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Abstract

Introduction. Athletes, as well as recreationally trained
individuals are increasingly looking for innovative techniques
and methods of resistance training to provide an additional
stimulus to break through plateaus, prevent monotony and
achieve various training goals. Partial or total blood flow
restriction (BFR) to the working muscles during resistance
exercise has been used as a complementary training modality,
aiming to further increase muscle mass and improve strength.
BFR is usually used during low-load resistance exercise and has
been shown to be effective in enhancing long-term hypertrophic
and strength responses in both clinical and athletic populations.
However, recently some attention has been focused on the acute
effects of BFR on strength and power performance during high-
load resistance exercise. Aim of Study. This article provides an
overview of available scientific literature and describes how
BFR affects the 1-repetition maximum (1RM), the number of
repetitions performed, time under tension and kinematic variables
such as power output and bar velocity. Material and Methods.
Available scientific literature. Results. As a result, BFR could be
an important tool in eliciting greater maximal load, power output
and strength-endurance performance during resistance exercise.
Conclusions. BFR as a training tool can be used as an additional
factor to help athletes and coaches in programming varied
resistance training protocols.
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Introduction

lood flow restriction (BFR) has received much

attention and has been shown to be beneficial
for clinical cohorts, athletes and active individuals in
improving their physical performance [35, 51]. Exercise
with BFR is a strategy that involves application of an
inflatable cuff, tourniquet [35] or elastic wrap [22] around
a limb, proximally to the muscles being trained, in order
to reduce the arterial blood flow and to shut the venous
blood flow [51]. BFR is applicable to any form of physical
activity; however, most research is focused on resistance
training [5, 10, 24]. The BFR during resistance exercise
at low external loads is generally used for rehabilitation
purposes as well as a tool to prevent sarcopenia in
the elderly [22]. The resistance exercise under BFR
performed at higher loads is used in order to maximize
training adaptation [35], typically to increase hypertrophy
responses [9, 17, 54]. The mechanical tension generated
by the cuff increases metabolic stress and is the main
physiological mechanism influencing muscle adaptation
after resistance training under BFR. The increase of
metabolic stress during resistance exercise under BFR
results in cell swelling [24], enhances intramuscular
signaling [19, 28], increases recruitment of fast-twitch
muscle fibers [27, 40] and enhances responses of the

TRENDS IN SPORT SCIENCES &3



GAWEL, JAROSZ, MATYKIEWICZ, KASZUBA, TRYBULSKI

endocrine system [36, 39]. Furthermore, the hyperemia
following occlusion may play a significant role in
nitric oxide production [37], increased phosphocreatine
resynthesis, altered oxy-deoxyhemoglobin kinetics
[3] and increased oxygen uptake [1]. In addition to
physiological factors, recently also mechanical factors
(mechanical energy accumulated and released by the
cuff) have been indicated to influence acute kinematic
changes following resistance training under BFR [32].
During resistance exercise under BFR the strain of
the material, of which the cuff is made, may produce
additional elastic energy, which is released from the cuff
during the concentric contraction [50], increasing the

value of the maximum external load lifted, power output
and the maximum number of repetitions performed [48].
Despite countless scientific studies that focus on
resistance exercise under BFR, only a select few
have analyzed the acute effect of BFR during isotonic
resistance exercise. BFR used during resistance exercise
can influence acute exercise volume and in turn, the
resultant chronic changes in maximum strength, power
output and endurance performance [11, 32, 48, 50].
Therefore, the main focus of this review is to analyze
the current state of knowledge concerning the influence
of BFR during resistance exercise on mechanical
responses to resistance training (Table 1).

Table 1. Summary of studies exploring the acute impact of blood flow restriction on power output, maximal strength and

