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Featured Application: The fastest velocity specific to each set should be recommended to obtain a
more accurate estimation of the actual percentage of completed repetitions (%Rep) because the
use of the fastest velocity of the first set could overestimate the %Rep when the successive sets are
initiated in a fatigued condition.

Abstract: This study explored the goodness-of-fit and the effect of fatigue on the precision of both
generalized and individualized relationships between the velocity loss (%VL) magnitude and the
percentage of completed repetitions with respect to the maximal that can be performed to failure
(%Rep) in the Smith machine parallel back-squat exercise. Twenty-nine resistance-trained males
completed four sets to failure, with a rest period of 2 min, against 75% of the one-repetition maximum.
Generalized and individualized %Rep-%VL equations determined in the first set were used to
estimate %Rep when a 20%VL was achieved during the three successive sets. Individualized %Rep-
%VL relationships (R2 = 0.84–0.99) showed a greater goodness-of-fit than the generalized %Rep-%VL
relationship (R2 = 0.82). However, the accuracy in the %Rep estimation was always low (absolute
errors > 10%) and comparable for both regression models (p = 0.795). %Rep was progressively
overestimated when increasing the number of sets using the MVfastest of the first set (from 15%
to 45%), but no meaningful overestimations were observed using the MVfastest of each set (~2%).
In conclusion, neither the generalized nor the individual %Rep-%VL equations provide accurate
estimations of %Rep during the parallel back-squat exercise executed under fatigue.

Keywords: fatigue; level of exertion; neuromuscular fatigue; resistance training; velocity-based training

1. Introduction

Numerous studies have established a significant and negative correlation between
the amount of weight lifted (often measured relative to the one-repetition maximum
[%1RM]) and the maximum repetitions achievable to failure across various resistance
training (RT) exercises [1–3]. Traditionally, the repetition volume in RT has been determined
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by guiding each individual to execute a predetermined number of repetitions per exercise
set [4]. Yet, extensive research has shown that this method is flawed due to significant
differences among individuals in the maximum repetitions they can perform to failure at a
specific relative load [5,6]. This suggests that when individuals lift the same relative load
completing the same number of repetitions, their exertion levels may vary (i.e., the number
of repetitions they could still perform may differ). Given that the neural and morphological
changes resulting from RT are greatly influenced by the volume of training [7,8], it is crucial
to explore more precise ways of prescribing repetition volume during RT.

Currently, strength and conditioning experts can instantly receive feedback on the
velocity of each repetition during RT [9,10]. It is widely recognized that, when repetitions
are carried out with maximum concentric effort, there is a gradual reduction in barbell
velocity as fatigue sets in [11,12]. Earlier research has shown that (i) the reduction in
velocity during RT (i.e., the percentage of velocity decline between the fastest and last
repetition of the set; %VL) correlates strongly with both mechanical (e.g., decrease in jump
height) and metabolic (e.g., increase in blood lactate levels) indicators of fatigue [13,14]; and
(ii) there is a robust association between %VL and the percentage of performed repetitions
relative to the maximum number that can be achieved until failure (%Rep) across different
loads [5,6]. Drawing on this evidence, numerous researchers have suggested that %VL
could provide a more objective measure of exertion in a set compared to traditional methods
of RT prescription [5,13]. In particular, employing %VL might promote a more uniform
exertion level among individuals due to the minimal variability in %Rep at different levels
of %VL [5,6]. Nonetheless, it remains unclear whether to use generalized or individualized
%Rep-%VL correlations for more precise repetition prescriptions. In this context, a superior
accuracy has been observed using individualized %Rep-%VL relationships over generalized
ones in the bench press performed in a Smith machine [15]. However, considering the
dependency of %Rep-%VL relationships on the specific exercise [6], further investigation
is necessary to determine if individualized %Rep-%VL relationships could also enhance
accuracy in other RT exercises.

