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Abstract

Purpose : This study aimed to investigate the effect of blood flow restriction exercise on ankle muscle strength and balance
ability to achieve maximum efficiency with the same exercise intensity and time.

Methods : Twenty-six adults are randomly assigned to experimental group (n=13) and comparison group (n=13). The experimental
group performed ankle joint strength exercises with blood flow restriction applied while the comparison group performed ankle joint
strength exercises without blood flow restriction applied three times a week for four weeks. The digital muscle measurement,
Y-balance test, and Cumberland ankle instability tool were used to evaluate the subject's muscle strength, dynamic balance, and
ankle instability index before and after the intervention.

Results : In within-group comparison muscle strength, all the two groups showed significant improvements post intervention
(p<.05). In between-group comparison, there was significant difference in the change of dorsiflexion, eversion strength pre and post
intervention (p<.05). but plantarflexion was no significant difference between pre and post intervention in the group comparison
(p>.05). In within-group comparison dynamic balance, all the two groups showed significant improvements post intervention (p<.05).
In between-group comparison, there was no significant difference in the change of Y-balance score pre and post intervention
(p>.05). In within-group comparison ankle instability index, all the two groups showed significant improvements post intervention
(p<.05). In between-group comparison, there was no significant difference in the change of CAIT score pre and post intervention
(p>.05).

Conclusion : The results of this study show that ankle joint strength exercise improved the strength and balance ability of those
complaining of chronic ankle instability, and ankle joint strength exercise applied with blood flow restriction was more effective

in dorsiflexion and eversion strength exercise than ankle joint strength exercise without blood flow restriction.

Key Words : ankle joint strength exercise, balance, blood flow restriction exercise, chronic ankle instability, muscle strength
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2) SHFY

2 Y-balance
H AH(functional movement systems)= &, T, FHuf
250l A o WES olgsiel Sk oy
AEE FHAH FHS RASEA W E Az 2
W A wet 2digt g e XV&WWO A=lE
en T2 =435 tH(Moon & Kim, 2022). 2} ®-3Fo| 1‘41
3 1~43] A5= AAIste] Z7HA7E dtstA J—}Xﬂ
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He EAH0l e A A Ao
2019). HIAEE S8 7= oF WRFe =2 33] d& A
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i

A EA o A}Q‘QOJEP(Ha . 2015). & 3
= .84~940]th(Powden 5, 2019; Shaffer 5, 2013).
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(Kim & Huh, 2017).
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Table 1, Exercise program of experimental group and

comparison group

Program Application intensity and time
Supine
Warm-up Stretching dorsiflexion, 3 minutes
plantarflexion 10s
Heel raisin Standing Iset 10s 1~2 weeks 3set
Ankle & dorsiflexion 10s 20s break 3~4 weeks Sset
exercise Heel standin Standing Iset 10s 1~2 weeks 3set
8 plantarflexion 10s 20s break 3~4 weeks Sset
Supine
Warm-down Stretching dorsiflexion, 3 minutes

plantarflexion 10s

4. @7 AR

2 Aol g 4 A2 99 G-
313 ZRawe olgeel Aaadt. 25 B U
1:1, 89 =& 05, AAE 952 %

o X7} M3l vjmA F o A4S BEE st 2] )
20229 9% 05YRE 108 022471 F 457+ F
m 19 13], 1253} 158, 3~453 o= 24 E F715}

o] 208 %55 Y3 tH(Lee 5, 2019). ofjH] AL o
AAE AR Aol A EE CAIT 44 9 BMIE

4 T ARV A7l Fiete A= AT o
AAE AAsHTE & Atol] igh AWE esta o
T ootk FoE I F ALY 2 F A
gog A qAE ARSIk & dAtolAe 24,
Y-balance, CAITE A A5 543t SHE=FE ol&
skl ZAsklch A4 =5 AFolA 21, izl
A 3ol AR gl 9 dhEREAF o R A 9| gl A

du = Aok nx 2a 227 A B}, A5k
2 dye dxasdsza e ¢4
e & XYE| o5 E KNUT IRB 2022-62].

5. A= A7

2 ool HE 27 A2l SPSS ver. 225 0] 83514
t}. Shapiro-Wilk HALS &3 ZHA AAS AlgYsta,
gaRbe] Qubsel E4e AolAlE A% (chi-squared
test) T} SHHEE t-7 4 (independent t-test) S 3l F A
A4e Ageidth U5 T 3 s 2o,
Y-balance®} CAIT=
AAe Aldgstl o,

Hlwst7] Qs o332 -7 % (paired
559 AA (w1lcox0n signed-ranks test)
& ANsigow, T 27 F4) AF Wsle] Aolg 1
t-7 A (independent t-test)} W-F| E L
U A (mann-whitney u-test)2 AA|SIATH AR BE
S fel5Ee pe0sE SHT.
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I A 3 AT AR QvbA S Theat Zrk(Table 2).
T o Abolo] A, A", AlS, A%, BMIL 29
1. AT gARre] EA SO 23t FAA LR {FoT Apo]E HolA] kot
uhA EAol 4 4ol SHlEglch
Table 2. General characteristic of all the subjects (n= 21)
E (n=11) C (n=10) Xt P

