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ABSTRACT

This systematic review aimed to examine the chronic adaptations of blood flow restriction (BFR) in
conjunction with aerobic and bodyweight resistance training. A search of the electronic databases
PubMed (MEDLINE), CINAHL, SPORTDiscus® (via EBSCOhost), Embase, and Cochrane (Central) was con-
ducted to identify relevant published studies. The inclusion criteria encompassed a healthy adult sample
population (>18 years), original studies, chronic exercise training interventions (minimum 2 weeks dura-
tion) employing aerobic BFR exercise or bodyweight resistance BFR exercise, and comparisons with
equivalent intensity non-BFR aerobic or bodyweight resistance training. Thirty-three (n = 33) studies met
the inclusion criteria and were included in the review. Among the included studies, chronic adaptations
to BFR aerobic training were characterized by significant improvements in aerobic capacity (4-9%),
muscle strength (6-31%), and muscle hypertrophy (2-11%) compared to non-BFR aerobic training.
Furthermore, bodyweight resistance BFR training increased muscle hypertrophy (3-5%) and strength
(4-11%). The findings suggest that both aerobic and bodyweight BFR training provide interchangeable
options for practitioners prescribing BFR without access to a traditional equipment filled training
environment, supporting flexibility in exercise programme design tailored to individual preferences,
facility constraints, and specific fitness goals.
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Introduction

Engaging in regular aerobic exercise or bodyweight resistance
exercise positively impacts health and fitness parameters (Oja
et al., 2011; B. J. Schoenfeld et al., 2015). However, aerobic and
bodyweight training typically aim to achieve different out-
comes. For example, aerobic exercises such as walking, run-
ning, or cycling are most commonly utilised to improve
cardiovascular fitness (Scribbans et al., 2016), reduce the risk
of chronic disease (Cahalin et al,, 2022), and assist in weight
management (Posadzki et al., 2020). Bodyweight exercises,
such as squats, lunges, and planks are most commonly utilised
for the development of skeletal muscle strength
(B. J. Schoenfeld et al.,, 2015), endurance (Oja et al., 2011), and
hypertrophy (B. Schoenfeld & Grgic, 2018), while aiding injury
prevention (Watson et al., 2017).

The emergence of blood flow restriction (BFR) training
where limb blood flow during exercise is limited by applying
a pneumatic cuff or elastic wrap (Patterson et al., 2019), pro-
vides a novel alternative to achieve positive training outcomes.
This low-intensity method typically utilises 20% one-repetition
maximum (1RM) for resistance exercises (Yasuda et al., 2005) or

a similar percentage of maximum effort for aerobic (Clarkson
etal., 2017), or bodyweight exercises (Head et al., 2015), to elicit
benefits that exceed those achieved with equivalent intensity
exercise without BFR. The degree of blood flow restriction is
commonly set at 40-80% of the total limb/arterial occlusion
pressure (LOP/AOP) measured at rest, with the magnitude of
training adaptations generally falling between those observed
for light- and high-intensity training (Clarkson et al., 2017; Head
et al, 2015; Yasuda et al., 2005). These include gains in muscle
strength and muscle size, which interestingly occur for a range
of exercise modalities including walking, cycling, running and
resistance training. Therefore, the application of BFR to low-
load or light-intensity exercise to enhance health outcomes is
particularly significant for populations with compromised
health and reduced capability to undertake heavy-load or high-
intensity training.

Therefore, while aerobic and bodyweight BFR training offer
exercise options that benefit a wide range of individuals,
including those with limited equipment or physical capabilities
(Patterson et al, 2019), beyond these general fitness
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applications, BFR training holds promise in athletic and sport-
specific contexts (Yang et al., 2024). BFR training facilitates
muscular adaptations while minimising stress on joints and
connective tissues, making it especially useful for athletes
managing injury risk or in recovery (Wortman et al., 2021).
The low-intensity nature of aerobic and bodyweight BFR exer-
cises combined with the hypoxic conditions induced by BFR
lead to enhanced endurance and muscle growth (Christiansen
et al, 2018). This approach allows athletes to pursue perfor-
mance gains without the high mechanical stress of intense
training.

