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ABSTRACT

The blood flow restriction training was applied in low-load resistance training to ensure the
continuity of oxygen transport in the blood flow and to the muscular strength and hypertrophy. The
aim of the study is to determine the effect of blood flow restriction method on hypertrophy and

Harun Ertoren?
Giirhan Suna 2

muscle strength changes. Total 8 strength trained men participated low-load blood flow restriction ibr‘thim Kubilay Tiirkay *
30% of 1RM training and 8 physical men participated 80% of 1RM traditional resistance training Yeliz Kz_ihraman 4
over 6 weeks 2 times per week. To upper body maximal strength characteristics provided arm How to Cite This Article

Ertoren, H., Suna, G., Tiirkay, I. K. &
Kahraman, Y. (2023). “Appraising of
Upper Body Blood Flow Restriction
Training on Maximal Strength And

circumference ES= 0.99, biceps brachi kg ES= 1.51 and triceps push down ES= 0.78 in this study.
Cocluded that blood flow restriction training promote on arm hypertrophy and strength changes on
biceps and triceps brachii muscules. Indeed, resistance load traditional loading only was support

absolute strength efficiency, however, blood flow restriction training method provides upper body Arm Circumference”, Journal of

coordination, hypertrophy, strength development to strength trained men. Social, Humanities and

Keywords: Blood flow restriction, hypertrophy, muscular strength, arm circumference, ?g;;'”é%”ﬁ“"e Sciences, 9(71):3953-

bodybuilding http://dx.doi.org/10.29228/JOSHAS.7
3907

Arrival: 28 September 2023
Published: 31 December 2023

International Journal of Social, Humanities and
Administrative Sciences is licensed under a Creative
Commons Attribution-NonCommercial 4.0 International
License.

This journal is an open access, peer-reviewed international
journal.

INTRODUCTION

Traditional resistance intensities consist of low-load 40-50% of 1RM, modarate-load 60-70% of 1RM and high-load
80-90% of 1RM for general resistance training prensiple. Furthermore, continuum repetition for muscle hypertrophy
and muscle adaptation modarate-load 70% of 1RM conducted on sufficient effects (ACSM, 2009). The blood flow
restriction as one method combined to other resistance training is provided correct hypertrophy and muscle strength
gain (Pearson and Hussain, 2015; Lovery et al, 2014; Davids et al, 2021). Indeed, heavy and low load resistance
training with and without blood flow restriction optionally has similar hypertrophic responses to compartment muscle
(Rolnick and Schoenfeld, 2020). However, for the practical use of muscle fatigue at the desired level, it is
recommended to use the 40-80% of 1RM blood flow restriction method in order to create the variation of the strength
output of the training (Fatela et al, 2016). For example, for the muscle strength-endurance bench press exercise, the
optimal muscle adaptations are at the same level of 80% of 1RM, and there is no additional increase in muscular
endurance that occurs at high-loading resistance training intensity (Gepfert et al, 2021).

Implementation of blood flow restriction in a resistance training program requires some basic programming
considerations for physical athletes. The best evidence-based approach seems to be to schedule the training
periodically in sessions of multiple sets (2-4 sets) and to plan the training adaptation period as 2-4 weeks (Rolnick
and Schoenfeld, 2020). Unlimited studies on the chronic effects of blood flow restriction have reported muscle
hypertrophy and strength gains (Davids et al, 2021; Schwiete et al, 2021). The chronic blood flow restriction method
was applied 3 times a week for 9 weeks to monitor positive maximized performance improvements, with high-load
traditional resistance 75%- 80% of 1RM and low-load blood flow restriction 30%- 40% of 1RM (Davids et al, 2021).
High-load resistance training was more effective for 1RM performance, although there was a 7.4% increase in both
blood flow restriction and 4.6% increase in high-loading. In conclusion, the blood flow restriction method is an
alternative method to traditional high-load resistance training for hypertrophy increases. For sports performance
examinations, 80% of 1RM resistance and 30% of 1RM blood flow restriction training were applied for 6 weeks,
especially in the muscle strength of the football players. Muscle gain was similar in both groups, and it was clear that
blood flow restriction resulted in more hypertrophy increase. For this reason, when muscle building development is
aimed, it is recommended to establish training periods in a way to support the performance development of athletes
using the blood flow restriction method (Korkmaz et al, 2022). As can be understood from these results, it can be
recommended to use blood flow restriction method as a general training method for chronic resistance training
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periodizations, often in macro cycles where strength and hypertrophy are aimed. However, the general
recommendation is to choose a blood flow restriction resistance training method instead of modarate-loading 60-75%
of 1RM training, and to include it as a short-term resistance method in chronic effects for muscle adaptation and
neuromuscular changes during macro periods will yield high-level performance results (Teixeira et al, 2022).

