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Abstract. Background: Blood-Flow Restricted (BFR) and Heavy-Load Strength
Training (HLT) are exercises beneficial for muscle strength. Many opinions or
studies conclude that one of them is superior. Therefore, this study aims to com-
pare the effects of BFR andHLT exercises onmuscle strength.Method: Systematic
researchwas conducted in five databases (MEDLINE, EmbaseMBASE,CINAHL,
Web of Science, and SportsDiscus). A systematic review and meta-analysis were
carried out on a Randomized Controlled Trial (RCT) comparing BFR and HLT
exercises on muscle strength. Then, the assessment of study quality utilized the
PEDro scale. Results: Six studies were presented in the review. The meta-analysis
performed on the leg press exercise using one repetition maximum (1RM) uncov-
ered evidence that the BFR exercise had no significant change compared to the
HLT exercise, with statistical results (95% CI, -1.27 [-8.57, 6.03]). Conclusion:
BFR and HLT exercises are beneficial interventions for individuals and produce
the same effect on muscle strength.

Keywords: Blood Flow Restricted · Heavy Load Strength Training ·Muscle
Strength

1 Introduction

Strength is one of the human abilities needed to perform movements during daily activ-
ities and is one of the essential factors in sports since it is related to agility, speed, and
accuracy. Factors affecting muscle strength include individual factors such as exercise
training, food intake, sports supplements, and musculoskeletal health [1–4]. In addition,
muscle strength has excellent benefits, i.e., not easy to feel tired, reducing the risk of
injury, reduced body fat, muscle degradation prevention, and can increase energy to
carry out daily activities [3, 5–7].

In this case, Heavy-Load Strength Training (HLT) is a form of weight training or
resistance training that can help to increase skeletal muscle strength [8–10]. The Amer-
ican College of Sports Medicine (ACSM) suggests that adults do Heavy-Load Strength
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Training (HLT) regularly with an external load of 60%-90% of 1-Repetition Maximum
(1RM) so that the muscles work to maximize their strength [11]. Heavy-Load Strength
Training (HLT) exercise with a load of 60–80% of 1RM is further enormously beneficial
for increasing muscle strength, muscle size, and neural adaptation [12–14].

On the other side, a systematic review and meta-analysis of recent years have shown
that Blood − Flow Restricted (BFR) is highly efficient for increasing skeletal muscle
strength and muscle hypertrophy in healthy adults [15–17]. Blood-Flow Restricted is a
way in which the restriction of blood flow enters through the arteries and limits some
of what goes out through the veins when the muscles contract during exercise [17, 18].
The latest meta-analysis revealed that strength training with 10–40% of 1RM with BFR
could increase muscle mass, the same as strength training with 70–92% of 1RMwithout
BFR [15, 19, 20].

Several previous studies have demonstrated that Blood-Flow Restricted (BFR) exer-
cise is superior to Heavy-Load Strength Training (HLT) training in generating muscle
hypertrophy and promoting muscle growth. As opposed to the previous argument, a
recent meta-analysis assessing BFR exercise in a mixed group of clinical patients and
healthy adults and elders revealed that BFR was less effective than HLT [21–23].

Therefore, this study aims to ascertain the difference between the effect of Blood-
Flow Restricted and Heavy-Load Strength Training on muscle strength.

2 Method

This study utilized a systematic review andmeta-analysis method based on the Preferred
Reporting Items for Systematic reviews and Meta-Analysis (PRISMA).

2.1 Search Strategy

The following electronic databases were searched to find relevant studies: MEDLINE,
EmbaseMBASE,CINAHL,Web of Science, and SportsDiscus, with a publication period
from 2011 to 2018. The following terms were applied to multiple search databases:
“Heavy Load Strength Training,” “Blood-flow restricted,” and “muscle strength.”

2.2 Eligibility Criteria

The study was conducted with the following inclusion criteria: (1) a Randomized Con-
trolled Trial (RCT), (2) individuals aged 18 years, and (3) a comparison between the
effect of Heavy-Load Strength Training and Blood-Flow Restricted on muscle strength.
Meanwhile, the exclusion criteria in this studywere as follows: (1) unhealthy individuals
and (2) articles not available in English.