Prior research has indicated that the %Rep derived from individualized %Rep-%VL
equations exhibits high consistency in the short term (6–7 days) in the Smith machine
bench press at a 60%1RM load [5], and over a longer period (12 weeks) in the pull-up
exercise using body mass [16]. Additionally, it has been found that the %Rep linked with
varying %VL (from 15% to 75%) remained consistent (mean difference <3%) following a
RT program of 12 weeks, even though participants significantly increased their maximum
repetitions to failure (pre-test: 15.1 ± 4.2 repetitions; post-test: 17.0 ± 4.1 repetitions) [16].
Despite these positive results, no research has yet assessed the precision of generalized
and individualized %Rep-%VL relationships in predicting %Rep during a typical training
session that includes multiple sets. It is likely that the fatigue from performing multiple sets
has different impacts on the pattern of repetition velocity loss and the maximum repetitions
achieved to failure [17]. Fatigue may also be reflected in a reduced mean velocity of the
fastest repetition in a set (MVfastest) [17,18]. Moreover, %VL can be calculated using either a
fixed (MVfastest of the first set) or a flexible (MVfastest specific to each set) reference repetition
velocity. Yet, there is little information regarding whether the choice of reference velocity
for calculating %VL influences the accuracy of %Rep estimates at different %VL levels.

To address some gaps related to the use of %VL to quantify proximity to failure, the
current study aimed to (i) compare the goodness-of-fit between the individualized and
generalized %Rep-%VL relationships obtained during a single set of repetitions to failure
in the Smith machine parallel back-squat exercise against the 75%1RM load, (ii) elucidate
whether the generalized and individualized %Rep-%VL equations modeled from the data
collected in the first set can provide accurate estimations of the %Rep when a moderate
%VL is achieved during the successive sets (second, third, and fourth sets) of the training
session, and (iii) determine whether the reference repetition (MVfastest specific to each set
vs. MVfastest of the first set) used for computing the %VL affects the magnitude of the errors
when estimating %Rep. It was hypothesized that there would be a greater goodness-of-fit
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(higher coefficient of determination [R2] and lower standard error of the estimate [SEE])
for individualized compared to generalized %Rep-%VL relationships [15]. However, since
no study has previously examined the effect of fatigue on the precision of the %Rep-%VL
equations, no specific hypotheses were formulated regarding our second and third aims.

2. Materials and Methods
2.1. Participants

Twenty-nine resistance-trained men (mean ± [standard deviation; SD]; age = 22.6
[2.2] years; body mass = 79.9 [8.0] kg; height = 1.79 [0.05] m; parallel back-squat 1RM
relative to body weight = 2.1 [0.3]) agreed to take part in this research. Participants had an
average of 2.8 ± 1.6 years of experience in RT and were proficient in the parallel back-squat
exercise. They reported no physical conditions or musculoskeletal injuries that could
influence their performance in the tests. All participants were briefed on the study methods
and provided written informed consent before the start of the study. The research design
complied with the Declaration of Helsinki principles and was approved by the Ethics
Committee of University of Granada (protocol code: 3666/CEIH/2023; date of approval:
20 October 2023).

2.2. Study Design

Participants came to the laboratory on four occasions, spaced 48–72 h apart. The initial
visit involved measuring anthropometrics and establishing the one-repetition maximum
(1RM) for the parallel back-squat on a Smith machine, which was the exercise used in
all following sessions. During the second and third sessions, for familiarization, partic-
ipants performed a set of repetitions to failure at the maximum intended velocity with
three different loads (70%1RM, 80%1RM, and 90%1RM). The fourth visit was the main
experimental session, consisting of four sets of repetitions to failure at the 75%1RM load,
with each set followed by a 2 min rest period. The 75%1RM was selected because it is
a relative load commonly used in RT programs and it has been previously considered
in studies that have explored the properties of %Rep-%VL relationships [5,6,19]. In this
session, both the generalized and individualized %Rep-%VL equations derived from the
data of the first set were employed to predict %Rep at a 20%VL during the remaining sets.
The %VL was calculated using two different reference velocities: the fastest mean velocity
(MVfastest) specific to each set and the MVfastest from the first set. The 20%VL was chosen
because it has been found to effectively enhance strength adaptations from a back-squat
training regimen while reducing the fatigue associated with higher %VL [20]. Data from all
participants were aggregated to establish the generalized %Rep-%VL relationship, whereas
individualized %Rep-%VL relationships were calculated for each participant separately.