In the comparison of acute blood flow restriction applications, 15-40% of 1RM and 15-80% of 1RM, and traditional
70% of 1RM modarate-load resistance training, while providing great muscle fatigue, the overall torque increase was
realized in the traditional resistance protocol. This suggests that blood flow restriction contributes more to the chronic
effects of 20-30% of 1RM at optimized low loads. In contrast, low load blood flow restriction and low load resistance
training show similar muscle size and strength adaptation (Buckner et al, 2019). Moreover, a study reported that the
blood flow restriction method in the bench press 80% of 1RM acute effect did not reduce the strength-endurance
repetitions compared to traditional resistance (Gepfert et al, 2021). However, great peripheral fatigue was observed
at 30% of 1RM resistors, in which maximal voluntary contractions were evaluated in acute blood flow restriction
(Copithorne and Rice, 2019). In the training unit where acute blood flow restriction is generally applied for 20%,
40%, 60% and 80% of 1RM torque increases, only 40% and 80% of the torque change protocols are the main training
in the preliminary recognition phases in the detection of muscle fatigue before starting the intended exercises. It was
determined that it should be detected beforehand (Fatela et al, 2016). Therefore, as reported by ACSM, blood flow
restriction 20-50% of 1RM applications and >65% of 1RM traditional resistance training creates muscle mass gain,
strength and fatigue resistant effects similar to 1RM resistance training (ACSM, 2009). Current blood flow restriction
studies reported 6.4% and 6.8% in cross-sectional area and 1RM 9.5% and 10% increases, respectively, as examined
the control group and blood flow restriction protocol (Teixeira et al, 2022). Thus, the short-term (3 weeks) blood
flow restriction method validated muscle strength and hypertrophy gains compared to traditional training. However,
blood flow restriction has little to do with interruption in training other than being an exercise stimulus. In this study,
we aimed to determine the effect of blood flow restriction method on the development of muscle strength and arm
circumference in upper body muscle groups.

MATERIAL AND METHOD
Participants

A total of 8 strength trained men and 8 physical mean voluntary participated in this study. All Blood flow restriction
(BFR) and Control (CONT) groups involved in upper body muscular strength test session and arm circumference
were measured pre and posttest analysis. The exclusion criteria were serious humerus, forearm, and wrist injuries
within one week before training. Population creating were obtained detect calculation effect size= 1.00, a error
probability = 0.5 and power (1-B) error probability = 0.96 transferred in analysis statistic.

Table 1: Properties of strength trained men

Properties Min Max Pre-Ptot Sum Mean
BFR-Group
Height 172 183 1433 179.12
Age 22 25 189 23.62
Training experience 5 7 44 5.50
Weight 75 95 661 82.65
BMI 23.70 28.70 206 25.75
CON-Group
Height 168 185 1408 176
Age 23 25 192 24
Training experience 5 5 40 5
Weight 68 90 616 77
BMI 22.20 29.10 203.70 25.46

Table 2: Maximal relative strength characteristics

Strength characteristics BFR-Group CON-Group
BCD mean load (kg) 25.25 22
Biceps curl dumbbell (kg-kg™) 0.40 0.43
TPD mean load (kg) 108.75 94.37
Triceps push down (kg-kg™) 0.09 0.09

1RM= One repetition maximum
Experimental approach to the problem

To determine upper body blood flow restriction resistance training was planned on training loading by 30% of 1RM
low-volume resistance training (Davids et al, 2021). Upper body absolute and relative strength were obtained to
maximal dynamic strength activations at 85-100% of 1RM load repetitions providing on pre and post intervention.
The muscle strength actualized high frequency 2 times per week. Muscular adaptation tested by arm circumference
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and 1RM muscular strength was applied one day pre intervention after blood flow restriction training post
interventation.

