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Effects of blood flow restriction exercise on ankle muscle strength, balance ability
and CAIT in chronic ankle imnstability with Obese Middle-Aged Woman

Lee Hyo Jeong

Dept. of Physical therapy, Korea National University of Transportation

Abstract
Background: This study is to investigate the effect on

ankle muscle strength with blood flow restriction
exercise. Balance ability and ankle strength to achieve
maximum efficiency with the same exercise intensity
in chronic ankle instability with Obese Middle-Aged
Woman.

Design: Randomized controlled trial.

Methods: This study Twenty-four chronic ankle in-
stability with Obese Middle-Aged Woman are ran-
domly assigned to experimental group (n=12) and
comparison group (n=12). The experimental group
performed blood flow restriction on ankle joint
strength exercises. The comparison group performed
ankle joint strength exercises without blood flow
restriction. The digital muscle measurement, Y-balance
test, FRT and CAIT were used to evaluate. The sub-
ject's muscle strength, balance, and CAIT before and
after the intervention.

Results: As a results, significant differences were ob-
served in the ankle muscle strength, balance and
CAIT ankle
Middle-Aged Woman. In within-group comparison an-
kle muscle strength, Y-balance test and CAIT, the

of chronic instability with Obese

© 2024 by the Korean Physical Therapy Science

two groups showed significant difference post
intervention. In between-group comparison, there was
significant improvement in the change of muscle
strength(dorsiflexor), balance(FRT, Y-balance test) pre
and post.

Conclusion: This study show that ankle joint strength
with blood flow restriction exercise improved the an-
kle muscle strength ,balance and CAIT of those com-
plaining of chronic ankle instability with Obese
Middle-Aged Woman. Blood flow restriction exercise
on Ankle joint strength was more improvement in an-
kle dorsiflexor and balance than ankle joint strength

exercise without blood flow restriction.

Key words: Obese Middle-Aged Woman, Blood flow

restriction exercise, CAIT
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|#e5o] DM ERAAL S /1A NnFEdge] HEY, 7Y 4 BBEAH
AgLEH FLe LHAEE U ATH(Lixandrao 5, 2018). FEFF 5 A AIAC] 919 o] i £
o9 yEzto] ArjAor Aowm & KL wE Ao By ¥ WHow A Ut @is] ot
(Takano -5, 2005; Takarada 5, 2002; o1 &4 ¥ 71 &4, 2015). I+ lfz}%%% & 25 S (cufhE Htst
o AH O R /O 55 Astet % Foli AZE AAS 5] At S 9 d3iEge doin
1 8+ 31(Takarada 5, 2002). Karanasios 5(2022)2] 1ol A 71 S22 5 sxjoA] 443t d7AS &%
o] gxle] FFAE, HUANR F7HH S(PRTEE), 5% 9= °FE(PFGS), {41 W 8-5-3(GROC)] 2] 3
71 Btk A% &5 &y ohE BE 1% AT AT T oA 9] A= wu] g Aol
D} uEbA] 2 AT E ARAITREES A gato] WERERMIAS THX T nvted o) s 2y gl
Fsdo HAdFads dotra oA FATEES A8 7hsAel uist 7 2AEE Alwstaat gt
u}
AT
1. ACh &t
=Ale] 9123 BE Y-S thy = WHAREEHIA S S48k HvkE oA 24T S thAr o 2 ST 45-60
Al a0 08 AAALGEA T 25 kg/m' o]folal FAa AL w SHS FHEFAS shA] o, iy =191
2] A|9(CAIT) 247 o)ahs Wk A 580k -8 S48 A2 A8 A A= 4 1d o)A
of Hxe] wEedx W¥eo] 3= AKGribble 5, 2013), w=Ql0] A7+ Frofo] w2 A Al Al9)7]E2
Lot dkmo] A F5ol e Ak dEHAE = o] Sl Ak =k B gokew o] el X A
AT T HAdSo] s 2L Ad e B3t s HrEo] = AE ALAIZTHAZ ], 2022; Kataoka
S, 2022).
2. AFHER}
B AT Al = AL G-Power Ver3.1.3E o]-&ato] AAEsI 1 TIF @ HIE 101, 79 = .05, 7
2 95 A7) 552 A% Ay diidAt i 229tk EEES 1dske] 24WS Hi A FoiAE
AAskelnt ol 58 4T 0, A7F A3l Fol T o FS dYshs W oE ARy R o ® F4-9 uigs
R, F 473 33, 1Y 1ﬂ 1272 153, 3472kl AIEE F71ske] 2027 3319l th(Lee &, 2019;
A7, 2022). A A4 APTelAE @RATHS 285 BEAE 2w dRAes 48383,
ZrolAlE dRAhS A8sHA ol HEwd 2EES AASITh
3. 53+
(1) <= 37}
2] 28 9] H 7k YA Y23 Al(Commander Echo, JTECH Medical, USA)E AFE-8F3ITE 7 ZS5olA]
O FAETSES AASIT O dEs St U] i eS W] flske] didAEe
&2 7FE Slell kst 8ol Aihs AT Yo w AL e ) 22 05kollA Al Aato]
S5k la ek AAleA SAeReint W) dupe el = wE g1 7 258 SASIAThIF Y, 2012