endurance performance during resistance exercises

Occlusion pressure

Reference (% AOP/mm Hg)/ Subjects/cuff width Protocol Main findings
BFR protocol
unilateral dumbbell elbow
3 0,
70% AOP/ BER applied flexion (70% 1RM)
. . . part 1: 1 set x maximal .
at the completion of the 7 resistance-trained men, | maximal REP for BFR
Dankel . . . number of reps to o
first set for the duration of 3 resistance-trained women/ . . condition compared to
etal. [8] . . exhaustion without BFR
the rest interval and cuff width 50 mm . control
part 2: 1 set x maximal
the second set
number of reps to
exhaustion with BFR
1 PP, MP, PV, MV for 150%
back squat (70% 1RM) AOP compared to control
. 1 PP, MP, PV, MV for 150%
100% AOP . 3 sets x 3 reps with
Gepfert 10 male judo athletes/ . . AOP compared to 100%
150% AOP . maximal velocity
ctal. [11] intermittent BFR cuff width 100 mm of movement in concentric AOP
ha < PP, MP, PV, MV
phase for 100% AOP compared
to control
~30-100 mm H £ pre§sure/ 10 recreationally active . .
BFR applied immediately bilateral leg extension .
. men, | maximal REP for BFR
Loenneke before exercise, removed . . (30% 1RM) ..
. . 10 recreationally active . condition compared
etal. [21] immediately after 1 set x maximal number
. women/knee wraps 76 mm . to control
post-exercise whole blood wide of reps to exhaustion
lactate measurement
1 maximal REP for BFR
compared to control for
bench press 2/0/X/0 tempo in set 1, 2, 5
. . 5 sets x maximal number 1 maximal REP for BFR
Rawska 80% AOP continuous BFR 4 resistance-trained women/ of reps to exhaustion for compared to control for
etal. [32] ° cuff width 100 mm P P

2/0/X/0 and 6/0/X/0
movement tempo

6/0/X/0 tempo in set 1
1 total REP for BFR
compared to control
for both tempos
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13 recreationally active

unilateral knee extension

| maximal REP for BFR
compared to control at 20,

Wernbom 200 mm Hg pressure/ men, 4 sets x maximal number of 30, 40% 1RM
etal. [41] intermittent BFR 3 recreationally active reps to exhaustion at 20, 30, <> maximal REP for BFR
women/cuff width 135 mm 40, 50% IRM compared to control at 50%
IRM
. . unilateral knee extension | maximal REP for BFR
8 resistance-trained men, .
Wernbom 100 mm Hg/ . . 3 sets x maximal number  compared to control for
. 3 resistance-trained .
et al. [42] continuous BFR women/cuff width 135 mm of reps to exhaustion at each of 3 sets and for all
30% IRM 3 sets combined
1 PV for intermittent and
continuous BFR conditions
bench press at 20, 30, 40, 50% IRM
. 70% AOP/ . . 8 sets x 2 reps (20 to 90%  compared to control
\Z?Lli [44] intermittent and continuous rlr}efle/zllfgr\;ciz_tzi:geim IRM with 10% steps) with <> PV for intermittent and
’ BFR maximal velocity continuous BFR conditions
in concentric phase at 60, 70, 80, 90% IRM
compared to control
<> MV in all conditions
part 1:
1 1RM for 150% AOP
bench press compared to control
o o part 1: 1RM test, part 2:
Wilk ilri)t(e)r:;ﬁg:t%l}?RISOA) AOP/ 12 resistance-trained part 2: 3 sets (60% 1RM) x 1 maximal REP, TUT for
et al. [48] men/cuff width 100 mm x maximal number of reps ~ 150% AOP compared to
to exhaustion at maximal control
velocity of movement 1 maximal REP, TUT for
the 150% AOP compared to
control 100% AOP
bench press
Wilk 90% AOP/ 10 resistance-trained 3 sets x 3 reps (70% 1RM) (T:oilzii\i/([)i f:r;xiéotroBFR
etal. [49] intermittent BFR men/cuff width 100 mm at maximal velocity of control
movement
1 PP, MP, PV, MV for wide
cuff BFR compared to
14 resistance-trained bench press narrow cuff BFR .
Wilk 90% AOP/ men/cuff width 40 mm I set x 3 reps (70% IRM) | 1> MP, PV, MV for wide
. . . . cuff BFR compared to
et al. [50] intermittent BFR (narrow cuff) at maximal velocity of control

and 100 mm (wide cuff)

movement

< PP, MP, PV, MV for
narrow cuff BFR compared
to control

Note: AOP — arterial occlusion pressure; BFR — blood flow restriction; IRM — 1 repetition maximum; PP — peak power output; MP — mean
power output; PV — peak bar velocity; MV — mean bar velocity; TUT — time under tension; REP — number of performed repetitions; tempo
of movement (2/0/X/0) — eccentric/isometric/concentric/isometric; 1 denotes significant increases; <> denotes non-significant differences;

| denotes significant decreases

Factors affecting acute performance during BFR
resistance exercise

Several factors regarding the acute impact of BFR
resistance training on various adaptive changes have
been distinguished; however, their exact impact still
remains insufficiently examined and described. The
current literature analyzes the influence of individual
variables such as cuff width, cuff pressure, scheme
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of BFR use (continuous and intermittent) and type of
movement, which can significantly affect the acute
and long-term adaptive changes following resistance
exercises under BFR conditions.