Aerobic and bodyweight BFR exercises require minimal
equipment compared to resistance exercises and are generally
perceived as less intense than traditional high-intensity train-
ing, making them approachable for beginners and those with
exercise limitations (Patterson et al., 2019). Unlike high-load
resistance training, aerobic and bodyweight exercises typically
involve low-to-no external load, which may be perceived as less
demanding. This raises the question of whether similar adap-
tive benefits might be achieved with either form of BFR train-
ing, given their relative ease of implementation. If so, aerobic
and bodyweight BFR training could serve as equally effective,
interchangeable options when access to specialized equipment
is limited, making them highly relevant for both home-based
and equipment-constrained settings.

In light of these considerations, this systematic review aims
to assess the effects of aerobic or bodyweight BFR exercise on
muscular strength, hypertrophy, physical function, and indica-
tors of aerobic performance. By comparing these effects to
non-BFR aerobic or bodyweight training this review seeks to
provide insights into the potential benefits and accessibility of
these modes of BFR exercise.

Methodology
Literature search strategy and information sources

A search of English-language literature was conducted using
electronic databases, in PubMed (MEDLINE), CINAHL,
SPORTDiscus® (via EBSCOhost), Embase, and Cochrane
(Central). The search was conducted for results up to
June 2024. The search employed Boolean operators in titles,
abstracts, and keywords of indexed documents
(Supplementary file 1), focusing on content related to BFR
and variations of aerobic and/or bodyweight training.
Additionally, a secondary search was performed by manually
screening the reference lists of all included papers. Any known
papers suggested by the research team that were not covered
in the initial search were also added for manual screening.
Figure 1 illustrates the flow of papers through the study selec-
tion process using the PRISMA 2020 flow diagram.

Eligibility criteria

The criteria for inclusion and exclusion were established and
agreed upon by all seven authors. During the initial study
selection process, three authors independently conducted
a blinded standardized eligibility assessment by screening the
titles and abstracts (TB, ZM, SW). To be considered eligible, the

manuscript had to meet the following criteria: inclusion of
aerobic or bodyweight training with BFR, English language,
an otherwise healthy sample population aged 18 years or
older, original studies, and chronic exercise sessions (minimum
2 weeks of training).

Study selection

If the screening of the title and abstract did not provide rele-
vant information, the complete article was obtained and
reviewed by any two of the three reviewers (TB, ZM, SW),
using Covidence. Any discrepancies that arose during screen-
ing were resolved through discussion among all three authors.
Letters to the editor, conference abstracts, and literature
reviews were excluded as they did not meet the criteria for
methodological and/or critical assessment.

Data extraction

The following data from the included studies were extracted by
two reviewers (TB, SW): 1) Author and year, 2) Participant
characteristics, 3) Intervention details, 4) BFR characteristics, 5)
BFR equipment used, and 6) Main findings.

Quality assessment

The risk of bias in the included studies was assessed by two
reviewers (TB, SW) using the Cochrane Scientific Committee’s
Risk of Bias (ROB) 2.0 tool. The tool assigns scores indicating
‘high’, ‘moderate’, or ‘low’ risk of bias. The results of each
individual evaluation were visually presented using ‘traffic
light’ plots, following the guidelines of each evaluation tool,
to display the domain-level judgments.

Results
Search results

The database search yielded 987 articles. After removing dupli-
cates, 695 article titles obtained from the databases were
imported into Covidence systematic review software (Veritas
Health Innovation, Melbourne, Australia). Upon careful exam-
ination of titles, abstracts, and keywords, 47 studies were iden-
tified for retrieval and subjected to full-text analysis. After
assessing the inclusion criteria, 28 studies met the eligibility
criteria. Additionally, through reference screening, 5 more stu-
dies were identified that met the inclusion criteria, resulting in
33 studies included in the systematic review (Figure 1).

Study characteristics

Table 1 presents detailed information about the participants
involved in each included study. The analysis encompassed 768
participants from 33 different studies, providing an average of
23 participants in each study. However, the individual study
sample sizes ranged from 10 to 51 participants. Of the total
participants, 491 were males, while 277 were females.
Specifically, 16 studies included only male participants (Abe
et al,, 2006; Abe, Fujita, et al., 2010a; Amani et al., 2018; Amani-
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Figure 1. PRISMA 2020 flow diagram for new systematic reviews which included searches of databases.