2.3. Procedures
2.3.1. RM Evaluation and Familiarization (Sessions 1–3)

At the outset of the first session, participants’ body height and body mass were
evaluated using a Seca model 654 scale (Seca®, Hamburg, Germany). The warm-up before
the 1RM test included jogging, exercises for mobilizing the lower-body joints, five back-
squat repetitions with 20 kg (the weight of the Smith machine barbell when unloaded),
three squats at 50% of the perceived 1RM, and two squats at 80% of the perceived 1RM.
These warm-up activities preceded 2–5 single attempts to establish the 1RM, with load
increments agreed upon by the participant and an experienced researcher. Participants had
a five-minute rest between each 1RM attempt.

For the following two sessions aimed at familiarizing them with the repetitions to
failure test, participants returned to the laboratory. These sessions started with a consistent
warm-up routine similar to the first, followed by sets of 10, 3, and 1 repetitions of the
back-squat at 30%1RM, 70%1RM, and 90%1RM loads, respectively. The core part of these
sessions involved single sets of repetitions to failure at 70%1RM, 80%1RM, and 90%1RM,
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with each set separated by a ten-minute rest. Immediate verbal feedback on barbell velocity
after each repetition encouraged participants to maintain maximal intended velocity [21].

The parallel back-squat was consistently executed on a Smith machine (Technogym,
Gambettola, Italy). Starting from a standing position with feet shoulder-width apart and the
barbell positioned high on the back near the acromion, participants would squat until their
thighs were parallel to the ground and then ascend as quickly as possible [22]. Constant
downward pressure was maintained on the barbell throughout the movement, and jumping
was prohibited. Emphasis was placed on lifting the barbell quickly from the first to the
last repetition across all sets. The mean velocity (MV) of each repetition was tracked using
a GymAware PowerTool linear position transducer (Kinetic Performance Technologies,
Canberra, Australia) [23,24].

2.3.2. Repetitions-to-Failure Testing (Session 4)

The warm-up for the main experimental session mirrored that of sessions 2 and 3.
After a three-minute rest post-warm-up, participants performed four sets of repetitions to
failure at the 75%1RM load, resting two minutes between sets. The performance variables
recorded included the MV of each repetition, the fastest MV of each set (MVfastest), the
MV recorded in the last repetition (MVlast), and the %VL of each set (%VL = [(MVlast −
MVfastest)/MVfastest] × 100) [5,6,15].

2.4. Statistical Analyses

Descriptive statistics are provided as mean, SD, and range. Data normality was verified
using the Shapiro–Wilk test (p > 0.05). To evaluate differences in the maximal number of
repetitions, MVfastest, MVlast, and %VL across the four sets, we conducted a one-factor
repeated-measures ANOVA. When sphericity assumptions were not met, as indicated by
Mauchly’s test, corrections were made using the Greenhouse–Geisser adjustment. Pairwise
differences were elucidated with Bonferroni post hoc analyses. A second-order polynomial
regression model was utilized to establish both generalized and individualized %Rep-%VL
relationships based on data from the first set conducted in session 4. The goodness-of-fit of
these %Rep-%VL relationships was assessed using R2 and standard error of estimate (SEE).

The differences between the actual %Rep achieved in the 2nd, 3rd, and 4th sets when
a 20%VL was reached, and the %Rep predicted by the generalized and individualized
%Rep-%VL equations from the first set, were measured as raw and absolute errors. These
errors were analyzed using a three-way repeated-measures ANOVA (regression model
[individualized vs. generalized %Rep-%VL equation] × reference repetition [MVfastest
specific to each set vs. MVfastest of the 1st set] × set number [2nd vs. 3rd vs. 4th]).
Significant interactions and main effects prompted pairwise comparisons, which were
performed using paired t-tests with Bonferroni adjustments.

