en
https://crossmark.crossref.org/dialog/?doi=10.32598/SJRM.12.3.9
http://medrehab.sbmu.ac.ir/?lang=en

Cools cdeay O cpizmen V8] aad o 1) Jolas 09y
93Crl3l 308 (5 it Cnglia lgo 4y S iy iy 598y
AT o it (558, W ey g ¥l 1) (o 0y 5k
ks wilgi o O bagoms 45T sl [0 (e 43 5 99 o0
Sgete 9 (IS Sy yoi plondl (6l (oled g DS Ly el
DWW APl sl e o o) o auds 4 g Jolas

oolizl b a5 cal Ol Jo (uyed Cngd Ghgy S ]
g Gl ¢Jolas a8 olis)) (gly o] Ko SlS >
Sl pod 1 (gouaie oy Kiidgs 0gid oo oolaiwl (5,339 S 05
Siplon (Ll Cuz 095 (el ol o (7]
O3Bl ylas- (AalS« Jola3 0g:e oS (slagSIL oy IS >
OSKen g gaslelsS 112 A Y] wlos S solizd 5,0 4
o208 carge ol Ssliwlyyaun Lad a5 45 W05 lgie
ez Wlgioe &5 sedioe LS (Sl (slaoss S
I¥-Top S o VLS5 Jolos 5 (e o S50t
Slo o auglis aalllas 4y 45 o (San 5 J1995 Bk s
& sy Jols oS b olacells o 2T g o
1y ooatls Jobss s by yad 45" izl Cws azmsss o
I izsn g 09 (it Sila T 4 o

il sl gl (o9 9l Olisar (sl pol Sl
olS 5 &3 Ll g Jas ke, Jlas (Jobs
5 oS Sladlinn Jorially el cdily o gusy o (S
e > 9 Jo5 2 3433 jsboay alSlae ol (o850l
Ju5d (July Byl @ 5 (250 SS9 GBSk 2
3979 b e 3, Mee (bl 4 de (JLiSw 5 Jhosn
C;L..u,o.’fMA]‘QE@)}QUM&T)J&N&‘)JM@)‘O
5555 355 0,5kt 5 as (> dagy dita] Jolss 2 2s]
B30 b ze (60 Shos SLS o (Sllo Az

Holal Gl (g yeT adlie 5 Blaal auzgl,

e £9) 3l 4ol it (S 09,5 3929 5 o siogej
ST 0 s ol Geiod (5ol dnsler il o
e (o3 y9 Ceadlad JLo ¥ il (510 ¢S 0 052 JLo YO
JusSn (Jlly glaoais ol ¥ glain Jlas 5o &
J.a.é..o \))S-LQ.G gs.‘l'.‘.))‘ Mmeﬁ‘ 59 \td 65L-o L )S.J 0 yod
995 S et bV s st ole £ 40 o [YY] L gro
Vo Bolas Ojgots g Bl wisg: 03,8 ayyas |y |y e
Creend (6152) N (Gl a3l 5 530S 0,0 10 09,5
a5ud yoly s digel o> 3591 133l 3 3l alllan diges Sl
o0 5 oline gelaus 5 +TA+ o3Il g +130 cyg05T g5 X1

1. Ankle Joint Functional Assessment Tool (AJFAT)

Codls s gy Sellad 5 309 Carte 13 asazgils o 5ol
2 ebcels solais! Coonl @l @l oad 5 5,58 ol 5
9 Col ool (g yitin calisee slacullad g (5359 4 59,
Bl (39 slacedlad jo eS8 pb 4y bled L8 5 i poye
G- ERP PO O PRV IR IR P o SO I R
g S o0 39 hlidee hiYs 4y aS all o (o855 sloclad
(SO %) L 8 L S PP WO S E Y TR RN A
Goaiia g 09 o0 CBy B g Jay 0 Sles alS Csly
Il ass ot Jaeos 8555 1y ooleys yslples

Jolie o imls 5 L g Jaie ool lts lalllas
Al oo 0039, (S5 9 (59 SoCelad 15 Gy iyl
JS 0o y0 YO sgas Jaie ol (53,55 45 sisSa Y]
B3 )0 Hrizxed I¥l Sgd oo Julds 1 (359 lodo
oS bbby S 5 W8 e Jlia (Jldly (JlaSiny julis
Wiloe by N g iz (SLSL sy wiejls
9 b o Slodo 518,5 ool [0] cud Sals el ol
39 g0 ool 80200 39 sy o (BT 5 anw ol Sl
9 Sl (5 lsbl e oje SLie Hozen (S 5
19l 635 o 0lmy) (50 ko (s, labl