Shalamzari et al., 2020; Amani-Shalamzari, Farhani, et al., 2019a;
Behringer et al., 2017; Chen, Hsieh, Ho, Ho, et al., 2022b; Chen,
Hsieh, Ho, Lin, et al., 2022a; Christiansen et al., 2019; Conceicdo
et al,, 2019; Held, Rappelt, Deutsch, et al., 2023a; Junior et al.,
2019; Karabulut et al., 2021; Park et al., 2010; Razi et al., 2022;
Tangchaisuriya et al., 2022), 5 studies included only female
participants (Amani-Shalamzari, Rajabi, et al., 2019b; lida et al.,
2011; Ishii et al., 2005; Kargaran et al., 2021; Ozaki, Sakamaki,
et al,, 2011b), and 12 studies recruited both males and females
(Abe, Sakamaki, et al., 2010b; Cai et al., 2021; Clarkson et al.,
2017; Head et al., 2015; Held et al., 2020; Held, Rappelt, Rein,
et al.,, 2023b; Kang et al., 2015; Lan et al,, 2022; Ozaki, Miyachi,
et al., 2011a; Paton et al, 2017; Thompson et al., 2024;
Yokokawa et al., 2008).

BFR pressure application was conducted using either pneu-
matic cuffs (n =28) or elastic wraps (n =5). Among the studies
that employed pneumatic cuffs, 18 utilized an absolute BFR
pressure applied across all study participants (Abe et al., 2006;

Abe, Fujita, et al.,, 2010a; Abe, Sakamaki, et al., 2010b; Amani
et al., 2018; Cai et al,, 2021; Chen, Hsieh, Ho, Ho, et al., 2022b;
Chen, Hsieh, Ho, Lin, et al., 2022a; Christiansen et al., 2019; lida
et al,, 2011; Ishii et al., 2005; Junior et al.,, 2019; Kargaran et al.,
2021; Lan et al., 2022; Ozaki, Miyachi, et al., 2011a; Ozaki,
Sakamaki, et al., 2011b; Park et al., 2010; Razi et al., 2022;
Yokokawa et al., 2008). However, nine studies adopted an
individualized approach to determine BFR pressure, incorpor-
ating methods based on total arterial/limb occlusion pressure
(AOP/LOP) (n=6) (Clarkson et al., 2017; Conceicdo et al., 2019;
Held, Rappelt, Deutsch, et al., 2023a; Held, Rappelt, Rein, et al.,
2023b; Tangchaisuriya et al., 2022; Thompson et al., 2024),
systolic blood pressure (n=2) (Amani-Shalamzari et al., 2020;
Amani-Shalamzari, Farhani, et al., 2019a), and limb circumfer-
ence (n=1) (Amani-Shalamzari, Rajabi, et al., 2019b).
Consequently, BFR pressure ranged from 80 to 220 mmHg in
studies employing individualized approaches, approximating
30-100% of AOP/LOP. In studies utilizing pneumatic cuffs, the
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widths of the cuffs ranged from 5 to 18 cm. Notably, 13 studies
implemented a progressive strategy, increasing BFR pressure
by 10-20 mmHg or 10% every 1-2 weeks (Abe et al., 2006; Abe,
Fujita, et al, 2010a; Abe, Sakamaki, et al., 2010b; Amani-
Shalamzari et al., 2020; Amani-Shalamzari, Farhani, et al.,
2019a; Junior et al, 2019; Kargaran et al, 2021; Lan et al.,
2022; Ozaki, Miyachi, et al., 2011a; Ozaki, Sakamaki, et al.,
2011b; Park et al., 2010; Razi et al., 2022; Yokokawa et al.,
2008). In studies using elastic wraps, widths of wraps ranged
from 5 to 13 cm (Behringer et al., 2017; Head et al., 2015; Held
et al,, 2020; Kang et al.,, 2015; Paton et al,, 2017).