2.3 Study Selection

The study search process was carried out in two steps: title or abstract screening and
reading the full text. The study was excluded if it did not meet the inclusion criteria or
if there were exclusion criteria. The screening process was approved by researchers and
inspected by two reviewers (SSP and ANA).
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2.4 Data Extraction

Each article’s data was extracted, including the study author, study design, year, sample
size, population, intervention, and outcome measure. The mean value, standard devia-
tions, and samples were extracted to calculate the influence value obtained using review
manager software version 5.4 and reviewed by two reviewers (SSP and ANA).

2.5 Quality Assessment

Assessment of the risk of bias from each study used the PEDro scale. In general, study
quality in the PEDro scale is related to specific eligibility criteria, random allocation of
participants or subjects, hidden allocation, similar groups at baseline regarding prognos-
tic indicators, blind review, outcomemeasures obtained bymore than 85%of participants
or subjects with treatment intention, and statistical comparison results. The risk of bias
was carried out to evaluate the studies’ quality. (See Table 2).

2.6 Data Synthesis

Themeta-analysiswas processed utilizingReviewManager version 5.4 using continuous
data: the mean, standard deviation, and total. The data needed were (1) 95% confidence
interval data changes between pre- and post-intervention in each group; (2) when the
value is p> 0.05, there is a substantial difference; conversely, when it is p> 0.05, there
is no substantial difference.

3 Results

In the initial search, 3301 articles were identified. A total of 63 were left after duplicate
removal, title filtering, and abstract. The remaining articles included and were eligible
to enter the analysis were six articles. The PRISMA flowchart is depicted in Fig. 1.

3.1 Study Characteristics

In this study, the total number of participants was 207 healthy people. The measurement
appliance used to calculate muscle strength was 1 RM, and the entire study discusses
BFR and HLT exercises for muscle strength. (See Table 1).

3.2 Meta-analysis

3.2.1 Muscle Strength

Three studies provided data on the 1RM assessment of BFR and HLT exercises. Results
from those studies showed no significant differences in patients who did BFR exercise
compared to HLT exercise: MD: (95% CI, -1.27[-8.57, 6.03]); p-value = 0.73 (Chi2 =
0.85, df = 2, and p-value = 0.65; I 2 = 0%). (See Fig. 2).
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Records identified from*:
Databases 
(n = 3301)

Duplicate records removed
(n = 1888)

Particular studies for 
title/abstract reading
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73 articles excluded at full text assessment:
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design.
17 had a population included 

through another study.
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Fig. 1. The flow of studies through the review with PRISMA

3.3 Systematic Review

3.3.1 Leg Curl

Similar research regarding this topic has already been written and conducted by Cook
et al. (2017). Their research explains that there is no difference in leg curl strength after
BFR and HLT exercises using maximum voluntary contraction (MVC) (p = 0.12).

3.3.2 Quadriceps Cross-Sectional Area (CSAq)

Research conducted by Libardi et al. (2015) explained no significant difference between
HLT or BFR training on muscle strength using magnetic resonance imaging (MRI) (p
= 0.13).
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Table 2. Risk of Bias Utilizing PEDro Scale

Author Item

1 2 3 4 5 6 7 8 9 10 11 Total

Yasuda et al. (2011) Y Y Y Y N N Y Y N Y N 6

Vechin et al. (2015) Y Y N Y N N Y Y N Y Y 6

Cook et al. (2018) Y Y Y Y N N N Y N Y Y 6

Libardi et al. (2015) Y Y Y Y Y N N N N Y Y 6

Cook et al. (2017) Y Y N Y Y N Y Y Y Y Y 6

Letieri et al. (2018) Y Y N Y Y N N N N Y Y 5

Y: yes; N: no.
*1. Eligibility criteria; 2. Random allocation; 3. Hidden allocation; 4. Baseline comparability; 5.
Blinding subject; 6. Blinding therapist; 7. Blinding assessors; 8. Outcome data obtained more than
85%; 9. Intention to treat; 10. Comparisons group result; 11. Point measures.
**Total 10-point PEDro scale score (items 2 through 11); 0–3 “poor,” 4–5 “fair,” 6–8 “good,”
9–10 “excellent”.

Fig. 2. Forest Plot: Blood-Flow Restricted and Heavy-Load Strength Training Score

3.3.3 Knee Extension

Letieri et al.’s (2018) research reported a substantial difference before and after treatment
with p < 0.05 in knee extension strength. The HLT exercise exposed a more significant
muscle strength difference than the BFR exercise.

