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The effect of difference in the method of same intensity application cycle exercise
with blood flow restriction on isokinetic muscle strength and aerobic performance
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Abstract

The purpose of this study was to analyze the effect of the difference in the method of same intensity application cycle exercise
with blood flow restriction on isokinetic muscle strength and aerobic performance in 24 healthy men and women. The group was
classified into the CON60 group (n=8) to which the same exercise intensity was applied without blood flow restriction, the BFR60
group (n=8) to which the same exercise intensity was applied with blood flow restriction, the monitoring-BFR60 group (n=8) to which
maintain the same overall intensity with blood flow restriction through monitoring of VO2 and HR. The VO2max 60% exercise
intensity was performed for 20 minutes 2-3 times a week for 6 weeks. The study result showed that the average HR and METs
during exercise were higher in the BFR60 group than the CON60 and Monitoring-BFR60 groups (z=.041), (7=.003). In the pre-post
test, the muscle ratio of weight was significantly different in the BFR60 group (z=.01D), the body fat ratio was significantly different
in the BFR60 group (7=.014), and the Monitoring-BFR60 group (z=.036). Also, isokinetic muscle strength showed a significant
difference at 180° /sec and 240° /sec except for the 60° /sec extensor in all 3 groups (zK.05). VO2max and VE amount showed a
significant difference in BFR60 and Monitoring-BFR60 groups(zK.05), and there was a significant difference in all groups in exercise
duration(z£.05). In conclusion, the general blood flow restriction method will suit people with healthy physical abilities as the intensity
increases compared to the applied load, the monitoring method to maintain the set intensity will suit people with relatively low
physical strength because they can exercise safely.
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o] AAkA 3k =23} q]
A 2EH2AE WA Ha, Oli Zz%" lE—oH WBE} &7
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2014). JE2 iR dRAGS 83 &5 ATFEHEL
o e A7 E F des AARITE ojZ2e] dRAIRE &
T Al AA AeR A=t A gk APATEe] ARg
AAolm TRt d7so] Bad o= Az

weha] ool ARl ftaR-wold F&et sle AP
»‘43%% Ag3le], 71E SRAS A8s 25 A AT 4=
o] oS HAT F S HoE AFHTL

B AT 67 RAGE fr - F 2 U3 AR AlF
9] A8l wEt AAl 5L Atole} skAY T4
I kA g rAE YEFs gosie] dRAIS

28 8ol F2o] Sl

ri
K 1% Mo

s
[}

o

r
1

TF 20-3541¢] <l
o A Folg

- ‘o
N
P
r)v
ol
QL
2
=
2
o
A
M\
rlo
©
=
fo
%
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2k F T 60% el S dES 283 CONGO HeHn=8),
HRAG A HokadF e 60% dshe £54EE 4

32 s o Aol AEZ72 s AR AH 7
T2 Sl Bo=A AR S A AFAN WA Doy ey gune, sRAEs 9 53 mUHRL £
=7} WglsiAl @t o4 EHOH Mouser &(2017)2] AFolME= A o - - el . =
3 HultAAHAZY 60% Pk A= ArAHT, AusE
o]FLE A FAY f - T2 wluwd Ax} AriF o) of 10% o e _ L .
o o] UEhfolth ofg} 2o Azl Aezsle] wel A FA3k] A3 monitering-BFR60 Aen=8) o2 E-F3lHch H
= e °e =% o gPdate) AAE EAL O <& DI 2tk
ZAERt =2 a39= YehdA HEd), Yasuda 5(2008)2) ‘E‘?Oﬂ
1. hamio] AR =4
, , S Rest BP
Subject N Age D Height D Weight D MM D BF D VO2max D (mmHg)
() (cm) kg (%) (%) (mi/kg/min) SP SD DP SD

CONeO 8 316 28 168 87 722 115 406
BFRGO 8 303 33 170 81 731 113 406
MBFR6O 8 206 44 1683 97 681 132 369

37 216 56 335 27 1167 82 819 91
34 211 56 345 24 112 104 732 84
29 238 337 3563 22 1142 109 75 84
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I3 25 & HeIE0| Wt X0|One-way ANOVA)