There were 28 studies which investigated the effects of
aerobic BFR training, while 5 studies examined bodyweight
BFR training. In studies investigating aerobic training, modes
included walking (n =11) (Abe et al., 2006; Abe, Sakamaki, et al.,
2010b; Clarkson et al., 2017; lida et al., 2011; Junior et al., 2019;
Karabulut et al., 2021; Ozaki, Miyachi, et al., 2011a; Ozaki,
Sakamaki, et al., 2011b; Park et al., 2010; Razi et al., 2022;
Thompson et al., 2024), cycling (n=4) (Abe, Fujita, et al,,
2010a; Christiansen et al., 2019; Conceicdo et al., 2019;
Tangchaisuriya et al., 2022), running (n=8) (Amani et al,,
2018; Amani-Shalamzari, Rajabi, et al., 2019b; Behringer et al.,
2017; Chen, Hsieh, Ho, Ho, et al., 2022b; Chen, Hsieh, Ho, Lin,
et al,, 20223; Lan et al., 2022; Paton et al,, 2017), a combination
of running, rowing, and cycling (Held et al., 2020), swimming
(Held, Rappelt, Deutsch, et al., 2023a), and 3-a-side futsal (n=2)
(Amani-Shalamzari et al., 2020; Amani-Shalamzari, Farhani,
et al., 2019a). In studies investigating bodyweight training (Cai
et al.,, 2021; Head et al.,, 2015; Ishii et al., 2005; Kang et al., 2015;
Yokokawa et al., 2008), all studies used different exercises or
combinations of exercises, such as squats, forward lunges, calf
raises, knee extension and flexion exercises (Table 1).

Aerobic training

The effect of aerobic training on aerobic capacity was evaluated
in 15 of 28 studies. Aerobic BFR training improved aerobic
capacity by 4-12% in 13 studies (Abe, Fujita, et al., 2010a;
Amani et al., 2018; Amani-Shalamzari, Rajabi, et al., 2019b;
Chen, Hsieh, Ho, Lin, et al.,, 2022a; Conceicao et al., 2019; Held
et al, 2020; Held, Rappelt, Deutsch, et al., 2023a; Karabulut
et al., 2021; Lan et al, 2022; Ozaki, Sakamaki, et al., 2011b;
Park et al., 2010; Tangchaisuriya et al., 2022; Thompson et al.,
2024), while remaining unchanged in 2 studies (Abe, Sakamaki,
et al, 2010b; Paton et al., 2017). Equivalent intensity non-BFR
aerobic training improved aerobic capacity by 1-10% in only 3
studies (Amani et al., 2018; Ozaki, Sakamaki, et al., 2011b;
Tangchaisuriya et al., 2022). Moderate intensity non-BFR run-
ning improved aerobic capacity by 1% in soccer players (Amani
et al.,, 2018), while walking improved aerobic capacity by 10% in
older adults (Ozaki, Sakamaki, et al., 2011b). Most equivalent
intensity non-BFR aerobic training studies (n=6) showed that
aerobic capacity remained unchanged (Abe, Sakamaki, et al.,
2010b; Chen, Hsieh, Ho, Lin, et al.,, 2022a; Held et al., 2020;
Karabulut et al., 2021; Park et al., 2010; Paton et al., 2017).
Strength was evaluated in 17 of 28 aerobic training studies.
Aerobic BFR training increased knee extension strength by
6-31% (n=7) (Abe, Fujita, et al., 2010a; Abe, Sakamaki, et al.,
2010b; Amani-Shalamzari et al., 2020; Amani-Shalamzari,

Farhani, et al.,, 2019a; Chen, Hsieh, Ho, Lin, et al., 2022a;
Christiansen et al., 2019; Tangchaisuriya et al., 2022), and knee
flexion strength by 15-24% (n = 4) (Abe, Sakamaki, et al., 2010b;
Amani-Shalamzari et al., 2020; Amani-Shalamzari, Farhani, et al.,
2019a; Tangchaisuriya et al., 2022). Strength remained
unchanged in 3 studies (Held et al., 2020; Ozaki, Miyachi,
et al, 2011a; Park et al., 2010). Aerobic BFR training increased
the rate of force development by 25% in 1 study while remain-
ing unchanged following non-BFR aerobic training (Behringer
et al., 2017). For studies that included an equivalent intensity
non-BFR aerobic exercise training group (n=7), strength
remained unchanged with non-BFR aerobic training (Abe,
Fujita, et al., 2010a; Abe, Sakamaki, et al., 2010b; Behringer
et al., 2017; Conceicédo et al., 2019; Held et al., 2020; Ozaki,
Miyachi, et al., 2011a; Park et al., 2010). However, where non-
BFR aerobic exercise training at moderate- to high-intensity
was the comparator, strength increased in young individuals
in 4 studies (Amani-Shalamzari et al., 2020; Amani-Shalamzari,
Farhani, et al., 2019a; Christiansen et al., 2019; Tangchaisuriya
et al., 2022), and in older adults with walking in 1 study (Abe,
Sakamaki, et al., 2010b), with knee extension and flexion
strength specifically improving by 11-15% and 4-11%,
respectively.