Cuff width
There is no uniformly adopted and standard cuff width
for BFR training. However, previous studies confirmed
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that cuff width is a significant factor that should be taken
into account during resistance exercise under BFR [13,
21, 33]. There is a wide range of cuff widths (3-18.5 cm)
presented in the BFR literature [31, 35, 51]. The cuff
width and its impact on acute and chronic changes
following BFR resistance exercise are directly related to
the pressure value applied to the limb. The use of a wide
(13.5-cm) cuff results in arterial blood flow restriction
at a lower pressure compared to the narrow (5-cm) cuff
[6, 21]. Furthermore, greater cardiovascular (heart rate
and blood pressure) and perceptual (rate of perceived
physical effort) responses are obtained when a wide
cuff (13.5-cm) is used compared to a narrow (5-cm)
cuff with equal pressure [33]. Similarly, Loenneke et al.
[21] demonstrated that when constant pressure is applied,
the use of a wider cuff results in different physiological
adaptive responses compared to the use of a narrow cuff.
Therefore, a wider cuff provides the same effect at a lower
absolute pressure.

Wilk et al. [50] suggested that the effect of cuff width
on the level of performance is related not only to
physiological responses, but also affects the value of
mechanical energy generated by the cuff. As suggested
by Rawska et al. [32] and Wilk et al. [48], mechanical
factors (mechanical energy accumulated and released by
the cuff during the concentric phase of the movement)
may impact acute performance changes under BFR
condition; however, such a potential effect is proportional
to cuff width [50]. A cuff is a passive element, but
during movement, especially in the eccentric phase of
the movement, the strain of the material, of which the
cuff is made, may produce additional elastic energy. The
mechanical energy accumulated in the cuff is probably
proportional to its width [50]. A wider cuff has a larger
surface area for mechanical work, thus the strain of
awider cuff may potentially produce more elastic energy
when compared with a narrow cuff. A wide cuff may also
act similarly to compressive gear used in powerlifting,
supporting the athlete during the eccentric phase and
giving a “rebound” effect during the concentric phase
of the lift, which allows a greater load to be lifted [46].
However, the use of extremely wide cuffs may limit the
range of movement during exercise [31, 50].

Cuff pressure

Cuff pressure has been recognized as a relevant factor
that affects the effectiveness of resistance exercise
under BFR [33, 48]. Arterial occlusion pressure (AOP)
is the amount of pressure required to cease blood flow to
a limb and is related to individual limb characteristics,
shape and width of the cuff [31]. It can be accomplished
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by inflating the cuff being used during an exercise up to
the point, where blood flow is completely cut off (100%
AOP) and then a percentage of that AOP is used for
BFR during exercise [31, 50]. Although in some studies
pressures relative to brachial systolic blood pressure
have been applied, because of a wide variety of cuffs
setting pressure according to the individual value of
AOP is recommended [31, 50]. Moreover, cuff pressure
is related to individual characteristics such as the
circumference of the occluded limb and composition of
the body, as well as the width, shape and material, of
which the cuff is made [13, 21, 30, 51].

According to Loenneke et al. [23], BFR may follow the
hormesis theory, meaning that low or moderate pressures
produce beneficial effects, while higher pressures (at
or near arterial occlusion) may decrease the exercise
benefits and increase health risks, thus moderate (about
50% AOP) pressure values are recommended. On the
other hand, a wider range (40-80% AOP) of pressures
to be applied has been suggested by Patterson et al. [31],
while the use of high (80-90%) or extremely-high (100-
-150% AOP) pressure values has also been reported in
the scientific literature [11, 32, 48, 49, 50]. However, it
should be noted that only few studies investigated cuff
pressure above 100% AOP [11, 48].

Type of exercise

The differences in BFR impact on the upper and
lower body need to be taken into account. According
to studies by Crenshaw et al. [6] and Loenneke et al.
[24], the absolute value of pressure depends largely on
the circumference of the limb, to which compression
is applied. Thus, it should be noted that due to the
larger circumference of the lower limb compared to
the upper limb, for the lower body a higher absolute
pressure and a wider cuff may be required to produce
similar results as in the upper body [30]. Moreover, as
suggested by Gepfert et al. [11], also the length of the
occluded limb may impact performance changes under
BFR conditions.