(o)

0 IEYXEH33] A Vol3l, Nod, 2024. 12. 31

A7, 2022). Hh SHA 5 Al e hE S AR 33 Sk BAHS VIF8AL, 2 574 Alelel 30z
b FrAataleh AARE A F & =98~.99, HARY A% =84~ .99, HARARE A2 2 =84~ 940 THIE S,

2018).

(2) 4% B7t

1) Y-balance#@d A}

Y-balanceF A= eHA1 2] T2 #8 SHETE WEL Ol o, FupEE ) FREE ] A WS FASIth 53
WS 13 A T WS B Al Rl As et Hojst g 7LES A A sk 23 A
7HA1 9] Al E om T2 —i—@é}‘ﬁt} 7} ko] sl 1~43] AH5S AAIT F Lot AFoA= 23] dF
< Fal AskA ATk otk ALY thA] AR 2 EotheA] et A9 i Wi v AlFS
2 &3t A A=A o}OﬂE}(Moon & Kim, 2022; Mahato &, 2019). WA= $F W3FO = 33] AL A|LsklaL
ZF A el A Al(emyE 7153klch the WEFe R W] A 3023 FAS AAEITh ol = 199
HaS A7EAE] ohe] dolZ UhiE gtell 1005 skl FA1 sk th(Hall 5, 2015). 1 FALS] Al T .84~.949]

CHPowden 5, 2019; Shaffer 5, 2013).

2) 715A & Wy A}
7152 & W] AAHFRT)= 4% YA sl S4she
= =980 th A &, 2015). thAA7F A ZEA S HAE R o7
HoA da ko WEE AAGTh A2 2| 9] Al A
F A golty. a1 FH(buttock)S] T 9] 2
J_:rL

Al
= 3} o
5742 ol B2k F2Kyard stick)E Fote] S8l oH, 33] 57X Bt

(3) HEEQRGA S

QP E AW AT B 294 AHCAINE Arskst Aol A gl A U kA
o, g W o B HAIRE W FF o 58 A =7E ek 9/l ERoE I E] AL 307
T 3 287 ol 0, 274 ok Ve A i B FAA &, 247 o)k )5 A HEEREA
o7 Aostthgsly o] =4, 2019; Hiller 5, 2006). A2 %, Q& WE REE 24310 H47}F v
%S o sitta Bty HARAAR T AFEE ICC=98°. % F2 AlF % 9 B S UERAtHJeong 5,
2022)

3. SAHLEY

AT diAlehs flal 7125 ol getglon, dade] Yo R AYATE Al O R 4537
) s 3

AAEATHLee 5, 2019; Lee 5, 2017; A7), 2022). HEwd 28252 0] W vpig 55 7
2 52 ARE AE 355 Sl 91427 HAAIEHIT & 2. ZAe A 5eme] BF $lo 227}
R |
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ke Wk W WkHlgS 5% 7F A8 al(Lee S, 2017; 7], 2022), F4 glo] 103 S X a3k Fof
7 2} 5 =

) | B *aw f‘s}OﬂD} 1~2TX}'°ﬂ" 3AE, 3~4
He




#2913 Thlo) A Sptel AZE Ageln ¥ S5 MG AE D FAAD AL Bt
fAsgon, ARARe dEE oge] AAzdcl wheh 180240 mmbeo® thesbl A gsisint
(Burgomaster -, 2003), (Table 1). thx1S FAsE AZE AFEsH#] @ A7y U8t 221908 4
23} TH(Table 1).
Table 1. Exercise program of experimental group and comparison group
Z233 Hg7Est Az
k2 A
FH&5 A% dorsiflexion, 3E
plantarflexion 103
Hoel Raisi A A IHE 10% 1~2 5 AE
aisin; - .
eel Tasing dorsiflexion 102 20% F4 34 F SHIE
LR
Heel Standi A I E 10= 1~2 F 3ME
eel Standin _ .
& plantarflexion 103 20% F4 34 T SAIE
ER R
52 &5 A% dorsiflexion, 3E