The precision of the individualized and generalized %Rep-%VL relationships was clas-
sified as high (absolute error < 5%), moderate (absolute error between 5% and 10%), or low
(absolute error > 10%). Statistical tests were conducted using SPSS software (Version 22.0;
IBM Corp., Armonk, NY, USA). The significance threshold was set at p ≤ 0.05.

3. Results

The ANOVAs revealed significant differences between the sets for the number of
repetitions completed to failure, MVfastest, MVlast, and %VL (F ≥ 9.3; p < 0.001). The
number of repetitions completed to failure and MVfastest were progressively reduced when
increasing the number of sets (all p < 0.001). Set 1 revealed the greatest MVlast (p ≤ 0.011),
while the greatest %VL was observed for set 4 (p ≤ 0.043) (Table 1).

The generalized %Rep-%VL relationship revealed an acceptable goodness-of-fit (R2 = 0.82)
and high errors (SEE = 12.4%Rep) (Figure 1). Individualized %Rep-%VL equations were gen-
erally stronger (R2 = 0.92 ± 0.04 [0.84–0.99]) and presented lower errors (SEE = 8.8 ± 2.4%Rep
[3.7–13.0%Rep]) compared to the generalized %Rep-%VL equation.
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Table 1. Comparison between the four parallel back-squat sets of the maximal number of repetitions
performed to failure (MNR), the fastest mean velocity (MVfastest), the mean velocity of the last
repetition (MVlast), and the magnitude of velocity loss from the fastest to the last repetition (%VL).

Variable ANOVA Set 1 Set 2 Set 3 Set 4

MNR F3,84 = 232.6
p < 0.001

13 ± 1
(10–16)

10 ± 1
(7–13) a

7 ± 1
(5–9) a,b

6 ± 1
(2–8) a,b,c

MVfastest
(m·s−1)

F3,84 = 114.1
p < 0.001

0.55 ± 0.02
(0.50–0.58)

0.51 ± 0.03
(0.45–0.58) a

0.47 ± 0.05
(0.34–0.53) a,b

0.42 ± 0.04
(0.34–0.51)

a,b,c

MVlast(m·s−1)
F3,84 = 9.6
p < 0.001

0.30 ± 0.05
(0.18–0.43)

0.26 ± 0.04
(0.16–0.36) a

0.25 ± 0.05
(0.17–0.34) a

0.26 ± 0.05
(0.15–0.34) a

%VL
(%)

F3,84 = 9.3
p < 0.001

46 ± 9
(26–67)

49 ± 8
(35–66)

46 ± 9
(29–59)

39 ± 11
(21–65) a,b,c

Data are presented as mean ± standard deviation [range]. ANOVA, analysis of variance; F, Snedecor’s F; p,
p-value. a, significantly different from set 1; b, significantly different from set 2; c, significantly different from set 3
(p < 0.05).
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Figure 1. Generalized relationship between the magnitude of velocity loss (%VL) and percentage
of performed repetitions with respect to the maximum number of repetitions performed to failure
(%Rep) during the first set of the parallel back-squat exercise. R2, coefficient of determination; SEE,
standard error of the estimate; N, number of sets.

The ANOVA conducted on the absolute errors revealed a significant reference repeti-
tion × number of sets interaction (F = 18.86; p < 0.001) as the effect of the increase in the
number of sets on the magnitude of the absolute errors was more accentuated using the
MVfastest of the first set compared to using the MVfastest specific to each set. The remaining
interactions did not reach statistical significance (F ≤ 1.24; p ≥ 0.298), and the magnitude
of the absolute errors was always low (>10%). In addition, a significant main effect of
the reference repetition (F = 93.5, p < 0.001; higher errors using the MVfastest of the 1st set
compared to using the MVfastest specific to each set) and number of sets was also observed
(F = 22.9, p < 0.001; higher errors with increasing number of sets), but not for the regression
model (F = 0.07, p = 0.795) (Figure 2).
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Figure 2. Absolute errors between the actual percentage of performed repetitions in relation to the
maximum number of repetitions performed until failure (%Rep) and the predicted %Rep from the
generalized (upper panels) and individualized (lower panels) %Rep-%VL equations determined
in set 1 when a velocity loss magnitude (%VL) of 20% is reached. The %VL was computed con-
sidering both the mean velocity of the fastest repetition specific to each set (MVfastest; left panels)
and the MVfastest of the first set (right panels). The dashed line represents the threshold for high
accuracy (10%).