Variables Group n M SD F p  posthoc
OON6O@) 8 1416 5
A :
Tyl B 8 1463 115 87 04 o
MBFREOG 8 1356 5
OONGOE 8 66 03
CHA S -
WS BRGON 8 76 07 7B 006" a o0
MBFREOG 8 66 06
CONBO) 8 192 3
MM pereyn) 8 231 43 2141 142
(mminkg) E00) 143 214
MBREOG 8 211 36
NGO 8 81 204
s
e BN 8 @3 24 0B @5
MBFREOG 8 778 245
oONEOE 8 31 15
O BRep 8 41 12 1265 803
(o) 5000) 112 1%
MBFREOG 8 84 12
* p<.05! * ok p<.O1Y * ok ok p<.m1
) 85 5 B3 A

6% &% F AT & BT Aol R9IF Holpm0DE 1}
Epflom,  Monitering BFR60  eH135.6£5)%tt BFR60 Rt
(146:3+115)°] 71 ek

FYMETDN Fr2l3 Aol
(p=0035 YERAom, CON6O Feh6.60.3)% Monitering BFR60
HH6.620.6)E Tk BFR60 FTHT.6+0.7)0] =A Lrepsitt.

29 05 F B ALAARR1D, SNSRI, 2
A BAR A3 IR Aol Lish 23l

2 HAMEQ| i}

6+ =5 5 AT HIE dohy] sl t<E O, &
5k 2ol sttt
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HA20| Big)Two-way ANOVA)

Varidbles  Group
CONBO

n pre SD post SD F p
e 8 407 41 409 42 T 14702 001***
—28Hlg BFR60 8 408 32 419 33 G 072 931
(%) MBFRGO 8 412 43 418 42 TG 1682 210

8

8

8

CONBO 272 66 268 67 T 16702 001***
HXE=Z
(% BFR60 267 46 249 52 G 133 86
M_BFR60 261 64 253 64 TxG 2216 127
o0, ** pl01, ¥+ pdo0t
I 5. AME0| tis|T-test)
Variables Group n t Yo,
CONBO 8 -1.069 321
HSeh| § R
EEEYA BFRG0 8 3432 011
M_BFR60 8 -2010 034
CONe0 8 1,007 347
HRLE(%) BFRE0 8 3253 014+
M_BFR60 8 2585 036*
* <05, r (01, Fr p( 001
1) Z2=tlE

Azt ZEHles 4% A7 Jeae(p-210) 2 e 7
(793D frofet a3 YeRtA] ggto, A7l 7 ol Al
(7=.00D7} YERstom, BFRE0 kol A(40.8+3.2 1T} 65 &
5 $H41.96+3.3) FeolskAl F7FFATHp=01D.

2) AX[LE

AAES B4 A A5aH(p=120) 2 A =876 #
Ofgh zpol= YERA] @ekou, A7l E o3k 2hol(p=.00D)7}F
Eltor, BFR60 HtollA] AFH(26.7+4.6), 65 =5 $24.9+5.2),
Monitering BFR60 ekl Al AF(26.146.4), 65 1—% 3(25.3+6.4)
sl At p=.014), (p=.036).



I 6. S Z249| Hs|Two-way ANOVA)

E 7. S2M T2{0| Bis|(Ttest)

=1

Variebles Group n  pre  SD post SD F Yo, Varigbles Group n t Yo,
OONBD 8 2171 70 2265 408 T 4484 056 Eersr ONeO 8 -531 612

BN by 8 2101 419 222 412 G 048 954 T S 1%
(%BW) S : - : 60/ sec MBREO 8 0272 057
607/ MBFRED 8 2096 459 288 449 TxG 695 510 ) - CONBD 8 -248 811
Sec lexor .
(PT) CONBO 8 1074 186 1134 255 T 35720 000*** @Bw) ~ BRSO 8 -3.204 013
Fexdr oepey 8 1134 255 122 272 G 022 979 MPHD & 2% 00
(%BW) &8, : : : - CONBD 8 3637  008**

ensor

MBFRG0 8 1248 326 1524 335 TxG 2733 (088 (%BW) BFRE0 8 2924 022

180°/ sec MBFREO 8 3962 005**

CONBD 8 3015 598 3205 529 T 11657 003* * (AP) - ONGD 8 45% 003" -

lexor .

b BFRGD 8 G076 63 44675 G O 980 eBw) B0 8 837 012

0 MBFREO 8 279 07+

180¢/ MBFRE0 8 2905 784 3288 675 TxG 1226 314 oND 8 1495 178
SEC Bxtensor .