Muscular strength

Muscular dynamic strength test achieved on biceps curl barbell, triceps push down were used for perform maximum
attempts with option 2-10RM progression baseline loading warm-up. First trial 1RM set of 3 repetitions at 85% of
1RM within 1 min recovery was provided. Maximum eforts at 90% of 1RM with 2-4 repetitions was followed by 2
min recovery. After 2 repetitions was increased up to 5-10 kg weights maximal with 1 repetitions and 1 min recovery
(Haff and Triplett, 2016).

Body mass and arm circumference

Body mass and arm circumference measurement applied as standard protocols. Body mass was measured with digital
scale. To evaluate arm circumference The American College of Sport Medicine protocols for measuring arm muscle
girths were taken biceps brachii and triceps muscules contraction condition by standard tape measurement (Luebbers
etal, 2014).

Blood flow restriction resistance training

The blood flow restriction training method by low load has been generated 4 set, 15x15x15 high repetitions and 30
second short time recovery during upper body muscular contractions in eccentric 2 second and concentric 2 second
implementation changes formed large muscle stimulation (Lauver et al, 2020). In the same time period, the training
load for blood flow restriction was 30% of 1RM and physical men was 80% of 1RM. External pressure was
implementation of low-load blood flow restriction by using wide cuff measurement to ensure positive adaptation
(Wilk et al, 2022). During exercise blood flow restriction intentional decreasing arterial blood flow for blocked
venous blood, cuff was located on proximal of extremities such as deltoid muscle location (Pope et al, 2013). Upper
body wide cuff located on deltoid muscules cuff 3 cm in posterior portion by beybi medical turnique, indeed most
proximal location prevented from superficial damage potential (Lorenz et al, 2021). As periodic training seans
composed of 4 set — 2 day to training adaptation over 6 weeks (Rolnick and Schoenfeld, 2020).

Statistical analysis

Population effect size values interaction determined by G Power analysis program. Sample size similarity effect
t=2.13 and d=1.00 for actual power assumption. Therefore, this study sample size occured n=8 and actual power 0.96
in statistical analysis. Progressivelly pre nd post comparisons tested on Paired-t test for group interaction effect. Mean
and standard deviation descripted descriptive analysis. Normality statistic provided on swekness and kurtosis values.
Alpha significant values were explored p-value at 0.05. Difference of pre and post comparisons were determined
Cohen’d effect size descriptive effect on 0.20 small, 0.50 moderate and 0.80 large.

FINDINGS

The chronic blood flow restriction method to aim of possive maximize performance development and follow
exacuated at 6 weeks with high load traditional resistance at 80% of 1RM and low load at 30% of 1RM blood flow
restriction. Upper body both biceps brachii and triceps muscules concluded on strength performance change and to
hypertrophy change resulted on arm circumference.

Table 3: Circumference and strength measures

PRE POST
Mean / SD Mean / SD ES
Arm circumferance (cm)
BFR 39.25+0.88 40.43+1.42 0.99
CON 38.25+1.66 39.06+1.45 0.51
Biceps curl (kg)
BFR 22.2543.70 27.2542.86 151
CON 22.004£5.52 23.00+4.74 0.19
Triceps push down (kg)
BFR 108.75+11.57 116.75+£8.71 0.78
CON 94.34+24.55 100.37422.54 0.25
p<0.05.
DISCUSSION