Scientific studies regarding the acute impact of BFR
resistance training on various adaptive changes utilized
both single-joint [20, 41] and multi-joint movement [11,
50] for the upper and lower body. During multi-joint
movement such as the bench press or back squat not
all of the main muscles involved are directly affected
by occlusion [32], in contrast to single-joint movement;
however, currently there is no available research
directly comparing single and multi-joint exercises
during BFR external compression. Furthermore, it has
been suggested that the acute performance enhancement
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under BFR during a particular resistance exercise may
differ from that in other types of exercises [50].

BFR exercise protocols

There are different types of BFR application protocols
applied during resistance exercise. Continuous BFR
refers to occlusion used during exercise and rest
intervals between sets [31, 44]. Intermittent BFR is used
only during the exercise and released upon completion
of the set [11]. Furthermore, ischemic preconditioning
is also differentiated as a method utilizing occlusion
only before the exercise [12, 29, 44]. Thus, the duration
of occlusion may vary substantially between used
protocols [44].

Continuous BFR is typically used in most studies [22,
31, 42]. However, as demonstrated by Yasuda et al.
[53], when cuff pressure is high (160 mmHg), similar
muscle activation occurs with both continuous and
intermittent cuff pressure. Furthermore, intermittent
BFR may reduce swelling as well as physiological
and metabolic stress compared to continuous BFR [31,
44]. Intermittent BFR seems more attractive in order
to achieve improved performance and to minimize the
negative effects of BFR [44], especially during multi-
joint resistance exercises with full rest intervals (3-5
minutes) and short duration of the effort [11, 48].

Acute effects of BFR on strength-endurance
performance

Strength-endurance is usually determined by parameters
such as the number of repetitions and time under tension,
which amounts to the total sum of the concentric,
eccentric and isometric components of repetition [15,
34, 43, 45, 52]. It has been shown in several studies
that BFR impacts the level of strength-endurance
performance during resistance exercise. Wernbom et
al. [42] demonstrated that BFR decreases the maximal
number of repetitions performed during single-leg
knee extension exercise at 30% of the one repetition
maximum (I1RM). A similar result was obtained by
Loenneke et al. [20], who also showed a significant
decrease in the number of performed repetitions during
the knee extension exercise under BFR at 30% IRM
compared to the control. Aforementioned studies are
partially consistent with a study by Wernbom et al. [41],
who examined the impact of the BFR on the number of
repetitions performed at various external loads (20, 30,
40 and 50% 1RM). Although, in that the participants
performed a significantly lower number of repetitions
under BFR at 20, 30, and 40% 1RM compared to the
control, there were no significant differences at load of
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50% 1RM. Therefore, the result of the study by Wernbom
et al. [41] suggested that the acute effect of BFR on the
number of performed repetitions can be related to the
value of external load used. However, a study by Dankel
et al. [8] showed that exercise under BFR at a higher
load (70% of 1RM) resulted in a significant decrease in
the number of repetitions performed, which is contrary
to the result of the above-mentioned study by Wernbom
etal. [41].

On the other hand, resistance exercise under BFR has
also been reported to improve strength-endurance
performance during resistance exercise [32, 48].
However, these results were obtained based on multi-
joint, upper-body movements and much higher loads
(60, 80% 1RM) compared to studies by Wernbom et al.
[41, 42] and Loenneke et al. [20]. In turn, Rawska et al.
[32] recorded an increase in the number of performed
repetitions during 5 sets of the bench press exercise
at 80% IRM for the variant under BFR compared to
the control. An increase in the number of performed
repetitions during resistance exercise under BFR was
also observed in a study by Wilk et al. [48]. The results
of that study [48] showed an increase in the number of
performed repetitions and time under tension during the
bench press exercise at 60% 1RM with an extremely
high cuff pressure amounting to 150% AOP compared
to the control. The lower cuff pressure amounting to
100% AOP also showed an increase in the number of
performed repetitions, but only in the first set of the
bench press exercise. Moreover, Wilk et al. [48] reported
significant increases in the number of repetitions
performed and time under tension during BFR with
150% AOP cuff pressure compared to BFR with 100%
AOP cuff pressure. Therefore, the value of cuff pressure
is an important factor affecting the acute effect of BFR
during resistance exercise.

