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ABSTRACT

Martı́n-Hernández, J, Ruiz-Aguado, J, Herrero, JA, Loenneke, JP,

Aagaard, P, Cristi-Montero, C, Menéndez, H, and Marı́n, PJ.

Adaptation of perceptual responses to low-load blood flow

restriction training. J Strength Cond Res XX(X): 000–000,

2016—The purpose of this study was to determine the adaptive

response of ratings of perceived exertion (RPE) and pain over 6

consecutive training sessions. Thirty subjects were assigned to

eitherAU3 a blood flow–restricted training (BFRT) group or a high-

intensitAU4 y training (HIT) group. Blood flow–restricted training

group performed 4 sets (30 + 15 + 15 + 15, respectively) of

unilateral leg extension at an intensity of 20% one repetition

maximum (1RM) while a restrictive cuff was applied to the most

proximal part of the leg. The HIT group performed 3 sets of 8

repetitions with 85% 1RM. Ratings of perceived exertion and

pain were assessed immediately after each exercise set along

the 6 training sessions and were then averaged to obtain the

overall RPE and pain per session. Statistical analyses showed

significant main effects for group (p # 0.05) and time (p ,

0.001). Ratings of perceived exertion values dropped from ses-

sion 1 to session 6 in both BFRT (8.12 6 1.3 to 5.7 6 1.1, p ,

0.001) and HIT (8.5 6 1.2 to 6.40 6 1.2, p , 0.001). Similar

results were observed regarding pain ratings (BFRT: 8.126 1.3

to 5.906 1.55, p, 0.001; HIT: 6.226 1.7 to 5.146 1.42, p,

0.01). Our results indicate that RPE was higher after HIT,

whereas differences did not reach significance regarding pain.

These perceptual responses were attenuated over time, and the

time course of this adaptive response was similar between BFRT

and HIT. In summary, BFRT induces a marked perceptual

response to training, comparable with that observed with HIT.

However, this response becomes attenuated with continuous

practice, leading to moderate values of RPE and pain. Percep-

tual responses may not limit the application of BFRT to highly

motivated individuals.

KEY WORDS RPE, pain, hypertrophy, KAATSU, CR10

INTRODUCTION

C
onventional resistance exercise with high mechan-
ical loading is the most frequently used training
method to stimulate protein synthesis and muscle
hypertrophy (44). In this sense, it is recommended

to lift weights of at least 70% one repetition maximum (1RM)
to optimize training adaptations (3). However, low-load, high-
volume training recently was also shown to acutely stimulate
muscle protein synthesis (4) and to ultimately promote mus-
cle growth (35), especially when training is carried out to
volitional fatigue (28). Blood flow restriction training (BFRT)
has emerged as an effective method to promote muscular
development (22,42). Blood flow restriction training involves
moderate- to high-volume, low-load resistance exercise com-
bined with a moderate reduction of arterial inflow and a block-
age of venous outflow of the working muscles (19).

There is growing evidence that low-intensity exercises
may elicit marked increases in muscle growth when
combined with the moderate BFRT stimulus. Increments
in muscle mass may be reached by combining the restrictive
stimulus not only with low-load resistance training (22) but
also with many other low-intensity tasks, such as walking (1)
or elastic band resistance training (36). Indeed, these incre-
ments in muscle mass after low-load resistance training in
combination with blood flow restriction have shown to be,
in many cases, equal to those observed after traditional high-
load resistance training in physically active males (15,24).

These characteristics make BFRT an enticing method to
preserve and promote muscle mass, especially in populations
advised not to perform high-load resistance training;
for instance, elderly or rehabilitating patients (17) including
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some conditions of severe muscle atrophy because of disease
(12). Blood flow restriction training walking (2) and BFRT
resistance training (34) have previously been observed to
result in skeletal muscle hypertrophy in the aged population.
Of interest, the restrictive stimulus per se may also play a role
in maintaining muscle mass during an unloading period (33),
although neuromuscular function might only be partially
maintained (6).