Outcome measures indicative of hypertrophy were assessed
in 10 of 28 studies. These included thigh girth/circumference or
muscle cross-sectional area. Aerobic BFR training improved all
measures indicative of hypertrophy. Thigh muscle mass
increased by 2-6% (Abe et al., 2006; Lan et al., 2022), while
muscle cross-sectional area increased by 3-11% (Abe, Fujita,
et al,, 2010a; Abe, Sakamaki, et al., 2010b). In contrast, only 1
equivalent intensity non-BFR aerobic training study showed
a 2% increase in muscle mass (Lan et al., 2022). However, the
duration of training sessions was three times that of the BFR
training group (15 minutes vs 45 minutes). All other non-BFR
aerobic training interventions failed to show any significant
changes in measures indicative of muscle hypertrophy (Abe,
Fujita, et al., 2010a; Abe, Sakamaki, et al., 2010b; Behringer et al.,
2017; Chen, Hsieh, Ho, Ho, et al., 2022b; Conceicéo et al., 2019;
Ozaki, Miyachi, et al., 2011a; Ozaki, Sakamaki, et al., 2011b;
Tangchaisuriya et al., 2022).

Physical function in older adults was evaluated in 3 out of 28
studies, using measures such as the six-minute walk test, the
thirty-second sit-to-stand test, and the timed up-and-go test.
Aerobic BFR training led to improvements in 2 of these studies
(Abe, Sakamaki, et al., 2010b; Clarkson et al., 2017), with
Clarkson et al,, (2017) reporting a 2-3-fold improvement in
physical function. In contrast, 1 study found no change
(Kargaran et al., 2021).

Additional adaptations to Aerobic BFR training

Although beyond the scope of this review, aerobic BFR
training has been shown to enhance several athletic perfor-
mance variables. These include improvements in sport-
specific metrics such as futsal performance (11%), faster
sprint times, and enhanced cycling performance, including
measures like time-to-exhaustion and power output (refer to
Table 1). Such adaptations are particularly valuable for ath-
letes seeking to improve performance while minimizing



high-intensity loading, making aerobic BFR training
a practical tool for periods of recovery, rehabilitation, or low-
impact conditioning. In addition, physiological measures
including haemodynamics (heart rate, vascular compliance)
and circulating hormones/metabolites (high-density lipopro-
tein, C-reactive protein). Psychological assessments, includ-
ing emotionality, mini-mental state examination, sociability
survey, and overall psychological status, all remained
unchanged.

Bodyweight exercise

None of the bodyweight BFR training studies examined aerobic
capacity. However, 1 study measured muscle endurance using
leg press repetitions to failure at 70% 1-repetition maximum
(Cai et al., 2021). Bodyweight BFR training induced a 49%
increase in leg press endurance compared with a 15% increase
following non-BFR bodyweight training (Cai et al., 2021).

Strength was measured in 4 of 5 training studies.
Bodyweight BFR training increased strength by 11-20% in 3
studies (Cai et al., 2021; Head et al., 2015; Yokokawa et al., 2008).
However, in 1 study, while knee flexion strength increased by
14%, knee extension strength remained unchanged (Kang
et al.,, 2015). Non-BFR bodyweight training increased strength
by 4-13% in 2 studies (Cai et al., 2021; Kang et al., 2015), but
remained unchanged in 2 studies (Head et al., 2015; Yokokawa
et al., 2008). Strength remained unchanged following both
bodyweight BFR and non-BFR bodyweight training in 1 study
(Head et al., 2015).

Outcome measures indicative of hypertrophy were assessed
in 4 of 5 bodyweight training studies. Bodyweight BFR training
increased thigh muscle girth/circumference by 3-5% in 2 stu-
dies (Cai et al, 2021; Kang et al., 2015), and muscle cross-
sectional area by 3% in 1 study (Ishii et al., 2005), while no
hypertrophy was evident in 1 study with bodyweight BFR
training (Head et al,, 2015). Conversely, all studies that exam-
ined non-BFR bodyweight training reported no hypertrophy
(Cai et al., 2021; Head et al.,, 2015; Ishii et al., 2005; Kang et al.,
2015).

