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PURPOSE: To evaluate the effects of resistance exercise with intermittent blood flow restriction (BFR) on the muscle thickness, maxi-
mal strength, and isokinetic muscular function (strength, power, endurance) in high school field hockey athletes.

METHODS: The BFR group (n=10, 16.1+1.1 years, 172.8+3.9 cm, 66.2+3.9 kg) and the control (CON) group (n=10, 16.60+1.17
years, 172.5+2.3 cm, 65.7+2.9 kg) participated in the same nonlinear periodic training program, however different weight loading
(%RM) was applied depending on whether or not BFR was applied. In this study, the systolic blood pressure was set as the blood flow
compression strength, and a BFR prop belt was used. After the 8-week training period was over, the degree of improvement in body
composition, 1 repetition maximum (1RM), and isokinetic muscle function among groups was compared to determine the effect of
training by blood flow restriction.

RESULTS: The cross-sectional area of the thighs of athletes who applied BFR was significantly increased than that of the CON (p<.05).
In the isokinetic results, athletes with BFR showed higher 1RM than the CON (p <.05). but there were no differences in muscle power
and endurance (p>.05). In the results of improving the muscle strength (IRM and 60°%sec) of the athletes who applied the BFR, there
was no significant difference between the groups in muscle power and muscular endurance.

CONCLUSIONS: Non-linear strength training with BFR might be considered to be an effective method for improving muscle hyper-
trophy and maximum strength of athletes. The muscle endurance and muscle power method once a week, which was not effective in
improving the muscle power and muscular endurance of high school male hockey players.
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Table 1. Pre-and post-measurement items and periods
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Category Content
Pre-test Anthropometric Inbody (weight, % fat), thigh circumference measures
1RM strength Leg press, squat
Isokinetic muscle function Muscle strength (60°/sec), power (180°/sec), endurance (240°/sec) of knee joint
Muscular training program 8 weeks BFR-group (10): nonlinear muscular training with BFR

CON-group (10): nonlinear muscular training without BFR

Post-test

Same with pre-test
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Table 2. Nonlinear periodization training program by groups

Table 3. Characteristics of participants

Day of
week

Program / rest
(between Set)
Mon  Hypertrophy /60 sec 50%RMXx10Rx 3 set 70%RMx 10 Rx 3 set
Tues  Endurance/120sec 20%RMx30Rx3 set 40%RM x30RXx 3 set

BFR group Control group

Thurs  Strength/90sec  70%RMXx2Rx3set 90%RMx2Rx3 set
Fri Power/180sec  30%RMx10Rx 3 set 50%RMx 10 Rx 3 set
7|1= 3k
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Variables n Group Pre Post p
Age (yr) 10 CON  1660+1.17 339
10 BFR  16.10£1.10
Height(cm) 10 CON 172454233 172.66+247 T .265
10 BFR 17279+3.85 172.84+381 G:.857
TxG:.488
Weight (kg) 10 CON  65.73+£293  66.72+252*% T:.013
10 BFR  66.19+391  67.07+4.95 G:.157
TxG:.805
Fat (%) 10 CON 1265+245  1359+264*** T..000
10 BFR  1208+267  13.07+2.27* G:.630
TxG:.877
Data are means + SD.

*p<.05, **p<.01, ***p<.001 vs. pre-CON, p<.05, ¥p<.01, #*p <.001 vs.
pre-BFR.
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Table 4. Thigh circumstance and 1RM comparison between groups

Variables n Group Pre Post p
Right thigh 10 CON 5336+3.52 5440+3.58 T:.000
circumstance (cm) 10 BFR  53.51#391 5590+368 G:.621
TxG:.000
Left thigh 10 CON 53.18+336 54.11+330 T:.000
circumstance (cm) 10 BFR 52.53+3.83 55.18+362 G:.896
TxG:.000
Leg press (kg) 10 CON 69.70+556 7430+6.86 T:.000
10 BFR 7020629 78.00+6.73 G:.464
TxG:.006
Squat (kg) 10 CON 66.60+4.72 72.80+500 T:.000
10 BFR 66.00+4.99 7561+488 G:.618
TxG:.000
Data are means+SD.
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Table 5. Isokinetic muscle strength (60°/sec), power (180°%sec), and endurance (240°/sec)

Angular velocity Variables Group Pre Post p
60°/sec knee extensor peak torque (N-m) D CON 194.80+7.94 205.10+6.03 T:.000
BFR 194.30+£4.95 220.70+£11.17 G:.032
TxG:.000
ND CON 191.60+7.14 203.32+6.50 T:.000
BFR 193.80+3.88 213.40+6.93 G:.032
TxG:.000
60°/sec knee flexor peak torque (N-m) D CON 113.00+£6.31 118.11+5.30 T:.000
BFR 11240+6.33 124.18+6.59 G:.333
TxG:.000
ND CON 109.90+3.87 116.65+4.40 T:.000
BFR 110.25+£6.43 123.40+6.74 G:.161
TxG:.000
180°/sec knee extensor peak torque (N-m) D CON 261.10+£11.69 263.84+9.65 T:.209
BFR 261.80+10.79 263.40+11.02 G:.974
TxG:.743
ND CON 257.30+12.22 258.00+12.46 T:.260
BFR 257.00+13.16 259.04+12.21 G:.950
TxG:.582
180°sec knee flexor peak torque (N-m) D CON 161.15+15.21 162.46+15.51 T..217
BFR 160.16 +19.60 161.62+15.88 G:.909
TxG:.965
ND CON 156.30£19.31 158.70+£16.79 T:.845
BFR 157.84+£1941 159.39+20.23 G:.925
TxG:.973
240°/sec knee extensor total work (watt) D CON 660.30+65.87 661.50+£73.30 T:.762
BFR 659.70+69.71 660.60+64.53 G:.981
TxG:.965
ND CON 648.20+66.40 649.90+68.21 T:.398
BFR 647.50+68.59 650.96+70.15 G:.996
TxG:.776
240°/sec knee flexor total work (watt) D CON 431.74£31.53 432.00+32.19 T:.979
BFR 426.60+35.99 426.16+27.05 G:.69%4
TxG:.914
ND CON 419.77 £35.39 421.05+42.03 T:.803
BFR 420.90+33.62 421.33+£29.74 G:.962
TxG:.895
Data are means * SD.
D, dominant; ND, Nondominant.
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