Blood flow restriction training seems to be an effective
and safe alternative for frail populations taking into account
that the low mechanical load seems to induce no measur-
able muscle damage. As recently reviewed by Loenneke
et al. (20), BFRT produces no prolonged decrements in
muscle function (37), no measurable prolonged muscle
swelling (37,46), no elevations in blood markers of muscle
damage (11,32), no signs of altered nerve or vascular func-
tion, no changes in selected markers of coagulation and
inflammation (5), and no changes in markers of arterial
stiffness (47) and muscle soreness levels similar to submax-
imal load controls (37,46). However, training tolerance may
not only be determined by physiological variables. Strength
and conditioning professionals should be aware of how
training programs are perceived and psychologically toler-
ated by practitioners. Subjective perceptions influence par-
ticipant’s attitude toward training, and ultimately affect
motivation and adherence, both of which should be as
important as the safety or effectiveness of training protocols
(39). Therefore, to represent a true exercise alternative—
especially in special populations—BFRT should also be
psychologically well tolerated.

Apart from cardiovascular safeness, unpleasant feelings
during BFRT could be considered among the main issues of
this training method, as unpleasant exercise is less likely to be
maintained in the long term (7). In this sense, the restriction of
blood flow has been shown to increase the perceived exertion
for a given exercise as compared with work-matched non-
restricted (i.e., free flow) control exercise (45). Indeed, a single
session of BFRT in novel practitioners has been associated
with high (29) and maximal ratings of perceived exertion
(RPE) (45). The level of perceived exertion to BFRT may
even rise over that of traditional high-intensity resistance
training when using high-occlusion pressures with a wide cuff
(40). Other perceptions, such as muscle burning or aching
have also been described acutely during BFRT (41). In the
context of BFRT, afferent nociceptors may be stimulated by
local hypoxia, leading to ischemic pain. Consequently, several
studies have also found pain ratings to range from moderate
(18) to maximal (45) during a single session of BFRT.

Blood flow restriction training seems to be an enticing
alternative for frail population but, at once, all the afore-
mentioned perceptual responses have led to the suggestion
that BFRT may be limited to highly motivated individuals
only (45). This suggestion should be made with care, as it
could prevent strength and conditioning professionals from
prescribing this training method despite its potential benefits.

Perceptual responses to BFRT have been previously
reported; however, all studies have limited their data col-
lection to a single training session in subjects who were not
familiarized to BFRT. To the best of our knowledge, there is
only 1 study that has longitudinally assessed subjects’
perceptions (41). Unfortunately, the results are difficult
to interpret because occlusion pressure was gradually
increased week to week throughout most of the interven-
tion period. Therefore, the purpose of the present study
was twofold: (a) to determine whether ratings of perceived
effort and pain are altered after 6 consecutive sessions of
BFRT; (b) to compare whether these perceptual responses
are similar to those observed after traditional high-intensity
resistance training (HIT).

METHODS

Experimental Approach to the Problem

Subjects attended the laboratory twice a week over 5 weeks.
They were familiarized with testing and training procedures
during the first 2 weeks (4 familiarization sessions), and data
were collected over the 3 remaining weeks. Familiarization
sessions began with 1RM testing until the values flattened off.
Values were considered flattened when a coefficient of variation
lower than 5% was registered in 2 consecutive sessions.
Participants were then instructed on how to rate and distinguish
RPE and pain, as described in detail below. Finally, they were
described BFRT and HIT protocols in detail; however, no
practice with BFRT or HIT was allowed to avoid a possible
accommodation of subjective perceptions before data collection.
After the familiarization period, the sample was randomized
into 2 different groups: a low-intensity, blood flow–restricted
training group (BFRT, n = 14) and a traditional high intensity
training group (HIT, n = 14). From this point, subjects visited
the laboratory twice a week to complete 6 training sessions.
Consecutive training sessions were separated by at least 48
hours. Ratings of perceived exertion and pain were assessed
immediately after each exercise set across the 6 training sessions.

Subjects

Thirty recreationally activ AU5e male university students (BFRT:
n = 15; mean 6 SD: age 21 6 1 years [range: 19–25 years];
height 178.3 6 5.8 cm; weight 73.7 6 8.7 kg; and HIT: n =
15; mean 6 SD: age 21 6 1 years [range: 19–24 years];
height 178.7 6 7.3 cm; weight 73.3 6 8.8 kg) volunteered
for the study. They all reported to perform physical activity
at least 3 d$wk21 but were not currently engaged in a struc-
tured aerobic or resistance training program. Subjects were
excluded from the study if they had a body mass index
greater than 30 kg$m22 or self-reported any cardiovascular
disease or musculoskeletal problems that may hinder their
ability to perform resistance exercise. Subjects also were told
to refrain from use of analgesics, anti-inflammatories or any
other substances that may influence their RPE and pain.
Before data collection, subjects were informed about the
risks and benefits of the study, and all subjects gave their
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written informed consent. The research project was con-
ducted in accordance with the ethical standards of the Dec-
laration of Helsinki and received the ethical approval by the
University Review Board for use of Human Subjects.