Physical function was assessed in only 1 bodyweight train-
ing study, and in older adults (Yokokawa et al., 2008).
Bodyweight BFR training reduced 10-metre walking time by
9%, improved functional reach test performance by 9% and
timed-up-and-go by 15%. In comparison, non-BFR bodyweight
training did not affect 10-meter walking time or timed-up-and-
go but did improve functional reach test performance by 4%
(Yokokawa et al., 2008).
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Methodological quality control and publication bias

The ROB 2.0 tool was used to assess the 33 included studies
(Figure 2). Regarding the risk of bias from the randomization
process, most studies (26) raised ‘some concerns’, while seven
studies had a low risk of bias. One requirement for this review
was that studies had to be randomized controlled trials. Most of
the studies followed randomization, participant allocation, or
concealment. However, 6 of the included studies did not pro-
vide enough information about specific aspects of how rando-
mization was achieved. Access to trial protocols was not
possible, and no trial provided registration information. So,
we assessed deviations from the intended interventions with
some concern in Domain 2. No trials reported missing data, and
the number of randomized participants matched the statistical
analyses. Thus, all trials were identified with low risk in Domain
3. For objective outcomes where measurement could be influ-
enced by lack of blinding, 21 studies didn't provide information
on blinding, causing some concerns in Domain 4. There was no
clear indication of reporting bias among the studies included in
Domain 5, which could limit the interpretation or applicability
of the findings.

Discussion

The primary aim of this review was to systematically compare
existing research on the chronic training adaptations following
aerobic and bodyweight training combined with BFR. The
adaptations of interest were muscle strength, hypertrophy,
aerobic capacity, and physical function. The review included
33 studies focused on the effects of aerobic or bodyweight
training with BFR. The main findings reveal that both aerobic
BFR training and bodyweight BFR training produce broadly
similar magnitudes of improvement in muscle strength and
hypertrophy, whereas equivalent-intensity non-BFR training
commonly had no significant effect. Specifically, muscle
strength increased by 6-31% with aerobic BFR training and
by 11-20% with bodyweight BFR training, while hypertrophy
increased by 2-11% with aerobic BFR training and 3-5% with
bodyweight BFR training. In addition, while only aerobic BFR
training studies examined aerobic capacity, this increased by
4-12%. Very few studies examined physical function, and all of
these were in older adult populations, with most demonstrat-
ing improvements in functional tests following BFR training
(Table 2).

Traditional resistance training usually requires moderate to
high loads for significant improvements in muscle strength and
hypertrophy (Lopez et al.,, 2021). In contrast, low-load BFR
training can be equally effective for strength and hypertrophy

Table 2. Summarizing the findings of aerobic BFR and bodyweight BFR training with outcome variables.

Outcomes (pre-post) Aerobic BFR Bodyweight BFR
Muscle Strength 6-31% (n=13) 11-20% (n=4)
Muscle Hypertrophy 2-11% (n=8) 3-5% (n=4)
Muscle Endurance - 49% (n=1)
Aerobic Capacity 4-12% (n=13) -
Physical Function 6-28% (n=3) 9-15% (n=1)
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Figure 2. Risk of bias of the included studies, according to the RoB 2.0 tool using the ‘traffic light’ plots of the domain-level judgements for each individual result
(McGuinness & Higgins, 2021). Yellow spots indicate some concerns; green spots indicate low. D1: Bias arising from the randomization process. D2: Bias due to
deviations from intended intervention. D3: Bias due to missing outcome data. D4: Bias in measurement of the outcome. D5: Bias in selection of the reported result.



and more effective than non-BFR low-load resistance training
(Gronfeldt et al., 2020). However, adaptations from aerobic BFR
training are generally less pronounced than those from BFR
resistance training (de Lemos Muller et al., 2024; Geng et al.,
2024). Interestingly, the present review demonstrates that both
aerobic BFR training and bodyweight resistance BFR training
produce broadly similar magnitudes of change for muscle
strength and hypertrophy. While it may be unexpected for
light-intensity non-BFR aerobic training to impact strength
and hypertrophy, it is just as unexpected for bodyweight
(unweighted) resistance non-BFR training when prescribed
using standard training volumes (i.e. 3-4 sets of 8-12 reps
and NOT to failure). With the application of BFR to these
forms of exercise combined with the similarity in outcomes
demonstrated in the present review, this provides practitioners
with two potential modes of exercise when combined with BFR
training to target strength and hypertrophy and which facil-
itates flexibility for client preference, access and capability
(Bellissimo et al., 2022; Cai et al., 2021; Ishii et al., 2005; Poon
et al., 2023). For athletic populations, this flexibility in exercise
choice can allow for effective strength and hypertrophy main-
tenance even in low-resourced or low-intensity recovery set-
tings, such as during rehabilitation phases or off-seasons.
However, it is important to interpret these findings with caution
given there are very few studies (n=5) and mixed results
observed from studies using bodyweight BFR training. As
such, more research is required in this area.