4 Discussion

Asystematic review andmeta-analysis revealed thatBFRandHLTexercises are effective
interventions for increasing muscle strength in individuals. The main objective of this
review is to ascertain whether BFR exercise results in a better increase inmuscle strength
than HLT exercise. Data from the three studies collected were then included in a meta-
analysis, with the result that there was no substantial difference in BFR exercise and
HLT exercise on muscle strength.

On the other hand, applying Blood-Flow Restrictions with Heavy Load Strength
Training did not substantially improve muscle strength, according to Grondfelt et al.
(2020), apart from the significant difference in the intensity of the external load used
(BFR: 20% -30% 1RM vs. HLT: 60%-90% 1RM) [8, 24].

The fundamental reasons for doingBFR andHLT exercises formuscle strength are to
minimize loss of muscle strength, avoid injury, and maintain and improve one’s quality
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of life. One of the easiest alternatives to HLT exercises for the elderly is walking, which
helps maintain muscle mass and strength in the elderly [25]. Meanwhile, BFR exercise
is characterized by the movement of the limbs being given a pressure cuff to restrict the
blood flowing towards the limbs during exercise [17, 26].

In a study, Grønfeldt et al. (2020) revealed that HLT exercise is considered one of the
exercise modalities used to increase skeletal muscle strength. However, the appliance of
weighty external loads cannot be given to weak people who are in rehabilitation after
injury or surgery and have musculoskeletal disorders [27, 28]. To overcome the high
risk of injury, it is recommended to do BFR exercises whose purpose remains the same,
i.e., to strengthen muscles. BFR is also an alternative exercise since the risk of injury is
very small, even though the effect of BFR training is smaller than HLT [29].

According to Cook et al. (2017), the beneficial effects of BFR and HLT exercises
for leg curl strength did not change significantly but were distinct in studies by Elefsen
et al. (2015) and Martín-Hernández et al. (2013), which disclosed an increase in leg curl
strength after BFR and HLT workouts [30, 31, 32]. Meanwhile, in Cook et al.’s research
(2018), there was no change because the patients given this exercise were weak and at
risk for mobility due to limitations [30].

Furthermore, HLT and BFR exercises are equally beneficial to strengthen muscles
during knee extension. However, Letieri et al.’s (2018) research stated that HLT exercise
experienced significant changes compared to BFR [33]. It was due to the external burden
factor, which significantly impacted healthy participants, so HLT had a substantial effect
[34]. HLT workouts can also build muscle and improve strength in the lower limbs for
young people and the elderly [35].

The advantage of this study is that it provides an overview of the effectiveness of
the BFR intervention with HLT so that it can be considered for strengthening exercises.
Nevertheless, this study has some limitations, including a lack of research comparing
BFR with HLT training and a few discussing muscle strengths. Hopefully, in the future,
there will be many studies discussing BFR and HLT, both subjectively and objectively.

5 Conclusion

This meta-analysis study was conducted to compare Blood-Flow Restricted (BFR) with
Heavy-Load Strength Training (HLT) on muscle strength. The meta-analysis’s outcome
revealed no substantial distinction between BFR and HLT exercises for muscle strength.

Moreover, BFR and HLT exercises are beneficial for muscle strength. In clinical
practice, it is recommended that the physiotherapist monitor the patient while doing this
exercise, and for the elderly patients, they consider giving the load according to their
ability. In addition, readers are expected to carry out exercises under the supervision of
a physiotherapist or other person who is an expert in their field.
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The Efficacy of Blood − Flow Restricted Compared with Heavy 341

References

1. P. do A. Benfica, L. T. Aguiar, S. A. F. de Brito, L. H. N. Bernardino, L. F. Teixeira-Salmela,
and C. D. C. de M. Faria, “Reference values for muscle strength: a systematic review with a
descriptive meta-analysis,” Brazilian J. Phys. Ther., vol. 22, no. 5, pp. 355–369, 2018, DOI:
https://doi.org/10.1016/j.bjpt.2018.02.006

2. K. A. Volaklis, M. Halle, and C.Meisinger, “European Journal of InternalMedicineMuscular
strength as a strong predictor of mortality : A narrative review,” Eur. J. Intern. Med., vol. 26,
no. 5, pp. 303–310, 2015, DOI: https://doi.org/10.1016/j.ejim.2015.04.013.