Procedures

Maximal isotonic unilateral leg extension strength was
determined using a monoarticular leg extension exercise,
performed in a leg extension machine (SuperGym, SG8019
Leg Ext/Hamstring Combo; Qingdao Impulse Group Co.,
Ltd., Shandong, China). The dominant leg was used for
testing and training in both groups. The 1RM was consid-
ered as the maximum weight in kilograms that could be
lifted only once in this particular piece of equipment through
the full range of motion. After a standardized warm-up,
subjects lifted a weight equivalent to an estimated 50% 1RM
and performed 8 repetitions. After resting for 3 minutes, they
performed 5 repetitions with a load estimated at 75% 1RM.
These initial bouts served as a specific warm-up. Finally, the
weight was adjusted to the estimated 1RM and subjects
were told to perform 1 set to failure throughout the full
range of motion. If they managed to perform more than 1
repetition, the weight was readjusted and they went for
a second attempt after a 5-minute rest period. On average, 3
trials were required to complete the 1RM test. Subjects were
instructed to keep their arms crossed over the chest to avoid
any synergistic movement of the upper body during each
attempt.

All subjects underwent 6 training sessions. Blood flow
restriction training and HIT training protocols were
designed according to the general recommendations by
Loenneke et al. (22) and ACSM (3), respectively. Training
volume in the BFRT group was adjusted to 75 repetitions
per session and training intensity was set to 20% 1RM of
subjects’ previously measured unilateral concentric 1RM.
Training volume was organized in 4 sets (30 + 15 + 15 +
15, respectively) with an interset rest interval of 60 seconds.
Restrictive stimulus was given by means of a compressive
pneumatic cuff that was applied to the most proximal end
of the subjects’ dominant leg (RiesterKomprimeter; Riester,
Jungingen, Germany). The cuff was 140 mm wide and
940 mm long. Before each training session, the cuff was
progressively inflated as described by Fahs et al. (8) until
a pressure of 110 mm Hg was reached (25). After complet-
ing the last repetition, subjects were asked to rate their RPE
and PAIN of the last bout (more details given below).
Immediately after exercise (end of the fourth set), the cuff
was deflated and removed.

Regarding the HIT group, exercise intensity was set at an
85% of the previously measured unilateral concentric 1RM.
Training volume was adjusted to the standard of 3 sets of 8
repetitions (or until volitional failure) with 60 seconds
interset rest intervals (3). Eight repetitions per set exceeds
the general acceptance of a maximum of 6 repetitions for
85% 1RM; however, this recommendation is based upon

bilateral small–muscle groups exercises and, based on bilat-
eral deficit, this may not be valid to unilateral large–muscle
groups exercises (30,38). Subjects in both groups were told
to lift the load at a controlled cadence of 2s-2s for the con-
centric and eccentric phase, respectively (9); however, a met-
ronome was not used during training (36). Exercise was
carried out in the same leg extension machine used for
1RM assessment.

Ratings of perceived exertion and pain (PAIN) were
assessed immediately after each exercise set along the 6
training sessions and were then averaged to obtain the
overall RPE and PAIN per session. Both variables were
assessed through modified Borg exertion (CR-10) and pain
(CR-10+) visual analog scales with colors and emoticons
associated to each level of exertion and pain, respectively.
These scales have been shown to be valid and reliable in
exercise and pain studies (13) and have already been used
to quantify RPE and PAIN in previous BFRT research (41).

While resting on the leg extension machine, subjects were
given a CR-10 sliding metric scale with emoticons and
colors associated to the perceived exertion and pain. Only
the emoticons and colors were visible for the subjects, but
a continuum from 0 to 10 in the opposite side of the rule was
blinded. Subjects were instructed in how to distinguish and
value the effort and pain during exercise as previously
described by Hollander et al. (14) and Loenneke et al. (21).

For RPE, subjects were told “we want you to rate your
perceived exertion, i.e., how heavy and strenuous the exer-
cise feels to you. The perception of exertion depends mainly
on the strain and fatigue in your muscles. We want you to
use this scale from no exertion at all to maximal exertion;
any questions?” (18,21).

