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A Commentary on
Is there a minimum effective dose for vascular occlusion during blood flow
restriction training?

by Das A and Paton B (2022)? Front. Physiol. 13:838115. doi: 10.3389/fphys.2022.838115

Introduction

We read with interest the article by Das and Patons (2022) in which the authors
performed a meta-analysis of 21 blood flow restriction (BFR) training studies to determine
the minimal and optimal combination of resistance and occlusion pressure that resulted in
strength gains. The authors report that the occlusion pressures used in the 21 studies ranged
from 40% to 150% of the limb occlusion pressure (LOP). This commentary discusses the
findings reported by the authors about the occlusion pressures used in their analysis of the
training studies.

Discussion

Our concerns relate to the accuracy of the information presented in Table 1 of the Das
and Patons (2022) paper which refers to five studies (Laurentino et al, 2008;
Manimmanakorn et al., 2013; Cook et al., 2017; Biazon et al., 2019; de Lemos Muller
etal., 2019) that used occlusion pressures of 100%-150% LOP during BFR training. A careful
review of these five studies suggests that the information presented by Das and Patons (2022)
is inaccurate. We briefly summarize the occlusion pressures reported in each of the five
studies.

Although Biazon et al. (2019) clearly indicate that the occlusion pressure “used during
the BFR protocols was set at 60% of occlusion pressure,” Figure 11 in the Supplementary
Material of the Das and Patons (2022) study erroneously lists the occlusion pressure used in
the study as 100% LOP.
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Cook etal. (2017) used a cuff pressure representing x1.5 brachial
artery systolic blood pressure (SBP) to restrict blood flow at the
thigh. The authors did not actually measure the LOP of the thigh,
and therefore, it is not possible to determine the relative occlusion
pressure (%LOP). Figure 11 in the Supplementary Material of the
Das and Patons (2022) study lists the %LOP of this paper as 150%,
suggesting the erroneous interpretation of the authors that
the x1.5 brachial artery SBP was equivalent to 150% of the LOP
of the thigh.

In the de Lemos Muller et al. (2019) study, the authors
performed BFR of the upper arm and the upper thigh. The cuff
pressure used on the upper arm was set at 20 mmHg below the
brachial artery SBP, and the cuff pressure used on the upper thigh
was set at 20 mmHg above the brachial artery SBP. The authors
described the “partial occlusion of the limbs,” and the use of a pulse
oximeter to ensure that “there was no complete interruption of
blood flow.” If a pulse was not detected during BFR, the cuff pressure
was reduced until the pulse was detected. In this study, it is clear that
sub-occlusive cuff pressures were used. Because the LOPs of the arm
and leg were not actually measured, it is not possible to determine
the %LOP used in the study.

Laurentino et al. (2008) applied BFR to the upper thigh.
Although the authors measured LOP of the upper thigh, they did
not report actual LOP values and merely reported that the cuff
pressures used to restrict blood flow in the two intervention groups
averaged 125 mmHg and 131 mmHg. Given the large circumference
of the upper thigh of men, it is highly unlikely that these cuff
pressures represent 100% LOP of the thighs. The authors state in the
Abstract that “blood flow was reduced during the exercise” (not
occluded). Because the authors do not report the LOP, it is not
possible to determine the %LOP. Nevertheless, Figure 11 in the
Supplementary Material of the Das and Patons (2022) paper lists the
%LOP as 100%.

Manimmanakorn et al. (2013) stated that during training, the
KAATSU cuffs were inflated to pressures of 160 mmHg on Day
1 and were increased by 10 mmHg each day until Day 8 (and
thereafter) when the cuff pressure was 230 mmHg. KAATSU cuffs
are soft, multi-chambered cuffs, which are unlikely to achieve
complete arterial occlusion in the upper thighs—especially at
pressures between 160 mmHg and 230 mmHg. In addition, the
authors do not report measuring LOP, so it is not possible to
report the relative occlusion pressure (%LOP) used during
training. Nevertheless, Figure 11 in the Supplementary Material
of the Das and Patons (2022) study lists the cuff pressures used in the
study as 100% LOP.

After reviewing the five studies referenced, we do not find
support for the use of blood flow restriction pressures of 100%-
150% of LOP during BFR training as reported by Das and Patons
(2022). The measurement of LOP and use of occlusion pressures
during training representing a %LOP were included in the criteria
used by the authors to select training studies for their meta-analysis.
Based on our review of the references cited in their paper, there were
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no studies that used blood flow restriction pressures of 100%-150%
of LOP during BFR training. In four of the five studies reported by
Das and Patons (2022) as using occlusion pressures of 100%-150%
of LOP, it is not possible to determine the %LOP used for BFR. Based
on the criteria set by the authors, these four studies should be
excluded from the meta-analysis. The fifth study clearly states using
an occlusion pressure of 60% LOP (not 100%-150% of LOP). These
data affect the analysis of the data, discussion about the outcomes of
the referenced studies, and the author’s conclusions. Mistakenly
reporting studies using pressures 100%-150% of LOP can also be
misleading to the readership and may have serious implications.
Readers may interpret this information as suggestive that cuff
pressures exceeding LOP are used (or are recommended) during
BEFR training. It is important that the occlusion pressure used during
BFR training only partially restricts arterial blood flow into the
muscle (Iida et al., 2005; Iida et al., 2007). When using pneumatic
cuffs, setting the cuff pressure relative (40%-80%) to the arterial
occlusion pressure (AOP) or LOP is recommended during BFR
training (Scott et al., 2015; McEwen et al., 2019; Patterson et al.,
2019). Using this individualized approach can attenuate the
discomfort during BFR training (Spitz et al., 2022) and minimize
potential risks associated with BFR training (Scott et al.,, 2015;
Patterson et al., 2019; Anderson et al., 2022).