Given that bodyweight BFR training and aerobic BFR train-
ing yield similar strength and hypertrophy outcomes, it is rea-
sonable to expect that similar improvements in aerobic
capacity may be possible from both training methods.
However, none of the studies reviewed examined aerobic capa-
city following bodyweight BFR training. This presents an oppor-
tunity for future research to explore the effects of bodyweight
BFR training on aerobic capacity and compare it to aerobic BFR
training. In contrast, there was a clear and robust improvement
in aerobic capacity with aerobic BFR training (12 of 15 studies)
(Tables 1 and 2). In fact, despite the light-intensity nature of
aerobic BFR training, on occasions, these improvements in
aerobic capacity were of similar magnitude to those observed
for a more traditional intense aerobic training group (Abe,
Fujita, et al., 2010a; Conceicdo et al., 2019; Karabulut et al.,
2021; Lan et al., 2022). Such results are promising for the gen-
eral and athletic population seeking to enhance aerobic capa-
city without high-intensity loading, which may be beneficial for
endurance training phases or injury-recovery periods (Wortman
etal, 2021; Yang et al., 2024). Additionally, BFR training appears
to enhance sports performance, such as futsal and cycling
(Amani-Shalamzari, Farhani, et al., 2019a; Tangchaisuriya et al.,
2022).

For Physical Function, despite there being few studies
and all studies being in older adults, aerobic BFR training
and bodyweight resistance BFR training both demonstrated
significant improvements across all employed tests of phy-
sical function. While only one study examined physical
function following bodyweight BFR training, they found
significant improvement in timed-up-go test (15%) and 10-
meter walking test (9%) (Yokokawa et al., 2008). Similarly,
following aerobic BFR training, significant improvements
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were observed for timed-up-and-go (12-16%) 30-second sit-
to-stand (14-28%) and 6-minute walk test (6-9%) (Clarkson
et al., 2017). This reinforces the choice of BFR training
modes for practitioners aiming to target improvements in
physical function where availability of exercise equipment is
limited (e.g. for home-based training). However, given these
are few studies and all in older adults, further evidence is
warranted to explore this notion of alignment between
outcomes for physical function (and aerobic capacity) fol-
lowing both aerobic BFR and bodyweight resistance BFR
training.

This is the first systematic review to examine and compare
outcomes from aerobic BFR training and bodyweight BFR
training. One limitation is the heterogeneity of the included
studies for the methods employed (modes of exercise, dura-
tion, intensity, BFR cuff width and pressure) and participant
characteristics (age, gender, and fitness levels), which makes
the outcomes of the review difficult to generalise to the field.
In addition, while being beyond the scope of the primary
question of this review this variability limits the capability of
this review to make broader recommendations on likely ‘best
practice’ prescription variables that may be considered for
use with aerobic or bodyweight resistance BFR exercise.
Lastly, while most of the included studies examined muscle
strength and hypertrophy, few examined physical function,
and no study examined aerobic capacity following body-
weight resistance BFR training.

Practical application and conclusion

This systematic review emphasizes the beneficial effects of
aerobic BFR training, including improvements in muscle
strength, hypertrophy, aerobic capacity, and physical func-
tion. While there is less research on BFR training using body-
weight exercises, current findings are encouraging, showing
gains in strength, muscle development, and functional cap-
abilities. For athletes, this implicates aerobic BFR training as
being of benefit to enhance cardiovascular fitness with mini-
mal joint stress, making it suitable for recovery, while body-
weight BFR training may better support rehabilitation or
periods where equipment access is limited to improve endur-
ance, strength and hypertrophy. The results indicate that
both aerobic and bodyweight BFR training offer viable alter-
natives for those who prescribe BFR programs without access
to conventional gym equipment, offering the ability to cus-
tomize exercise plans to individual preferences, space limita-
tions, and specific health objectives.

Continued investigations should aim to conduct compara-
tive analyses between aerobic and bodyweight BFR training,
with or without additional modalities as comparators, to further
understand these positive outcomes, particularly focusing on
the relatively unexplored areas of physical function and aerobic
capacity.
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