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| Abstract |

PURPOSE: This study examined the effects of low-
intensity resistance exercise combined with blood flow
restriction on muscle activity and muscle fatigue to determine
if such a combination may be an alternative to high-intensity
resistance exercise in maintaining the muscle mass and
strength and preventing degenerative loss of skeletal muscle
and to provide basic data for presenting the effectiveness of
exercise.

METHODS: The interventions were provided for five
weeks, four sessions a week, once a day, 60 minutes a session

to Experimental group I (n = 13), in which low-intensity
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resistance exercise was applied by combining blood flow
restriction with the biceps curl and experimental group I1
(n = 12), in which only high-intensity resistance exercise
was applied. As a pre-test, the biceps brachii muscle activity
and fatigue were measured by surface electromyography,
and the hemodynamic variables, such as blood pressure and
heart rate, were measured. The post-test was performed
identically to the pre-test and compared and analyzed with
the pre-test.

RESULTS: A significant difference within-group was
observed in the biceps brachii muscle activity and fatigue in
experimental group I and only in biceps brachii activity in
experimental group II. No significant differences were
observed between the two groups.

CONCLUSION: Since the low-intensity resistance
exercise combined with blood flow restriction has similar
effects to high-intensity resistance exercise, it is considered
an alternative for improving muscle function in groups unable

to perform high-intensity resistance exercise.
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Table 1. General characteristics

Experimental group I (n = 13)

Experimental group II (n = 12)

Htems M = SD M + SD P
Age (years) 2491 + 3.14 24.03 + 3.12 482
Height (cm) 175.14 + 5.26 176.17 + 4.13 214
Weight (kg) 7329 + 7.32 75.13 + 9.18 234
BMI (kg/m?) 2411 + 292 2493 + 333 479
SBP (mmHg) 117.14 £ 9.84 116.27 £ 10.23 841
DBP (mmHg) 82.19 = 6.84 8332 + 5.13 585
S 24 4 Ak DA B FRAEE SAES 160 mmbge] elo] mEY w7 4 54 &5 A4
steow, BEs 050 9 5L oA G AE o)A el 10 mmHgd F7HAITHI4)
o & el Folol Folat 2 23S A
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A== A(biceps curl, Korea, Newtech)2 ©]-&
2. Alglup alol 1 RMO] 242 ol 2 tiabae] 1 RM 743
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DEEE Ak £5S 1087 AT F 7ele 2AR 5103
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Table 2. Training program method

Program Type Methods

Warm-up ~ Stretching 10 minutes

High-intensity resistance training
1 RM (70%) 5 set, 12 rep, rest time:
Resistance _. 2 min
Biceps curl
Low-intensity blood-restricting exercise
1 RM (30%) 5 set, 30~15 rep, rest
time: 30 sec

Training

Cool down Stretching 10 minutes
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Table 3. Comparison of the change in the Experimental group I
Experimental group I (n = 13) . ,
Pre-test (M + SD) Post-test (M = SD)

BMA (%) 38.14 + 9.34 44,02 + 8.13 -4.943 032
BMF (Hz) 4313 + 8.12 4128 + 9.84 3.528 .045
SBP (mmHg) 118.17 + 8.24 115.32 = 10.29 2.287 271
DBP (mmHg) 82.08 + 7.11 83.13 = 5.11 -1.233 413
MAP (mmHg) 95.13 + 6.24 96.28 + 6.85 -0.918 614
PP (mmHg) 37.15 = 7.21 3545 + 8.13 -2.132 174
HR (bpm) 69.02 £ 13.74 76.82 + 14.82 -4.124 .083
DP (bpm/mmHg) 8127.14 + 1721.38 8515.34 + 2012.13 -4.213 .059

'Paired t-test

*p < .05

BMA: Biceps Muscle Activity, BMF: Biceps Muscle Fatigue, SBP: Systolic Blood Pressure, DBP: Diastolic Blood Pressure
MAP: Mean Arterial Pressure, PP: Pulse Pressure, HR: Heart Rate, DP: Double Product

Table 4. Comparison of the change in the Experimental group II

Experimental group I (n = 12)

Pre-test (M + SD) Post-test (M = SD) ' P

BMA (%) 36.24 £ 6.17 4327 + 5.18 -5.213 .023
BMF (Hz) 4219 + 7.13 40.89 + 6.77 1.828 342
SBP (mmHg) 113.45 + 10.12 110.94 + 8.98 1.613 349
DBP (mmHg) 83.46 + 7.38 8528 + 8.12 -2.003 231
MAP (mmHg) 90.98 + 7.56 93.18 + 8.13 -3.218 124
PP (mmHg) 32,17 = 7.18 29.28 + 6.74 3.452 .148
HR (bpm) 7025 + 10.18 74.19 + 11.38 -4.312 .088
DP (bpm/mmHg) 8042.89 + 1921.13 8124.09 + 1848.94 -2.982 .184

'Paired t-test

*p < .05

BMA: Biceps Muscle Activity, BMF: Biceps Muscle Fatigue, SBP: Systolic Blood Pressure, DBP: Diastolic Blood Pressure,
MAP: Mean Arterial Pressure, PP: Pulse Pressure, HR: Heart Rate, DP: Double Product

S 2wl H $2% ol YUTP < 05), BHTFE  w H2% Fol7h AP < 05), 2o ZEo} B3}
MOl 93 Fol7h §l9iekTable 3). A Mol 218 Fol7h §loiek Table 4).
2. MEZ 119 M Y 2EYE, 2n2E o 3. it 7t Hist blm
Soiats| #ol0| Wat vl NE 7 2EYE, 2R 9 Gsh WY v
MYZUY Pe o 2BAE, 2% L Wt 3 lweH A W 7 So0% ol et gk
2 WQlo] sk Hmol Al SR BHEN  ch(Table 5).
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Table 5. Comparison of the change between the groups

It Pre-test Post-test P
ems
(M + SD) (M + SD) p
Experimental group I 38.14 £ 9.34 44.02 + 8.13
BMA 2.084 .198
Experimental group II 36.24 £ 6.17 4327 £ 5.18
Experimental group I 41.28 £ 9.84 43.13 + 8.12
BMF 2242 .104
Experimental group IT 42.19 = 7.13 40.89 + 6.77
Experimental group I 118.17 + 8.24 11532 + 10.29
SBP 1.652 208
Experimental group II 113.45 + 10.12 110.94 + 8.98
Experimental group I 82.08 + 7.11 83.13 + 5.11
DBP 1.211 324
Experimental group IT 83.46 + 7.38 8528 + 8.12
Experimental group I 95.13 = 6.24 96.28 + 6.85
MAP 3.118 121
Experimental group II 90.98 + 7.56 93.18 = 8.13
Experimental group I 37.15 £ 7.21 3545 + 8.13
PP 1.728 214
Experimental group IT 32,17 £ 7.18 29.28 + 6.74
Experimental group I 69.02 = 13.74 76.82 £ 14.82
HR 1.881 231
Experimental group II 70.25 £ 10.18 74.19 £ 11.38
Experimental group I 8127.14 + 1721.38 8515.34 + 2012.13
DP 5.028 .064
Experimental group II 8042.89 + 1921.13 8124.09 + 1848.94
'ANCOVA

BMA: Biceps Muscle Activity (%), BMF: Biceps Muscle Fatigue (Hz), SBP: Systolic Blood Pressure (mmHg),
DBP: Diastolic Blood Pressure (mmHg), MAP: Mean Arterial Pressure (mmHg), PP: Pulse Pressure (mmHg),
HR: Heart Rate (bpm), DP: Double Product (bpm/mmHg)
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