St s 33 e e Sk adip 5l eslizd
sloasliy 09500 Jlod 4 oo 1ol So L e s3,Shee
Ol yed Jolds el cpl oy Glyr pomsye (ciSules
5‘57.@[33..»‘ CJL‘.)‘JA: sL:JT )O O.‘t‘}o: s‘SIOLIJ CJL:%}QS 6‘5?)\.\5
[3-YT axsl o hae uo Oy pod 9 S yiagadly Sty yo
e (Sales (Jola S Cuz snipshae slaty,
Sl oS 4 Glgien (oe pua ol Gl Jlis 4 9 (Dlae
ol y a5 Slalllae aazgil [V) V] 0,5 o )il T o
St oloy 8,8 4 O o atval a8 > |y 5 il axals |,
o> 9 Jols (Sl cuw 5 wad e CS >SS e
e 53,5 w25 b ol e [VEVY] 002 s ias
Seely (650l (59,8 o (0 VL aizrem 9 SCilinlyoem
Ol il Sl o a5 09 o0 Jrolie 59y (39 S98 MBE
Sl yed 4 ) 3 y93 (mdg 13 3,8 &S Silu e pal B,
Jolss j0 and ¢ L (sl sl Jdoas e (59, 45 831 s
ploxi 5 5 908 el | a5 gmd (59,55 005 3 05 9
DV AV s jls ulya ag
)é P"M 0)9..04{ OA.} 6[3&.;4.‘53 Caxﬁ' (_5‘).3 Q)Léﬁ u})‘ds
Cod 0,8 4y (Llamdy o) Al ol oS ileoled >
St ded jl g (5 pdscilanl w8 oS o3l O jo lejo

G559 U5 0 yShes g o s (T 33 v 5T Sl po i A w35 . S0 g gl 4l 50


http://medrehab.sbmu.ac.ir/

arj Vo 1 il o 45 sl o etV ol dsmis oS (5o
SrSoslal gl ys yuizman g a5 Sl soled jo 38lay s
b g oo padass Doglite prlaws VY 40 ooyl ¢ Jolas
ol Guiod 0o |y Ol itan VY haw g 058 )
o3 Sl i 5 b i Sl 90 53Ty 5 Jolo
Sl s Jausgi o iogel Sligy Jola sl 5 Lanal Jolas
Lo goge;l 5l Lyl Jolas (5,05l (glys s ploil M 1 yzeasly
ol ) s 5 ol S S0 45 2l 8y i il
oy Vo Lo a5 151 jud (gl g 0y Cansl o0 aseiin Can
O ygody s g gily 4o HaSls a0 FO oy o paSd8
R ] Nt 8% )18 e (59, S ydepd
) S5 ol e e e g S5 35 0y adedio 5 g
(Al Vo 1SS 5o a5 glils Yo 1SS Y oA pxdas
T8 e D9 o0 Sl ST Y (eSils g ol salss- Jas ey
I¥0] 098 oo o ledlol g plow) diny pitr b

o Jolas ol aluwgds Lwyl Jolss 5,803kl 5l s
O 45 A allgs U inga3l 5l by Jolas ol (gl S 20l
9 Al g Jolad olws K& (glo ls axan (g9, shaS
o 3> B g aiiS oSS S0l dxiao (g9, slod e 4
Loy 6l (6,35 5l s 350 45 Az 5510 0 1, Lady\Sa
49l3 & D7 DVF (59 o oarily 3,3 slaly Cundge) 0 2ol
S 5wl eSS Wb (Jluzls doris 4 Cond 40 10
Ologd 5187 sS Gate [y 093 (S Sl g Jolas 6
b F o 5 ML b (tandy Sl ogail o a8 Lai
Vo iiigS B oy a5 (Gl Ve idigS ¥ g aS oS0 A
S oy nge3l 55 oyl 51 Lty ol ploel | o o sl a3l
Sy 3l Calom ,5 (g3 dnusg a8 wisls plonill i 03 S
Sy90 )] Lc—"-f)*’ o gyge5 :(\ ojlod pgad) 85 &g
e 8L Gga3l g2 s 3903l 35 pe3 9 4298 Al (oas g 285
51 e 55 0 5 J50 350 3 s Copmy cogoc - ol
tley @i e 1o . cud g Joles cull axio (g9,
2 s ol S0l Joles pics sl 2V LG
IVA (als— olaB ild oo/ A IS il : St celad pu
VY S el i Salighs collad e 4 9 +AF 3yl ol
I¥F] el oagy /90 oyl ls g ¢ IVY il olad il ¢