(AP) CONBD 8 1743 398 2174 505 T 28408 00*** (Bw) ~ BRG08 -2.965 021
q 240/ sec MBFREO 8 1075 318
oy BP0 8 1764 34 2021461 G 1298 2% (TP NGO 8 4474 0" -
Flexor .

MBFREO 8 2047 726 2503 496 TxG 615 550 (%BW) BFREO 8 2414 047
MBFRGO 8  -13493  000* * *

CONGO 8 35395 812 353905 749 T 12003 002* *

Extensor 56210
(BW) BFR60 8 34346 7525 3812 7172 G 3
24/ M BT

(TW) CONBO 8 17555 4601 1963 4004 T 26488 (0* **

402

8 40654 116534111510973TxG 5147 015*

foor BFRE0 8 2478 5577281817213 G 5323 013**
MBFREO 8 19943 420 221484144TxG 720 498
* ,0<O5, * % ,0(01, * % % ,0<OO1

1) 60°/sec &

65 5 T 29 55T I4% 60° fsec] extensor &%
S BN A BEAE(p510) B AT M9, A7l T
(7=.056) frolt 2fol= VERA] St

=

Z

4% 60° fsece] flexor a4 B3 A A 2-8(p=088) 2
© ZHpR979), frofdt kel YEREA] edgkont A7) 3E o)
& Zto|7F o (p=.000), BFR60 ko] ARd(113.4£25.5), 65 &
5 3(122+27.2), Monitering BFR60 Fetoll Al A}#(124.8+32.6), 6
T 5 1524335 ol oAl SFSHATH.000),
(p=.020).

o N,

SpA| SFAER SUZE AMOIERS MYl Aot S5 = 7y

* (05, ** p(01, *** p 001

2) 180°7/sec 2af

745 180° fsece] extensor #he EA3F A A AE(p-314)
2 AT Hpm986) 7o S UEREA] 4gte ‘/k A7T 7E Ar

o3k Zpo]7b YRt o H(p=.003), CON6O Fwho] AR(301.5459.8),
65 =5 ${320.5£52.9), BFR60 oA AF(307.6163), 65 &
E —.—(324.4i67.5), Monitering BFR60 etoll A A}#(290.5+78.4)
& FE88£675) TEE 2L FosHA kIt
(2=.008), (7=.022), (p=.005).

flexor #& 43 Ay} Ao2-8(p=550) 2 A THp=2%) &
o A3k= UERA] @okouy, A7l 2F frefgk Atelrh woH
(7=.000), CON6O Fho] AF#(174.3439.8), 65+ =5 $4217.4+59.5),
BFR60 HHllA A(176.4£34), 65 & $(202.1+46.1), Monitering
_BFRO0OFI Tl A APH(204.7472.6) 25 3(250.3+49.6) 554 &
R]47F frefsiAl 7kt p=.003), (p=.012), (z=.027).

3) 240°/sec 2R|T=

745 240° fsece] extensor gk HAE As} ek 7HpA402)
fog Fvh= JeA gokou) AsAE(= 0153 A7) 7

(7=.002) F-2l3t E3k7} et Monitering BFR60 Fgholl A AL
(4065+1165.3) &% 3(4111.5+1097.3) S&4 ZATHo] Host
A F7¥H5THp=.02D),

&% 240° [secd] flexor ghs E4% A3} AJ528(p=4%)
UERYA] ekgkort Ak 7Hpe013), A7) ZHp=000) 2)3k 2jo)7t
UERITE CONGO kel Al AFR(1755.5+460.1) % $(1963+409.4),
BFR60 Fwoll ] AFRI(2478£557.7) &5 $42818.1+721.3), Monitering

US| oRl= & 227

oT1o =



_BFR60 Aetoll A APA(1994.3+420) &5 3(2214.8+4144) 55
ZATEo] frefsil —57}0}2114@.003), (7=.047), (2=.000). E{P
2k 7+ =}olof 4} CONGO, Monitering BFR60 FehEch BFR60 et
o] ZAFHo] E=A F7FIATHp=013).
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67 ©F ¥ SERANE ER 44
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e WsE Yo}

Foaet.