3. D. X. M. Wang, J. Yao, Y. Zirek, E. M. Reijnierse, and A. B. Maier, “Muscle mass, strength,
and physical performance predicting activities of daily living : a meta-analysis,” no. August,
2019, DOI: https://doi.org/10.1002/jcsm.12502

4. et al., “Effectiveness of Specific Training on Physical Functional Improvement and Walking
Speed in Patients with Knee Osteoarthritis,” Indones. J. Med., vol. 7, no. 1, pp. 89–101, 2022,
DOI: https://doi.org/10.26911/theijmed.2022.07.01.10

5. W. J. Kraemer and N. A. Ratamess, “Fundamentals of Resistance Training : Progression and
Exercise Prescription,” no. October 2003, 2004, DOI: https://doi.org/10.1249/01.MSS.000
0121945.36635.61

6. R. M. Malina, “Weight Training in Youth – Growth, Maturation, and Safety : An Evidence-
Based Review,” vol. 16, no. 6, pp. 478–487, 2006

7. W. Wahyuni and R. F. Zakaria, “Pengaruh Latihan Penguatan Dengan Elastic Band Dalam
Meningkatkan Kemampuan Pasien Osteoarthritis Knee Di Rumah Sakit Condong Catur Sle-
man,” FISIO MU Physiother. Evidences, vol. 2, no. 2, pp. 89–94, 2021, DOI: https://doi.org/
10.23917/fisiomu.v2i2.13237.

8. B. M. Grønfeldt, J. Lindberg Nielsen, R. M. Mieritz, H. Lund, and P. Aagaard, “Effect of
blood-flow restricted vs. heavy-load strength training on muscle strength: Systematic review
andmeta-analysis,” Scand. J. Med. Sci. Sport., vol. 30, no. 5, pp. 837–848, 2020, DOI: https://
doi.org/10.1111/sms.13632

9. B. J. Schoenfeld, J. Grgic, D. W. Van Every, and D. L. Plotkin, “Loading Recommendations
forMuscle Strength, Hypertrophy, and Local Endurance: ARe-Examination of the Repetition
Continuum,” Sports, vol. 9, no. 2, 2021, DOI: https://doi.org/10.3390/sports9020032

10. K. Bloomquist, H. Langberg, S. Karlsen, S. Madsgaard, M. Boesen, and T. Raastad, “Effect
of range of motion in heavy load squatting on muscle and tendon adaptations,” Eur. J. Appl.
Physiol., vol. 113, no. 8, pp. 2133–2142, 2013, DOI: https://doi.org/10.1007/s00421-013-
2642-7.

11. S. Communications, “Quantity and Quality of Exercise for Developing and Maintaining
Neuromotor Fitness in Apparently Healthy Adults : Guidance for Prescribing Exercise,”
pp. 1334–1359, 2011, DOI: https://doi.org/10.1249/MSS.0b013e318213fefb

12. T. Yasuda, R. Ogasawara, M. Sakamaki, H. Ozaki, Y. Sato, and T. Abe, “Combined effects of
low-intensity blood flow restriction training and high-intensity resistance training on muscle
strength and size,” Eur. J. Appl. Physiol., vol. 111, no. 10, pp. 2525–2533, 2011, DOI: https://
doi.org/10.1007/s00421-011-1873-8.

13. T. Abe et al., “Muscle size and strength are increased following walk training with restricted
venous blood flow from the legmuscle, Kaatsu-walk training,” no. December 2005, pp. 1460–
1466, 2014, DOI: https://doi.org/10.1152/japplphysiol.01267.2005

14. B. C. Clark et al., “Relative safety of 4 weeks of blood flow-restricted resistance exercise in
young, healthy adults,” pp. 653–662, 2011, DOI: https://doi.org/10.1111/j.1600-0838.2010.
01100.x

https://doi.org/10.1016/j.bjpt.2018.02.006
https://doi.org/10.1016/j.ejim.2015.04.013
https://doi.org/10.1002/jcsm.12502
https://doi.org/10.26911/theijmed.2022.07.01.10
https://doi.org/10.1249/01.MSS.0000121945.36635.61
https://doi.org/10.23917/fisiomu.v2i2.13237
https://doi.org/10.1111/sms.13632
https://doi.org/10.3390/sports9020032
https://doi.org/10.1007/s00421-013-2642-7
https://doi.org/10.1249/MSS.0b013e318213fefb
https://doi.org/10.1007/s00421-011-1873-8
https://doi.org/10.1152/japplphysiol.01267.2005
https://doi.org/10.1111/j.1600-0838.2010.01100.x


342 A. P. Wibowo et al.

15. M. S. Conceic, “Magnitude of Muscle Strength and Mass Adaptations Between High-Load
Resistance Training Versus Low-Load Resistance Training Associated with Blood-Flow
Restriction : A Systematic Review and Meta-Analysis,” 2017, DOI: https://doi.org/10.1007/
s40279-017-0795-y.