plantarflexion 103

4. A EAL & A2EY

T3 % A= SPSS (version 27.0; IBM Corp., Armonk, NY, USA) S| 2 135 Alg-3lo] B41519 00 7
T3 772 shapiro-wilk testE AF&-sFATE th/dabe] Anbal 5409 S22 A2 57 t 77 (independent t-test)
3} 7}o] A5 7 7 (Chi-squared test)s -3l 4135313, "e]fﬂfﬂ} xte] 587 A9 vaE 28 oS 314
(paired t-test) O 2 BX3I¥ 1 AFFY R FA A A vwE 57 -7 (independent t-test) S

el AAlskAT

m. 2 3

I 97 CHAIRLe] Uurs 4
T T Abolell FEA, U], 7], BMI, EeHg 3t WHEX]4x(chronic ankle instability, CAT)|A T3+ A o=

>

O 2fo) S Kolx| ool At thdAte] dnbe 542 /o] 21 JItk(Table 2)..
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Table 2. Clinical characteristics of the subjects (N=24)

Experimental(n=12) Control(n=12) ,
M:SD M:SD w P
Age (year) 51.25+3.09 49.85+4.12 320 557
Height (cm) 163.15+5.34 162.85+6.04 .500 407
Weight (kg) 69.00+3.16 67.75+6.65 498 118
BMI (kg/m) 26.15+0.62 25.89+0.92 469 .596
CAI (right/left) 6/6 5/7 44 670

YEFETHp<.05), (Table 3). 2oleg ol s AT 279 A A3 £ FHak= Hlﬂfz} Ay} G tgk
o] 3o %Jd 2ko]7F YERE A WHp<.05), APy} tjzzre] whnbeag o] S wiskEF Zjo] nlalelA

e =43 7152 2 WI|(FRT)NAE A3 SA4 A
YRS thp<.05). 184 T:H_%:rLS_ xH B o] HFgro al
M=

3l x}o] = Holx %% . }\154—?34. %
wrh o 2 st 2ol 2 Borhp<0s),

o
o,
o
2
=L
o
o
2
"rj
i?i
RO
ga
o
=
K
é

¢

TS 573 Y-balanceol| A= AT} 272 TA A TA $2 742 G gho] s o] f-93t 2po]
7} WEFEA THp<.05), A o)zt e] S Fat Y-balance] W3 AfolH|wo| A= 7 w7 2Fo|7F LERLE
2] Q) TH(Table 3).

e EQHY AE S CAITAM = APk dlzwe] A dah $A 52 747} 5igte] Fd= ol
frelet 2bol7b VERAITHp<.05), AR el A B3t CAITS] WEk o] nlaelA= 7 w3k Aol &
Ho|A] ¢k3tH(Table 3).




FAREEo] HEALEEAAL S 7 TG AEoY, #F 5 BEEY A mA=E 9F 63
Table 3. The comparison of variables between groups
Group Experimental (n=12) Control (n=12) . )
Variable Mean+SD Mean+SD
Pre 25.25+6.54 26.69+9.26
Post 52.25+14.36 42.67+16.74
Dorsi Flexion(N) Post-Pre 27.00+13.53 15.98+12.35 2.822 .010*
t -5.290 -3.650
Muscle p 008 012
Strength Pre 23.53+12.01 21.86+21.88
Post 45.9423.28 40.51+27.53
Plamazl\gle"ion Post-Pre 22.36£16.80 18.65+14.57 0538 597
t -4.386 -3.214
p .000 .000
Pre 14.45+1.54 14.25+1.83
Post 15.47+1.65 14.57£1.61
FRT(sec) Post-Pre 1.02+0.23 0.32+0.22 4.32 O1*
t -8.676 2.931
Balance p 003 061
Pre 54.26+10.79 52.42+11.88
Post 69.05+10.29 63.00+9.08
Y-balance
(cm) Post-Pre 14.79+£1.97 10.57+1.28 -2.149 .02%*
t -2.934 -1.803
p 002 042
Pre 18.00+6.73 18.72+4.83
Post 24.54+3.07 22.12+5.05
CAIT CAIT(score) Post-Pre 6.72+6.16 3.60+£2.21 -1.313 .188
t -2.937 -2.680
p .003 .007

SD: standard deviation, ““p<.001 CAIT; Chronic Ankle Instability Tool
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