PAIN was described to the subjects as a sensation of
muscle burning, typically associated to local hypoxia. For
PAIN assessment, subjects were directed to rate their pain in
relation to their worst pain experience. Subjects were asked
“What is your worst experience of pain? Maximum pain
should be your main point of reference, and should be asso-
ciated with the maximum mark in the scale (i.e., 10); how-
ever, this may not be the maximum pain associated with this
exercise. You could feel a level of pain that is still stronger
than 10. Should this be the case, you could verbally rate 11
or 12. If the pain is much stronger, e.g., 1.5 times your worst
ever pain you will say 15; any questions?” (18)

During the familiarization sessions, all subjects confirmed
that they understood the instructions on how to rate their
exertion and pain.

Statistical Analyses

All analyses were performed using statistical software
(IBM SPSS 20 for MacOS; IBM, Chicago, IL, USA) with
variability presented as SD. The normality of the data was
checked and subsequently confirmed with the Shapiro-Wilk
test. A 2-way repeated measures analysis of variance (2-way
RM-ANOVA) was used to compare the data series of RPE
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and PAIN of both groups (group) over the 6 training sessions
(time). Two-way RM-ANOVA was followed by a Fisher’s
least squares differences post hoc analysis when significant

main effects were achieved.
The level of significance was
fixed at an alpha of #0.05. Par-
tial eta squared (ƞ2) was used
as an estimate of the effect size
of main interactions. Partial eta
squared indicates the percent-
age of variance in each of the
interactions and can be inter-
preted by Cohen’s rule of
thumb on magnitude of size ef-
fects: ƞ2 , 0.01 = null effect;
0.01, ƞ2 , 0.06 = small effect;
0.06 , ƞ2 , 0.14 = medium
effect; ƞ2 . 0.14 = large effect.

RESULTS

Two subjects (1 BFRT, 1 HIT)
dropped out for personal rea-
sons unrelated to the investiga-
tion. They completed 4 and 5

training sessions, respectively. Consequently, data obtained
for the remaining 14 subjects were used for data analysis in
each group.

Figure 2. Individual response of ratings of perceived exertion (RPE) and PAIN in blood flow restriction training (BFRT) and high-intensity training (HIT) groups.
A) Individual response of RPE in BFRT group. B) Individual response of RPE in HIT group. C) Individual response of PAIN in BFRT group. D) Individual response
of PAIN in HIT group.

Figure 1. Ratings of perceived exertion (RPE) values after each session of blood flow restriction training (BFRT)
and high-intensity training (HIT). Each session RPE is expressed as the average RPE of all sets. Values are mean6
SE. *, **, *** significantly different from session 1 (p # 0.05, p , 0.01, p , 0.001, respectively).
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In terms of total training volume, BFRT group performed
75 repetitions per session with a load of 13 6 2 kg (mean 6
SD) to yield a total volume of 1,026 6 184 kg, and HIT
group performed 24 repetitions per session, with a load of
56 6 9 kg corresponding to a total volume of 1,360 6 242
kg. Only 1 subject failed to complete the last 2 repetitions of
the last exercise set of session 1 in the BFRT group. Three
subjects failed to complete the last repetition of the last
exercise set of session 2 in the HIT group.

Rate of Perceived Exertion

Mean RPE was calculated as the average RPE value of all
sets in a single session. Mean RPE showed both time (p ,
0.001; ƞ2: 0.583) and group effects (p # 0.05; ƞ2: 0.204).
No time-by-group interactions were detected (p = 0.902;
ƞ2: 0.012).

After BFRT, mean RPE reached 7.4 6 1.2 in session 1
(F1 Figure 1) and significantly decreased by session 5 (21.4 6
1.3, p , 0.01) and session 6 (21.7 6 1.1, p , 0.001). After
HIT, mean RPE reached 8.5 6 1.2 in session 1 and signifi-
cantly dropped in session 4 (20.9 6 0.8, p # 0.05), session 5
(21.66 1.2, p, 0.01), and session 6 (22.16 1.2, p, 0.001).

Pain

Mean PAIN was calculated as the average PAIN value of all
sets in a single session. There were both time (p , 0.001; ƞ2:
0.403) and group (p # 0.05; ƞ2: 0.187) main effects, although
no time-by-group interactions were observed (p = 0.147;
ƞ2: 0.060) (F2 Figure 2)AU6 .