16. C.Centner, P.Wiegel,A.Gollhofer, andD.König, “Effects ofBloodFlowRestrictionTraining
on Muscular Strength and Hypertrophy in Older Individuals : A Systematic Review and
Meta-Analysis,” Sport. Med., vol. 49, no. 1, pp. 95–108, 2019, DOI: https://doi.org/10.1007/
s40279-018-0994-1.

17. S. D. Patterson et al., “Blood flow restriction exercise position stand: Considerations of
methodology, application, and safety,” Front. Physiol., vol. 10, no. MAY, pp. 1–15, 2019,
DOI: https://doi.org/10.3389/fphys.2019.00533.

18. B. R. Scott, J. P. Loenneke, K. M. Slattery, and B. J. Dascombe, “Exercise with Blood Flow
Restriction : An Updated Evidence-Based Approach for Enhanced Muscular Development,”
pp. 313–325, 2015, DOI: https://doi.org/10.1007/s40279-014-0288-1.

19. U. Tegtbur, S. Haufe, and M. W. Busse, “Application and effects of blood flow restriction
training,” Unfallchirurg, vol. 123, no. 3, pp. 170–175, 2020, DOI: https://doi.org/10.1007/
s00113-020-00774-x.

20. K. Ermin, A. Physiology, E. Science, R. Management, E. Science, and F. Worth, “INFLU-
ENCE OF RELATIVE BLOOD FLOW RESTRICTION PRESSURE ON MUSCLE ACTI-
VATION AND MUSCLE ADAPTATION,” no. March, 2016, DOI: https://doi.org/10.1002/
mus.24756

21. J. P. Loenneke, J.M.Wilson, andM.G.Bemben, “Low intensity bloodflow restriction training
: a meta-analysis,” pp. 1849–1859, 2012, DOI: https://doi.org/10.1007/s00421-011-2167-x

22. A. Joshua, S. Jack, and S. Jamie, “Ac ce p te cr t,” J. Sci. Med. Sport, 2015, DOI: https://doi.
org/10.1016/j.jsams.2015.09.005.

23. L. Hughes, B. Paton, B. Rosenblatt, C. Gissane, and S. D. Patterson, “Blood flow restriction
training in clinical musculoskeletal rehabilitation: A systematic review and meta-analysis,”
Br. J. Sports Med., vol. 51, no. 13, pp. 1003–1011, 2017, DOI: https://doi.org/10.1136/bjs
ports-2016-097071.

24. M. Emílio Lixandrão, C. Ugrinowitsch, and H. Roschel, “Commentaries on ‘Effect of blood-
flow restricted vs. heavy-load strength training on muscle strength: Systematic review and
meta-analysis,’” Scand. J. Med. Sci. Sport., vol. 31, no. 2, pp. 489–492, 2021, DOI: https://
doi.org/10.1111/sms.13875.

25. M. J. Clarkson, L. Conway, and S. A. Warmington, “Blood flow restriction walking and
physical function in older adults: A randomized control trial,” J. Sci. Med. Sport, vol. 20, no.
12, pp. 1041–1046, 2017, DOI: https://doi.org/10.1016/j.jsams.2017.04.012.

26. R. J. Wortman, S. M. Brown, I. Savage-Elliott, Z. J. Finley, and M. K. Mulcahey, “Blood
Flow Restriction Training for Athletes: A Systematic Review,” Am. J. Sports Med., vol. 49,
no. 7, pp. 1938–1944, 2021, DOI: https://doi.org/10.1177/0363546520964454.

27. H. J. Appell, “Muscular Atrophy Following Immobilisation: A Review,” Sport. Med., vol. 10,
no. 1, pp. 42–58, 1990, DOI: https://doi.org/10.2165/00007256-199010010-00005.