However, the characteristics of the exercise may be an
important factor influencing the increase in strength and
endurance performance under BFR conditions during
the bench press exercises [32, 48]. In the bench press
exercise the main muscles involved are the pectoralis
major, triceps brachii and anterior deltoid [14, 16].
However, as was pointed out by Rawska et al. [32],
occlusion during the bench press is applied only on
the triceps brachii. The main muscles involved are not
directly affected by the occlusion, thus whether or not
BFR is applied during a single or multi-joint exercise
should also be taken into account. Moreover, studies
regarding single-joint, lower-body movement under
BFR conditions [20, 41, 42] showed a lower number of
repetitions performed when both narrow (7.6 cm) and
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wide (13.5 cm) cuffs were used. These findings suggest
that cuff width does not influence acute strength-
endurance performance in single-joint movements
at low external loads (30% 1RM), which may occur
due to the prevalence of the physiological mechanism
(increased metabolic stress) rather than mechanical
factors as regards the obtained results.

Acute effects of BFR on power output and velocity of
the movement

Power output is considered a crucial factor impacting
performance in many athletic and sporting activities
[18, 38]. The optimal level of the force generated by
the muscles and velocity of the movement allows for
maximal power output to be achieved [2, 47]. Resistance
training is a fundamental tool used in improving power
output and its variables have been extensively explored
[2, 47]. Recently attention has also been focused on the
acute impact of BFR on power output and velocity of
the movement during multi-joint resistance exercises.
BFR applied during resistance exercise has been
shown to increase power output and bar velocity [11,
44, 49, 50]. Such increases were observed during the
back squat [11] and bench press exercise [44, 49, 50].
Wilk et al. [50] assessed the impact of intermittent BFR
on power output and bar velocity changes during the
bench press at 70% 1RM. For BFR both narrow (4 cm)
and wide (10 cm) cuffs with pressure at 90% AOP
were used. Significant increases in bar velocity and
power output were recorded, but only when the wide
cuff was used. However, such an improvement was not
observed during resistance exercise under the narrow
cuff, suggesting that cuff width significantly affects
acute exercise responses during BFR resistance training
[50], which is also compatible with the previous studies
[13, 21, 33]. Results of the study by Wilk et al. [50]
were confirmed by Wilk et al. [49], who also reported
significant increases in power output and bar velocity
during the bench press exercise at 70% 1RM for the
BFR condition compared to the control. Moreover,
the study by Wilk et al. [49] demonstrated that acute
increases in power output and bar velocity under BFR
occur during several sets of bench press exercise.
Although the above-mentioned studies by Wilk et al. [49,
50] showed an acute increase in power performance for
BFR conditions, it applies only to the constant value of
the external load. The acute impact of BFR on movement
velocity during the bench press using variable loads
was assessed in another study by Wilk et al. [44]. Wilk
et al. [44] showed that peak bar velocity significantly
increased during the intermittent and continuous BFR
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bench press exercise, but only at lower external loads
(20-50% 1RM). No such improvement was observed at
higher external loads (above 60% 1RM). Furthermore,
intermittent or continuous BFR did not change the mean
bar velocity at all used loads. It might be concluded
that power performance enhancement under BFR is
associated with the external load used. Furthermore, it
has been suggested that in order to achieve an increase
in bar velocity during exercise under BFR at higher
external loads, a higher occlusion pressure and wider
cuffs are necessary [44].

The acute impact of BFR on power output and bar
velocity has been examined not only when applying
various external loads, but also different types of
movement (upper body/lower body). A study by
Gepfert et al. [11] focused on the acute BFR impact
on power output and bar velocity in lower-body, multi-
joint movement. Similarly to the study by Wilk et al.
[48], during the experimental protocol intermittent BFR
with an extremely high cuff pressure (100 and 150%
AOP) was used. Gepfert et al. [11] showed that only
extremely high-pressure external compression (150%
AOP) significantly increased the peak and mean values
of power output and bar velocity during the back squat
exercise at 70% 1RM. However, no such improvement
of performance was observed at lower cuff pressure
(100% AOP), which is contradictory to the findings
reported by Wilk et al. [50]. In that study Wilk et al.
[50] showed a significant increase in power output
and bar velocity during the bench press exercise with
cuff pressure amounting to 90% AOP. It seems that
compression pressure during the back squat needs to be
higher than the compression pressure during the bench
press in order to provide a similar enhancement in
power output and bar velocity, which is possibly due to
the larger circumference and length of the lower limb in
comparison to the upper limb [11]. Therefore, the level
of cuff pressure may be a critical factor in BFR multi-
joint resistance exercises in terms of power output
and bar velocity enhancement. A higher cuff pressure
may allow to store and recoil larger amounts of elastic
energy [48], which may be the main factor affecting the
increase in performance [11].