Mean PAIN significantly decreased in session 5 (21.8 6
1.4, p , 0.01) and session 6 (22.2 6 1.5, p , 0.001) with
respect to session 1 in the BFRTgroup. High-intensity train-
ing group mean PAIN peaked in session 2 and dropped
during session 5 and session 6 (21.4 6 1 and 21.6 6 1.1,
respectively, p , 0.01) as compared with session 2 (T1 Table 1).

DISCUSSION

Previous studies have shown BFRT to result in marked
perceptual responses in novel practitioners. However, to

date no study has assessed whether these sensory percep-
tions could be attenuated with continuous practice. The
major finding of the present study was that perceptual
responses were attenuated after consecutive sessions of
BFRT, indicating that an adaptive plasticity exists for the
subjective perception of physical exertion and muscle pain,
respectively, during BFRT. Moreover, the time course of this
adaptive response seems to be similar between BFRT and
traditional heavy resistance training (HIT). Ratings of
perceived exertion started to decline in the third training
session in both BFRT and HIT groups. These decreases
reached statistical significance in sessions 4 and 5, respec-
tively. Similar results were observed regarding the attenua-
tion of PAIN. Given that 1RM was not readjusted over the
6 training sessions, a reduction in RPE and PAIN perception
perhaps could be expected during the time course of
continuous practice, caused by a decrease in relative training
intensity in consequence of increased maximal muscle
strength. However, decrements in perceptual responses are
not likely to be explained by increases in muscle strength in
such a short time lapse, considering that subjects underwent
only 6 training sessions to a fixed number of repetitions.
A potential learning effect was controlled by a 2-week
familiarization period.

The lack of significant time-by-group interactions indi-
cates that RPE and PAIN behaved similarly over time in
both BFRT and HIT groups. However, the group effect
indicates that RPE values were significantly higher with HIT
as compared with BFRT (Figure 1). One could speculate
that elevated levels of exertion registered with HIT could
be attributed to a more pronounced feeling of strain in active
muscles, tendons, and joints induced by the high level of
mechanical loading (16,27) and to a higher total amount of
work. Furthermore, only 1 subject reached volitional failure
in the last set of the first training session under occlusion,
whereas 3 subjects reached muscular failure in the third set
after HIT. Contrary to what has been observed with RPE,
BFRT qualitatively seemed to induce higher levels of PAIN

TABLE 1. CR10+ PAIN values after each session of BFRT and HIT.*†

Session 1 Session 2 Session 3 Session 4 Session 5 Session 6

BFRT
Mean 8.12 7.67 7.44 6.96 6.36z 5.90§
SD 1.27 1.42 1.44 1.04 1.26 1.55

HIT
Mean 6.22 6.76 5.96 5.88 5.40k 5.14k
SD 1.67 1.58 1.86 1.83 1.68 1.42

*BFRT = blood flow restriction training; HIT = high-intensity training.
†Each session PAIN is expressed as the average PAIN of all sets.
zSignificantly different from session 1 (p , 0.01).
§Significantly different from session 1 (p , 0.001).
kSignificantly different from session 2 (p , 0.01).
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as compared with HIT; however, these differences did not
reach statistical significance. PAIN was described by subjects
as a sensation of deep burning. This perception is likely
associated with local hypoxiclike conditions inducing ische-
miclike pain via activation of group III and IV afferents.
High-intensity muscle contractions are known to occlude
arterial inflow, but this occlusion is reversed during the brief
relaxation phases occurring at the end of ROM and during
resting intervals between sets (43). However, as with BFRT,
the cuff was not removed during the rest periods, the more
prolonged time under occlusion may explain this trend.
Indeed, occlusion pressure has shown to directly influence
arterial inflow, resulting in greater perceptual responses as
compared with lower occlusion pressures (29). Finally, ex-
periments using a removal of the occlusion cuff during
between-set rest periods have been shown to further
decrease the perception of effort (45).