O[A

8 FAAM EHs20] Hi5|Two-way ANOVA)

Varidbles Group n pre SD post SD F 0
CONBD 8 32 49 316 49 T 7754 0t

E|CHA

MERF BFREO 8 341 69 37 53 G 1485 249
(ml/mmﬂkg)

MBFR6O 8 363 61 374 62 TxG 3141 064
CON6O 8 1119 28 116 21 T 71166 000***
BFRGO 8 1011 268 1239 29 G 157 8%
MBFREO 8 1021 271 1123 274 TG 14095 (00* **
CONGO 8 1147 203 1225 231 T 85914 000* **

RSAZE BFRGD 8 11:53 214 1441 226 G 553 583
(mmiss)

Rt
(I/nin)

MBFR60 8 1259 346 1354 330 TxG 18702 (000* **
* P<.05, * % 10<'01’ * k% ,0(001

T 9, QAMA Asi=aio] uis|T-tes)

Variables Group n t yoj
E[CHAM CONBO 8 303 771
M=t BFRO 8 3194 015+
(mi/min/kg) MBFREO 8 -3.660 008 * *
3 CON6O 8 -1.353 218
I -
(jmin) BFRGO 8 -10.332 000
M _BFR60 8 -4489 003* *
o= CON6O 8 -2.682 081*
XIEA[ZH BFR60 8 -10.495 000 * *
(mm:ss) MBFREO 8 3015 020+
* p(05, ** p(01, *** p¢ 001
1) E[CHAMAZE

AUaAAES BB AT EARR060 B A
(7249 §ro% TR et Qgkonk A7l gk feld Aol
(7=.00D7} YEeRom, BFR60 oA APH(34.1£6.9), 65 &5
$(37+5.3), Monitering BFR60 oAl AFH(353£6.) &5 +
(37.4:6.2) $rJ5PA Z71BATHp=015), (7=009).

2 >

SRS B AT Ug R85 fold B YA
oLk, EAF(-000, A1 T % AoNp0007) Lekk
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om, BFR60 Fetol A AFA(101.1+26.8), 65 5 3(123.9+22.9),
Monitering BFR60 F{&ellA] AR(102.1+27.1) 1—% 3(112.34+27.4)
FoJ8Al Z7F8FTHp=.000), (2=.003).

3) RI&ARH

AENHE B4 A3} A 2Hp=583) froldh &9 veRd
A ko), A AE(p=000), Al7] ZF sk Zhol(p=.00007F
BRI CONGD FetollA] AFH(1147+2:03) &% 34(12:25+2:3D),
BFR60 FwellA] ARA1153+214), 6F % 3414:41+2:26),
Monitering BFR60 Fetoll Al AR(12:59+3:46) &5 3(13:54£3:30)
FrolatAl E7FFATip=.03D), (=.000), (p=.020).

3k

=2
=)
R0
rir
off ok

o] Ao Fa3g 7é7 t T W Aol iAol
W dRAGS 283t BFR60 e
oA #=A bt PEL A7] Zb zpolol|A 65 & ¥ BFR60
HeollA &) F7IsIom, Al Jo —J—‘[‘OHA’E TEY &
g} kA s E e ALAIR] ST AT ¢
BFR60, Monitering BFR60 7 F el A= AL 74 9 Hojaka
AHET %] F7ksisith

it o g HFATS H8% S5 T L= ¥
FAo] F7HHORE AESTHE Yo He

AW A ¥R QI3 13] uhEao] kAt AskA
OE A 2EH 2T Aldkr 9 tiAlg ] ST 9l
2 Raska ckBennett & Slattery 2019; Junior et al, 2019;
Mouser et al,, 2017). o]o] we} & dA7te] Ay} FoiA ZFmoA
AT & BFR60 HetollA Ak 2 tiabgo] 718 =4
Ueptom, ol MPATEd 59T 245 UElt =3
SAROE ol atole UepA| Wgtoy &5 & AT
oAl EFAITS A &2 CON6O FwhHEcT} BFRE0 HtolA oF
4 mmin/kg Ztol7} UERTE o]2 Hol FFA|gto] Hikh 37
o] FHslE AAAHTel FRIths AddA7=(Mendonca et
al, 2014; Ozaki et al, 2010; Silva et al., 202D} AR HE
BT A7 02 BFRO0O HetollA 657 &5 & o] HRlolA
71 B T AlolE UERd Al AESTVIE I3 SR 4

A=)
shH gRARS 3 259 & TJ&% 287 2 AR 7

a7} =, l% o5 W TR dAREE 33 7I9F o] %

7reke i) A3l B3 AT EE [GF-19 712 whid

el FoA3HA l Ho, ZAEAN 2R Z) B 2N F
32 Eaf o]FojztkEsparza 2017; Ursprung 2016; Liu et al,
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