28. H. K. Kamel, “Sarcopenia and aging,” Nutr. Rev., vol. 61, no. 5 I, pp. 157–167, 2003, DOI:
https://doi.org/10.1301/nr.2003.may.157-167

29. T. Yasuda et al., “Effects of low-load, elastic band resistance training combined with blood
flow restriction on muscle size and arterial stiffness in older adults,” Journals Gerontol. - Ser.
A Biol. Sci. Med. Sci., vol. 70, no. 8, pp. 950–958, 2015, DOI: https://doi.org/10.1093/gerona/
glu084

30. S. B. Cook, B. R. Scott, K. L. Hayes, and B. G. Murphy, “Neuromuscular adaptations to low-
load blood flow restricted resistance training,” J. Sport. Sci. Med., vol. 17, no. 1, pp. 66–73,
2018.

https://doi.org/10.1007/s40279-017-0795-y
https://doi.org/10.1007/s40279-018-0994-1
https://doi.org/10.3389/fphys.2019.00533
https://doi.org/10.1007/s40279-014-0288-1
https://doi.org/10.1007/s00113-020-00774-x
https://doi.org/10.1002/mus.24756
https://doi.org/10.1007/s00421-011-2167-x
https://doi.org/10.1016/j.jsams.2015.09.005
https://doi.org/10.1136/bjsports-2016-097071
https://doi.org/10.1111/sms.13875
https://doi.org/10.1016/j.jsams.2017.04.012
https://doi.org/10.1177/0363546520964454
https://doi.org/10.2165/00007256-199010010-00005
https://doi.org/10.1301/nr.2003.may.157-167
https://doi.org/10.1093/gerona/glu084


The Efficacy of Blood − Flow Restricted Compared with Heavy 343

31. S. Ellefsen et al., “Blood flow-restricted strength training displays high functional and bio-
logical efficacy in women: A within-subject comparison with high-load strength training,”
Am. J. Physiol. - Regul. Integr. Comp. Physiol., vol. 309, no. 7, pp. R767–R779, 2015, DOI:
https://doi.org/10.1152/ajpregu.00497.2014

32. J. Martín-Hernández, P. J. Marín, H. Menéndez, C. Ferrero, J. P. Loenneke, and A. J. Herrero,
“Muscular adaptations after two different volumes of blood flow-restricted training,” Scand.
J. Med. Sci. Sport., vol. 23, no. 2, pp. 1–7, 2013, DOI: https://doi.org/10.1111/sms.12036.

33. R. V. Letieri, A. M. Teixeira, G. E. Furtado, C. G. Lamboglia, J. L. Rees, and B. B. Gomes,
“Effect of 16 weeks of resistance exercise and detraining comparing two methods of blood
flow restriction in muscle strength of healthy older women: A randomized controlled trial,”
Exp.Gerontol., vol. 114, no. July, pp. 78–86, 2018, DOI: https://doi.org/10.1016/j.exger.2018.
10.017.

34. Y. A. Mikheev, “Kinetics and mechanism of autoxidation of polyolefin micellar-spongy
(amorphous) phase,” Chem. Phys. Reports, vol. 18, no. 8, pp. 1457–1475, 2000.

35. G. C. Laurentino et al., “Strength training with blood flow restriction diminishes myostatin
gene expression,” Med. Sci. Sports Exerc., vol. 44, no. 3, pp. 406–412, 2012, DOI: https://
doi.org/10.1249/MSS.0b013e318233b4bc.

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter’s Creative
Commons license, unless indicated otherwise in a credit line to the material. If material is not
included in the chapter’s Creative Commons license and your intended use is not permitted by
statutory regulation or exceeds the permitted use, you will need to obtain permission directly from
the copyright holder.

https://doi.org/10.1152/ajpregu.00497.2014
https://doi.org/10.1111/sms.12036
https://doi.org/10.1016/j.exger.2018.10.017
https://doi.org/10.1249/MSS.0b013e318233b4bc
http://creativecommons.org/licenses/by-nc/4.0/

	The Efficacy of Blood - Flow Restricted Compared with Heavy - Load Strength Training on Muscle Strength: A Systematic Review and Meta - Analysis
	1 Introduction
	2 Method
	2.1 Search Strategy
	2.2 Eligibility Criteria
	2.3 Study Selection
	2.4 Data Extraction
	2.5 Quality Assessment
	2.6 Data Synthesis

	3 Results
	3.1 Study Characteristics
	3.2 Meta-analysis
	3.3 Systematic Review

	4 Discussion
	5 Conclusion
	References