There are several physiological factors that are related to
altered perceptions of effort, such as feed-forward muscle
activation, fatigue, or metabolite production (16,27). In support
of this notion, BFRT has shown to impact muscle metabolism
(10,31) and fatigue (43) as compared with the same exercise
performed without occlusion. The application of pressure
through a restrictive cuff reduces arterial inflow and blocks
venous clearance from the exercising limb. The physiological
mechanisms underlying low-load BFRT are yet to be fully
understood, although increased mixed protein synthesis (10)
and activation of myogenic satellite stem cells (26) have been
demonstrated with acute and longitudinal BFRT. In terms of
neuromuscular drive, a reduction in oxygen supply along with
a loss of contraction efficiency (23) may increase the overall
muscle activity, further stimulating the recruitment of high-
threshold motor units (31). This increment of muscle activity
has shown to increase the anaerobic metabolic demand and
may, thus, lead to increased metabolite production. The sup-
pression of venous metabolic clearance ultimately causes an
increase in metabolic byproduct accumulation in the limb dis-
tal to the cuff (32). According to Hollander et al. (14), one
might speculate that ischemic pain, coupled with decreased
metabolite clearance and artery deformation could create an
enhanced perception of pain and exertion, respectively.
Among the potential limitations of the present study, we did
not control selected physiological variables, such as muscle
fatigue, active muscle mass, lactate production, or stressing
hormones such as cortisol, that are likely to influence the
perceptual response to exercise (18).

Although BFRT has previously been demonstrated to be
potentially effective in the field of clinical rehabilitation,
there is an increased awareness of the psychological factors
associated with this training method. In this study, percep-
tual responses of RPE and PAIN were measured during 6
consecutive sessions of BFRT and traditional HIT. To the
best of our knowledge, previous literature has assessed RPE
and pain after a single session of BFRT only. In line with
those studies, marked perceptual responses were observed in

the present experiment and were attenuated when repeated
training sessions were performed after the first session.
Notably, our RPE values seem well within the range of
exertion levels previously described in the literature, espe-
cially those of Rossow et al. (29) and Yasuda et al. (48), who
reported RPE to reach submaximal values after a single bout
of BFRT. Both these studies used the same BFRT program
that we used in the present study, involving light loads (20%
1RM) with the first set consisting of 30 repetitions followed
by 3 sets of 15 repetitions. Reducing the number of repeti-
tions completed in the exercise session (i.e., suppressing the
first 30 repetitions set) has been shown to reduce the level of
perceived effort to moderate using the CR-10 scale (41). In
contrast, performing 3 sets of leg extension exercise to failure
results in near-maximal perceived exertion (21).

In view of the results presented here, our study has potential
limitations. First, applying the same pressure of 110 mmHg to
every subject independent of limb size is important to consider
given what is known about the relationship between limb size
and the amount of blood flow restriction occurring (17).
Regardless, the results still suggest that despite likely differ-
ences in restriction from using an arbitrary pressure, the sub-
jects as a whole still rated RPE and pain to be reduced over
time. Further limitations include the lack of obtaining selected
physiological variables of relevance for peripheral muscle pain
and RPE. This could have potentially helped to explain the
main determinants of perceived effort, pain, and their attenu-
ation after BFRT. Also, given that our results were limited to
a sample of young, healthy, physically active males, caution is
recommended when extrapolating them to clinical popula-
tions. Another possible limitation of this study was that the
training load was not adjusted during training and that the
decline of RPE and PAIN in the last sessions might be par-
tially because of increased strength levels. Lastly, a steady state
of RPE and PAIN was not reached within the 6 training
sessions presently performed. Future research studies should
be conducted to examine how increases in absolute workload
might influence the time course of sensory adaptations to
BFRT during a longer training period.

In summary, the present study demonstrated that low-
load BFRT induces a marked acute response of perceived
exertion and pain, which is comparable with that observed
with traditional HIT. However, the high levels of perceived
exertion and pain registered during the initial training
sessions become attenuated in successive training sessions,
eventually leading to moderate scores of effort and pain,
which are also similar to those of HIT. These results suggest
that low-load BFRT may provide a viable option for
rehabilitating and/or aged subjects and should not neces-
sarily be limited to the highly motivated individuals only.

PRACTICAL APPLICATIONS

Previous literature has reported a variety of unpleasant
feelings associated with BFRT, ranging from high perceived
exertion scores to burning and/or pain in the exercising
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limb. Although other concerns regarding cardiovascular
safety have to be considered before participation in BFRT
programs, our results indicate that perceptual responses
should not discourage strength and conditioning professio-
nals from applying BFRT in inexperienced populations. In
addition, novice practitioners should be informed about the
high perceptual responses that can be expected in the first
stages of the exercise program.
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