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Abbreviations: BFR, blood flow restriction; SKU, standard 
kaatsu unite; ACSM, american college of sports medicine; 1RM, one 
repetition maximum; VO2max, maximal oxygen uptake

Introduction
In 1966, Sato Y received the inspiration of KAATSU. He felt 

numbness because of his sitting position on the floor. He recognized 
that pain is the same if the person did any resistance exercises. He 
attributed that swelling sensation to the decrease of blood flow and 
theorized that muscle swelling and altered sensation may be caused 
by, or associated with reduced blood flow to the muscle.1 Thus, 
reducing the amount of arterial blood flow to the working muscles 
while simultaneously moderate restriction return of venous blood 
flow is a form of training traditionally known as KAATSU which 
means in Japanese with (additional pressure).2

KAATSU training became an important training strategy which can 
increase muscle mass, endurance, and strength. (BFR) training is also 
known as blood flow restriction moderation which involves restricting 
venous and arterial blood flow to an exercising muscle to increase 
strength gains and support muscle hypertrophy.3 Additionally, (BFR) 
training involves the use of cuffs placed near around the proximal 
part of a limb, for maintaining blood vessel inflow while restricting 
venous return during the exercise.4 One of the important benefits of 
(BFR) resistance exercises is that relatively light loads can be used 
to facilitate hypertrophic responses similar to traditional high-load 
unrestricted resistance exercise.5

Although the use of (BFR) resistance exercise seems to be 
effective, the mechanisms underpinning the hypertrophic adaptations 
are yet to be fully determined such as resistance exercises, strength, 
endurance, and high-intensity hypoxia training.6 Consistently with 
(BFR) resistance exercises also strength training is a necessary 
element to most sports programs, and there are varying irregularly 
schools of thought and training terms used to enhance muscular 
strength, and a large portion of them are recognized and effective.7

Why blood flow restriction?

While the American College of Sports Medicine (ACSM) 

recommends training with a weight of at least 70% one repetition 
maximum (1RM) for achieving muscular strength and hypertrophy, as 
it is believed anything below this intensity scarcely produces radical 
muscle growth.8 (BFR) training can increase muscular strength, 
hypertrophy, and muscle endurance with 20-25% of (1RM) intensity, 
by decreasing the volume of training to 15-20 minutes per day and the 
volume of training per week from 1-3 sessions.

Benefits of blood flow restriction

In order to gain increases in the size and strength of skeletal 
muscle, it is commonly believed that training intensity of at least 65% 
of (1RM) is required.9 However, recent studies suggest such gains 
may be obtainable with considerably lower resistance in combination 
with (BFR), even in well-trained athletes with a history of resistance 
training.10 In addition, the proposed (BFR) benefits of muscle 
hypertrophy,11−13 strength gain11−15 and endurance,16 which have 
been observed quantifiable,7 as well as there are many physiological 
effects of (BFR), including aerobic power,17 and increasing protein 
synthesis,7 while the increase in maximal oxygen uptake VO2max have 
only been diversified following aerobic (BFR) training performed at 
or above 40% of the VO2max.

15

Consistently with previous paragraph (e.g. Along with strength, 
hypertrophy, endurance and aerobic exercises) it is also important 
for health and wellbeing to enhance the exercise economy, which is 
considered one of the most important achievement factors in sports, 
and it’s also related to aerobic and anaerobic abilities, strength, 
endurance and other physical abilities of athletes, which can be 
combined with (BFR) exercises.

Obviously, one of (BFR) training benefits is increasing the effort of 
the VO2max and performance enhancement which are related to exercise 
economy.7 (BFR) has also been combined with a few unique exercises 
(e.g. knee extension, knee flexion, leg press, cycling, walking, elbow 
flexion, bench press) and most have observed the increase in muscle 
hypertrophy.18 In addition, combining low-intensity aerobic exercise 
with (BFR) is considered as an adapted single training method, which 
can bring about many benefits including peripheral (e.g., muscle 
strength and hypertrophy, angiogenesis, increase in oxidative enzymes, 
glycogen content) and central aspects (e.g., stroke volume).14,15
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Abstract

Blood flow restriction (BFR) training has become a common training method and 
a modern technique for strength gaining, (BFR) also associated with muscle mass, 
endurance, and muscle oxygenation. Scientific studies in (BFR) training concluded 
that resistance training with (BFR) can increase the strength gains and support muscle 
hypertrophy. Nowadays all researchers are looking for (BFR) as the definition of blood 
flow moderation training because they knew that the technique of restricting the blood 
should be in a moderate quantity of standard Kaatsu unite (SKU) cuff pressure. This 
manuscript letter is designed to address the importance of (BFR) training to develop 
muscle strength, endurance, and muscular inflation, muscle oxygenation using near 
infrared spectroscopy equipment, blood flow velocity, and how previous studies use it 
to develop the aerobic and anaerobic capacity for athletes.

Keywords: kaatsu, blood flow restriction, muscle hypertrophy, strength, muscle 
oxygenation

MOJ Sports Medicine

Mini Review Open Access

https://creativecommons.org/licenses/by-nc/4.0/
http://crossmark.crossref.org/dialog/?doi=10.15406/mojsm.2017.01.00012&domain=pdf


Moderate blood flow restriction training 43
Copyright:

©2017 Muhammad et al.

Citation: Muhammad K, Hamed I. Moderate blood flow restriction training. MOJ Sports Med. 2017;1(3):42‒44. DOI: 10.15406/mojsm.2017.01.00012

Finally, (BFR) becomes one of the best training methods, which 
coaches turned to in recent years, because of its rapid positive effects 
on muscle size, strength, and health which can make differences in 
athlete’s performance. Increasing muscle activation is also associated 
with low external loads 20–30% of (1RM) caused by the restriction of 
blood flow.19 (BFR) is also characterized by its small volume, which 
saves time, costs, works in low intensities and allows the athletes to 
control their load. In addition, (BFR) training can also stimulate blood 
lactate release and then turns it into a protein because of those signals 
from the brain (growth hormone) which spreads to all the body’s cells 
and eliminates fats.

Research interest

Plyometric exercises with light loads didn’t used previously with 
(BFR) training, also the maximum repeated sprint ability exercises 
and only two studies used the interval endurance exercises with 
(BFR).20,21 It’s also very important to enhance the tissue saturation 
index for the players depending on this technique. Additionally, to let 
the muscle use a huge amount of oxygen during the training, which 
can improve the usage of oxy-deoxyhemoglobin of it.

Conclusion
The novelty of (BFR) studies concluded that, occluding the blood 

flow in veins may cause many problems, because venous blood flow 
occlusion will prevent blood cycle to be completed and this may 
cause heart failure and arterial stiffness. So it’s better to define the 
blood flow restriction as blood flow moderation training. In this 
context, recent studies concluded a lot of scientific results regarding 
to the benefits of (BFR) training such as; improving the sprint time 
when it was compared with low-intensity sprint interval training, 
decreased the level of muscle damage, increase the rectus femoris 
muscle thickness,22 a higher relative pressures result in the greatest 
cardiovascular responses, perceptual responses are augmented with 
increasing applied pressure, due to the cardiovascular response the 
relative restriction pressure decreases during exercise,23 a physical 
exercise session with continuous or intermittent (BFR) didn’t promote 
muscle damage24 and the longitudinal use of (BFR) training lead an 
increases in strength and hypertrophy.25
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