The low-load blood flow restriction training method increases muscle size and strength in the upper body (Farup et
al, 2015). However, the applied pressure sites have variable applications in the proximal regions (Pope et al, 2013).
For example, the creation of biceps and triceps muscle size sessions for the upper extremity is similar for both elbow
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flexion and elbow extension, as average increases can create strength differences in the proximal regions
(Weatherholt et al, 2013). Blood flow restriction supported the development of muscle strength and hypertrophy in
this study as a periodic training adaptation in upper body exercise combinations in the elimination of chronic muscle
fatigue during periods of reduced blood flow. Indeed, blood flow restriction training can be used in place of traditional
resistance training in reductions in exercise (Pope et al, 2013; Farup et al, 2015). In particular, low-loading exercises
and lifting weights provided more alternative muscle adaptation processes in bodybuilders than in other resistance
training populations (Pignanelli et al, 2021; May et al, 2022). Moreover, increased muscle strength and hypertrophy
gains resulted in significant increases in potential for altered adaptations of muscle activation where the use of high
loads was not necessary (Fatela et al, 2016). Low-load blood restriction training to upper body may be advantage as
traditional resistance training. Low-load arm curl blood flow restriction training at 40% of 1RM is produce as low-
load traditional training equal muscular hypertrophy and greater develop 1RM dynamic muscular strength into 2-4
weeks as well as isometric voluntary contraction greater than traditional training (Farup et al, 2015). Strength
production an adequate stimules such as unilateral elbow flexion at 50% of 1RM causes increased maximal voluntary
dynamic strength 22% and isometric voluntary contraction 8.3% in indices of neuromuscular function over 8 weeks
(Moore et al, 2004). Furthermore, low-load blood flow restriction training to upper body needed for arm
circumference improvement (Weatherholt et al, 2013). Low-load blood flow restriction upper body protocols to
represent the strength of elbow flexors and extensors, unilateral biceps curl and triceps extension training were
founded arm girths become significant larger compared to baseline at 6 weeks and support to blood flow restriction
increased strength. Similarly, low-load arm curl and triceps down exercises over 12 weeks were applied arm cross-
sectional area for elbow flexors 17.6% and extensors 17.4% increased and maximum voluntary isometric contraction
for elbow flexion 7.8% and elbow extension 16.1% improved in blood flow restriction training (Yasuda et al, 2015).
The application of blood flow restriction to the upper body resistance training program seems to be limited for
physical athletes, but it is indeed popular as no additional resistance is required considering that short-term
adaptations will be seen between 2-4 weeks (Rolnick and Schoenfeld, 2020). Blood flow restriction also supports
absolute muscle hypertrophy and strength gains in the chronic effect (Davids et al, 2021; Schwiete et al, 2021).
Positive and maximize strength performance compared to traditional resistance may be loading 20-50% of 1RM
represent generally increased 5-10% muscular strength development (ACSM, 2009; Davids et al, 2021). Therefore,
blood flow restriction for hypertrophy increases is alternative training method, because fatigue thresholds were show
mostly late (Gepfert et al, 2021). In the general training method, one can recommend the use of blood flow restriction
method in macro cycles where strength and hypertrophy are often aimed, but the general recommendation is to prefer
blood flow restriction resistance training method instead of modarate load 60-75% 1RM training, its use for muscle
adaptation and neuromuscular changes during macro periods, in chronic effects. Its inclusion as a short-term
resistance method will yield superior performance results (Teixeira et al, 2022).

CONCLUSION

Can realize biochemical and physical adaptation in the organism with appropriate quality and quantity of training
(Cetinkaya et al, 2017). It is clear that the blood flow restriction method, which is an alternative resistance training
method in muscle performance studies, provides high hypertrophy and muscle strength increases in low-load
resistance applications compared to traditional high-load resistance training. For this reason, it is thought that its
frequent use in achieving chronic adaptations and acute strength gains will benefit both athletes and physical
individuals. The American College of Sports Medicine has recommended approximately 60-100% of 1RM as the
required resistive load for muscle strength-endurance training based on the characteristics of muscle strength,
hypertrophy, and to some extent induced muscle adaptation within the absolute muscle strength zone (ACSM, 2009;
Teixeira et al, 2022). However, resistance training in combination can induce similar adaptive conditions, such as
blood flow restriction and high-intensity resistance training characteristics. The result is that significantly lower
intensities 20-50% of 1RM would be more accurate for populations to be used during high-intensity resistance
training, where we cannot tolerate large mechanical loads applied.
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