Furthermore, as previously suggested by Rawska et al.
[32], the performance increase under the BFR condition
occurred regardless of the fact that the main muscles
involved in the movement are not directly affected by
occlusion. While Rawska et al. [32] refered to the bench
press exercise, a similar phenomenon occurs during the
back squat exercise investigated in a study by Gepfert
et al. [11]. During the back squat cuffs are located at
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the most proximal region of each leg [11]; however,
a major contributor, particularly during the concentric
part of the squat, is the gluteus maximus, which exhibits
greater EMG activity compared to the vastus lateralis,
vastus medialis and biceps femoris [4]. Thus, exercise
characteristics may also partially contribute to the
improved power output performance during the back
squat exercise under BFR.

As presented in the aforementioned studies regarding
the acute effects of BFR on power output and velocity
of the movement, BFR resistance training focused on
power development should consider the use of a wide
cuff and high or extremely high cuff pressure. Resistance
training under BFR may serve as a novel tool in power
development, particularly for high-level athletes [11,
44,49, 50].

Acute effects of BFR on maximal strength

Maximal strength has been acknowledged as a major
factor influencing sports performance [38] and is
usually measured by the maximal load lifted for 1IRM
[7]. BFR impact on maximal strength currently remains
insufficiently examined. Although some research
indicated that BFR may improve 1RM performance, the
authors examined chronic adaptations following 6- and
7-week resistance training programs [25, 26]. Only one
study by Wilk et al. [48] examined the acute impact of
BFR on the result of the 1RM test. In that study Wilk et
al. [48] showed significant increases in the result of the
IRM test during the bench press exercise under BFR
at the pressure of 150% AOP; however, such increases
were not observed at 100% AOP. It should be noted that
both conditions (100 and 150% AOP) caused full arterial
occlusion and a similar level of metabolic stress and
fatigue, which was relatively low given the short duration
of the effort [48]. Thus, the effectiveness of BFR was
possibly less related to the metabolic factors and more
to the mechanical factors, such as the mechanical
energy accumulated in the cuff proportional to its
width [48]. Therefore, similarly to the result related to
power performance it seems that in order to increase the
maximal load lifted under BFR extremely high pressure
values need to be applied. However, to the best of the
authors’ knowledge there is no other study analyzing
the acute impact of BFR on 1RM performance, which
limits the possibility for comparison to other results.
Furthermore, a similar increase in the maximal load
lifted is also observed during the bench press exercise
when the bench press shirt is used [46]. Similarly to the
cuff, the bench press shirt is a passive element, but during
movement (especially in the eccentric contraction) the
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strain of the material, of which the shirt is made, may
provide additional elastic energy [46]. Moreover, the
effectiveness of the bench press shirt is related to the
level of compression [46], which may confirm that the
effectiveness of BFR in increasing 1RM performance
during the bench press exercise is related to mechanical
factors [48].

Conclusions

The results of the studies focused on the acute effect of
BFR during isotonic resistance exercise are indicative
of its utility as a tool to increase athletic performance;
however, long term adaptations are rather unclear [11].
It should be taken into account that BFR resistance
exercise is not devoid of drawbacks and potential side
effects. It should be introduced gradually, carefully and
with proper periodization as a supplemental training
method [44]. Furthermore, it should be mentioned that
certain individuals do not benefit from exercise under
BFR (non-responders) and individual characteristics of
an athlete may also influence resistance training under
BFR [51], establishing a need for personalized training
programs [50]. BFR resistance exercise effectiveness
seems to be dependent on mechanical factors such
as mechanical energy accumulated and generated by
the cuff, which may explain increased acute exercise
responses under BFR, particularly when multi-joint
exercises and high or extremely high cuff pressures
are used. It is also important to note that the magnitude
of impact of respective factors on performance
enhancement during resistance exercise under BFR still
requires further research.
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