The ANOVA conducted on the raw errors revealed the reference repetition × number
of sets interaction was also significant (F = 47.52 p < 0.001) as the overestimation of the
predicted %Rep with the increase in the number of sets was only observed using the
MVfastest of the first set. The remaining interactions failed to reach statistical significance
(F ≤ 1.87; p ≥ 0.180). In addition, a significant main effect of the reference repetition
(F = 125.8, p < 0.001; the predicted %Rep was overestimated using the MVfastest of the first
set, but no meaningful overestimations were observed using the MVfastest specific to each
set) and the number of sets was also observed (F = 4.03, p = 0.023; the overestimation of
the predicted %Rep was greater as the number of sets increased), but not of the regression
model (F = 0.02; p = 0.893) (Figure 3).



Appl. Sci. 2024, 14, 4531 7 of 10
Appl. Sci. 2024, 14, x FOR PEER REVIEW 7 of 10 
 

 
Figure 3. Raw errors between the actual percentage of performed repetitions in relation to the max-
imum number of repetitions performed to failure (%Rep) and the predicted %Rep from the gener-
alized (upper panels) and individualized (lower panels) %Rep-%VL equations determined in set 1 
when a velocity loss magnitude (%VL) of 20% is reached. The %VL was computed considering both 
the fastest repetition mean velocity specific to each set (MVfastest; left panels) and the MVfastest of the 
first set (right panels). 

4. Discussion 
This study was designed to compare the goodness-of-fit between the individualized 

and generalized %Rep-%VL relationships as well as to explore the effect of fatigue on the 
accuracy of these relationships to estimate the %Rep when a moderate 20%VL is achieved 
during the Smith machine parallel back-squat. The main findings of the present study 
revealed (i) a high R2 for generalized and individualized %Rep-%VL relationships, but the 
SEE was generally high, (ii) a lower goodness-of-fit for the generalized compared to the 
individualized %Rep-%VL relationships, (iii) a low (absolute errors > 10%) and compara-
ble accuracy in the %Rep estimation for both %Rep-%VL relationships, and (iv) the over-
estimation of %Rep was progressively higher as the number of sets increased when using 
the MVfastest of the first set but not the MVfastest specific to each set. These results suggest 
that neither the generalized nor individualized %Rep-%VL equations are able to provide 
accurate estimations of %Rep during a parallel back-squat training session consisting of 
multiple sets to fatigue. 

The strength of the generalized %Rep-%VL relationship observed in our study for 
the parallel back-squat exercise (R2 = 0.82; SEE = 12.4%Rep) was weaker compared to that 
previously reported for other RT exercises performed against similar relative loads such 
as the full back squat at 70-80%1RM (R2 = 0.93; SEE = 7.1 to 7.2%Rep) [6], bench press at 
75%1RM (R2 = 0.97; SEE = 5.2%Rep) [5], prone bench pull at 75%1RM (R2 ≥ 0.99; SEE not 
reported) [19], and shoulder press at 75%1RM (R2 ≥ 0.99; SEE not reported) [19]. Further-
more, supporting our hypothesis, the individualized %Rep-%VL relationships (R2 = 0.84–
0.99) provided greater goodness-of-fit than the generalized %Rep-%VL relationship. Our 
findings support the results from Sánchez-Moreno et al. [15], who revealed that the good-
ness-of-fit was superior for individualized %Rep-%VL relationships (R2 = 0.97–0.99) com-
pared to generalized %Rep-%VL relationships (R2 = 0.80–0.94) in the bench press also per-
formed in a Smith machine. Therefore, although the goodness-of-fit of the %Rep-%VL 