| o o i (565315

Jado ae o> s pSojlail sl Jlujgisy faleisS

SIS 58 o 5l gy ol 5o o ool ey ogesl (sl b o
aulys Lo goge;l 51 .o salizwl JLuzus (w90 9 (Swgs
ad LS L ansly 45 S @ulass 1) g5 (ynts (g ok 03

11. Platform
12. Single Leg Test
13. Postural Stability Test

Ly 45 A cyarsS 0,8 1o (gl 45 VY 3l ohias g ooli
2095 0 sl (539051 10 doaaigad ozl o5y ol
PR

(Iolas WS Al Jolt dalllas ) zo)5 (glalone
(B 2085 (y03] Gyl 3l Jaeieits) (Silse (sl
2979 ol lume 4 ol 5wy laciul.
‘sib.x’i r:‘..xj‘ ) saalie J.3l§ ‘SDLAG G.“.lS...:‘ 6“’6 )l;;.:.c,l.;
SBlo sl S P o rtels g lsgis Talosis) gy JB
slas)lial 9 (X (oliwlypn pae) (ST (o9 Gl &S
i)l Slz il Godyg) 9 59805 GordgSush) b g
2 S plal Jolie 5 (i diils 9 7S pg5s 2y
azgil o3 Hlulid 5 e LYY] Wiy 41238 ole £
OFe 515 10 09,5 93 )0 Lo Sogesl e > 5 99)9 slolone
VEFIOFEE <0 a8 Lo YVAEVTYY o KL L) J s
SN 005 (Al 5 0SS PVNVARVIF (55 o il
oShee L) Ghalesl 5 (e e, SkS VIATEVA
39 siesibes VPO VENNA &8 Jlo YYIBVEAYY i
YVAVEVAY oy 0055 (sl 5 oS5l OYSOENAY
S giogeslaiid S )8 ol &gt (gye yio 2059k
SSSa plosl (bey (e ) Bioee Slonndgs il (puy aslllas
ools &5yl ol aslllas o adliculoy p,8 JooSS by iy pod
sholaniul slzle;l 10 s yuSo3hail g liule;l plos sl
apa Jansgs Bk ol S0y 05 plomdl (S 559155 55 50
b ol olKails (2))9 pole 9 (s CopyF oaStils IS
FOW PRV wolaizlanlis

S 3921 Dl 31 83Lisen b g 4 ins] J5Us5 yfae 2l 3!

ol 3l oaliiasl b (y903lmg 3 o903l st o Jolas ()

Biodex Balance SD 950-302 Jus -" (uSogsls geivs Jolas
Olellogls (5uis0g)S 31 a5 (ygs esd bi96l 5 s0le Kiga3lly
oolaiul (gt Clidsd 4o (Jola oo oyl 310l ploxil
IS o)) car S ogls Jolss wians LYF] cd outs
odimdlid gl jasls auslbre §iyb 3l SMac- uac
WlSwd (yl g o olaiwl (Jolad) Jlyzewly ol oUles
Gl &S LS &gt b ¥ 5 1 gy das g Lyl Jolos
TR ARPAC S TE R AP PHERI

2. Anterior Drawer Test

3. Genuvarum

4. Genuvalgum

5. Pronation

6. The New York Posture Rating Chart

7. Biodex Balance System

8. Overall Stability Index,0SI

9. Anterior-Posterior Stability Index,APSI
10. Medial-Lateral Stability Index, MLSI
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14. Figure of 8 Hop (FH)

15. Side to side hop test (SSH)

16. Peroneus muscles

17. Smith athletic research center
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19. Shapiro-wilk .
20. Leven Test

21. Paired-Samples T-Test
22. Independent Samples T -Test
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