Sex (male/female) 4/7 4/6 .02 1.000

Age (years) 24.63+7.07 23.10+£3.63 .61 .545

Weight (0) 63.57+9.80 58.70+8.01 23 230

Height (O) 166.81+7.76 166.00+£6.59 25 798

BMI (O0/0) 22.64+2.18 21.26+2.02 49 150

CAI (right/left) 5/6 6/4 44 .670

E; ankle training with blood flow restriction, C; ankle training without blood flow restriction, CAI; chronic ankle instability
2. 289 #Hst 12.6844.99 N°] H3}gF 2}lo]E HW EAFHOR &9
o [edKez]
29 7 USR ode Aged B4 4w O 0T ARHER0me )
30.25+6.54 No|11, 2] & HHF4L 722541436 NO.&2 =
o 3. SHFY9 wst
A Aol F-o7E Apo]7F YEthH(p<.05). 2 &

A A 27.69+£9.26 No|1l, & & 53.67+16.74 NO.& = ZAAEE =A357] €38t Y-balance 2 A9
A AFol §oIa Aol7h Uehithp<05). AR@T B FA A W 7426£1079 %o, FA F BEL

20 I3t Hat WISk ZolS mlusEE AP
42.00+13.53 N, TR LS 25.98+12.35 No| H5}ef 20| S
Hol SAACR {23t 2ol 7k YrEbtth(p<.05). Tl
B 292 AdTY FA A Bt 43.53£12.01 NojiL,
A Bk 75.90£2328 No.2 FA Ao Fo%t
2o]7F YERFTHp<.05). t2at2 SA Z 41.86+21.88
No|iL, E74 3 70.51427.53 NO.& &4 A-3of {93t
Apol 7k UERRTHp<.05). Ay 2wt +3F Bt
WsleF 2fo|= mwsEd TS 3236+£16.80 N, T

T8 28.65+14.57 No| H3leF 2fo]| S KoLt EA %
o2 ot Aol7k JIATHp>.05). 7FEHY Z¥2 A
Fto] 2 A Ht 28.1046.95 Nojil, 24| T HH2
58151420 No= FA| H-Fof {7k 2po|7F LEkit
CHp<.05). 22L& =R A 34.67+18.12 No| i, =3
3 4735+18.66 No& FA H-Fof §2]3t Zpol7h 1
P THp<.05). A3} vt +£4F B+t sk At
o] = H]_U_GHEEE AP S 30.05£13.96 N, x-S

i

rl

89.05+10.29 %O 2 ZA| H-Tof 425t 2}o]7} e
Th(p<.05). R L 24 A 72.42+11.88 %o] 1L, 24| =
83.00£9.08 % o= FA A-Fof {3t 2pol7} yreryiT
(p<.05). AP} 29 7 Bt HETF Zpo] & H]
W EH AFLLS 14.7941.97 %, hRTLS 10.57+1.28
%2 WstF Afol & Ko FAH R {3 Aol 7t
31 21 tH(p>.05)(Table 3).
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Table 3. The comparison of variables between groups (n= 21)
Group E (n=11) C (n=10) vz
Variable Mean+=SD Mean+SD p
Pre 30.25+6.54 27.69+£9.26
Post 72.25+14.36 53.67+16.74
Dorsi flexion
~) Post-Pre 42.00+13.53 25.98+12.35 2.82 .010
t -10.29 -6.65
p .000 .000
Pre 43.53+12.01 41.86+21.88
) Post 75.90+23.28 70.51£27.53
Muscle Plantar flexion
Post-Pre 32.36+16.80 28.65+14.57 .53 597
strength N)
t -6.38 -6.21
P .000 .000
Pre 28.10£6.95 34.67+18.12
] Post 58.15£14.20 47.35+£18.66
Eversion
N Post-Pre 30.05+13.96 12.68+4.99 -3.38 .001
Z -2.93 -2.80
p .003 .005
Pre 74.26£10.79 72.42+11.88
. Post 89.05+10.29 83.00+9.08
Dynamic Y-balance
Post-Pre 14.79+£1.97 10.57+1.28 -1.54 121
balance (%)
4 -2.93 -2.80
p .003 .005
Pre 19.00+6.73 18.70+4.83
Ankle Post 25.54+3.07 22.00+5.05
instability CAIT (score) Post-Pre 6.7246.16 3.30+2.21 -1.31 .188
index Z -2.93 -2.68
P .003 .007

E; ankle training with blood flow restriction, C; ankle training without blood flow restriction, CAIT; chronic ankle instability tool

o] st Aolg HAPoH TAHCR FoT Aol7k A
& A TH(p>.05)(Table 3).
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