Author contributions

PV: conceptualization, writing-original draft, and writing-review
and editing; AJ: writing-review and editing,

Funding

The author(s) declare that no financial support was received for
the research, authorship, and/or publication of this article.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors, and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Biazon, T. M. P. C., Ugrinowitsch, C., Soligon, S. D., Oliveira, R. M.,
Bergamasco, J. G., Borghi—Silva, A., et al. (2019). The association between
muscle deoxygenation and muscle hypertrophy to blood flow restricted

frontiersin.org


https://doi.org/10.1093/milmed/usac055
https://www.frontiersin.org/journals/physiology
https://www.frontiersin.org
https://doi.org/10.3389/fphys.2023.1279435

Vehrs and Johnson

training performed at high and low loads. Front. Physiol. 10, 446. doi:10.3389/
fphys.2019.00446

Cook, S. B, LaRoche, D. P., Villa, M. R., Barile, H., and Manini, T. M. (2017). Blood
flow restricted resistance training in older adults at risk of mobility limitations.
Exp. Gerontol. 99, 138-145. doi:10.1016/j.exger.2017.10.004

Das, A., and Patons, B. (2022). Is there an minimum effective dose for vascular
occlusion during blood flow restriction training? Front. Physiol. 13, 838115. doi:10.
3389/fphys.2022.838115

de Lemos Muller, C. H., Ramis, T. R, and Ribeiro, J. L. (2019). Effects of low-load
resistance training with blood flow restriction on the perceived exertion, muscular
resistance and endurance in healthy young adults. Sport Sci. Health 15, 503-510. doi:10.
1007/s11332-019-00536-2

lida, H., Kurano, M., Takano, H., Kubota, N., Morita, T., Meguro, K., et al. (2007).
Hemodynamic and neurohumoral responses to the restriction of femoral blood flow by

KAATSU in healthy subjects. Eur. J. Appl. Physiol. 100, 275-285. doi:10.1007/s00421-
007-0430-y

lida, H., Takano, H., Meguro, K., Asada, K., Oonuma, H., Morita, T., et al. (2005).
Hemodynamic and autonomic nervous responses to the restriction of femoral blood
flow by KAATSU. Int. . KAATSU Train. Res. 1, 57-64. doi:10.3806/ijktr.1.57

Frontiers in Physiology

03

10.3389/fphys.2023.1279435

Laurentino, G., Ugrinowitsch, C., Aihara, A. Y., Fernandes, A. R,, Parcell, A. C,,
Ricard, M., et al. (2008). Effects of strength training and vascular occlusion. Int. J. Sports
Med. 29, 664-667. doi:10.1055/s-2007-989405

Manimmanakorn, A., Hamlin, M. ], Ross, J. J., Taylor, R., and Manimmanakorn, N.
(2013). Effects of low-load resistance training combined with blood flow restriction or
hypoxia on muscle function and performance in netball athletes. J. Sci. Med. Sport 16,
337-342. doi:10.1016/j.jsams.2012.08.009

McEwen, J. A, Owens, J. G., and Jeyasurya, J. (2019). Why is it crucial to use
personalized occlusion pressures in blood flow restriction (BFR) rehabilitation? J. Med.
Biol. Eng. 39, 173-177. d0i:10.1007/s40846-018-0397-7

Patterson, S. D., Hughes, L., Warmington, S., Burr, ], Scott, B. R., Owens, J., et al.
(2019). Corrigendum: blood flow restriction exercise: considerations of methodology,
application, and safety. Front. Physiol. 10, 1332. doi:10.3389/fphys.2019.01332

Scott, B. R., Loenneke, J. P., Slattery, K. M., and Dascombe, B. J. (2015). Exercise with
blood flow restriction: an updated evidence-based approach for enhanced muscular
development. Sports Med. 45, 313-325. doi:10.1007/540279-014-0288-1

Spitz, R. W., Wong, V., Bell, Z. W., Viana, R. B,, Chatakondi, R. N., Abe, T., et al.
(2022). Blood flow restricted exercise and discomfort: A review. J. Strength Cond. Res.
36, 871-879. doi:10.1519/JSC.0000000000003525

frontiersin.org


https://doi.org/10.3389/fphys.2019.00446
https://doi.org/10.3389/fphys.2019.00446
https://doi.org/10.1016/j.exger.2017.10.004
https://doi.org/10.3389/fphys.2022.838115
https://doi.org/10.3389/fphys.2022.838115
https://doi.org/10.1007/s11332-019-00536-2
https://doi.org/10.1007/s11332-019-00536-2
https://doi.org/10.1007/s00421-007-0430-y
https://doi.org/10.1007/s00421-007-0430-y
https://doi.org/10.3806/ijktr.1.57
https://doi.org/10.1055/s-2007-989405
https://doi.org/10.1016/j.jsams.2012.08.009
https://doi.org/10.1007/s40846-018-0397-7
https://doi.org/10.3389/fphys.2019.01332
https://doi.org/10.1007/s40279-014-0288-1
https://doi.org/10.1519/JSC.0000000000003525
https://www.frontiersin.org/journals/physiology
https://www.frontiersin.org
https://doi.org/10.3389/fphys.2023.1279435

	Commentary: Is there a minimum effective dose for vascular occlusion during blood flow restriction training?
	Introduction
	Discussion
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note
	References