Figure 3. Raw errors between the actual percentage of performed repetitions in relation to the
maximum number of repetitions performed to failure (%Rep) and the predicted %Rep from the
generalized (upper panels) and individualized (lower panels) %Rep-%VL equations determined in
set 1 when a velocity loss magnitude (%VL) of 20% is reached. The %VL was computed considering
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4. Discussion

This study was designed to compare the goodness-of-fit between the individualized
and generalized %Rep-%VL relationships as well as to explore the effect of fatigue on the
accuracy of these relationships to estimate the %Rep when a moderate 20%VL is achieved
during the Smith machine parallel back-squat. The main findings of the present study
revealed (i) a high R2 for generalized and individualized %Rep-%VL relationships, but
the SEE was generally high, (ii) a lower goodness-of-fit for the generalized compared
to the individualized %Rep-%VL relationships, (iii) a low (absolute errors > 10%) and
comparable accuracy in the %Rep estimation for both %Rep-%VL relationships, and (iv)
the overestimation of %Rep was progressively higher as the number of sets increased
when using the MVfastest of the first set but not the MVfastest specific to each set. These
results suggest that neither the generalized nor individualized %Rep-%VL equations are
able to provide accurate estimations of %Rep during a parallel back-squat training session
consisting of multiple sets to fatigue.

The strength of the generalized %Rep-%VL relationship observed in our study for
the parallel back-squat exercise (R2 = 0.82; SEE = 12.4%Rep) was weaker compared to
that previously reported for other RT exercises performed against similar relative loads
such as the full back squat at 70–80%1RM (R2 = 0.93; SEE = 7.1 to 7.2%Rep) [6], bench
press at 75%1RM (R2 = 0.97; SEE = 5.2%Rep) [5], prone bench pull at 75%1RM (R2 ≥ 0.99;
SEE not reported) [19], and shoulder press at 75%1RM (R2 ≥ 0.99; SEE not reported) [19].
Furthermore, supporting our hypothesis, the individualized %Rep-%VL relationships
(R2 = 0.84–0.99) provided greater goodness-of-fit than the generalized %Rep-%VL rela-
tionship. Our findings support the results from Sánchez-Moreno et al. [15], who re-
vealed that the goodness-of-fit was superior for individualized %Rep-%VL relationships
(R2 = 0.97–0.99) compared to generalized %Rep-%VL relationships (R2 = 0.80–0.94) in the
bench press also performed in a Smith machine. Therefore, although the goodness-of-fit
of the %Rep-%VL relationships obtained in the present study was somewhat lower than
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those reported in previous studies [5,6,15,16,19], our findings provide additional evidence
confirming the better goodness-of-fit for individualized %Rep-%VL relationships.

The present study is the first to examine the accuracy of %Rep-%VL equations for
predicting %Rep during a RT session consisting of multiple sets of the same exercise. For
this purpose, we determined the raw and absolute differences between the actual %Rep
completed during the second, third, and fourth set of back-squats after reaching a 20%VL
and the %Rep predicted using %Rep-%VL relationships obtained with the data collected in
the first set. Our findings suggest that, independently of the regression model considered,
the accuracy in the prediction of the %Rep was always low (absolute errors > 10%). These
results are in disagreement with previous studies reporting an acceptable consistency
(coefficient of variation < 7%) and high stability (mean difference < 2.4%) of the %Rep
estimated using individualized %Rep-%VL equations obtained during the bench press
exercise at 60%1RM [5] and the pull-up performed without external loads [16]. The lower
accuracy of the %Rep-%VL equations observed in our study could be attributed to the fact
that the pattern of repetition velocity loss is not always linear due to improper technique,
lack of concentration, or other sources of biological variability [25,26]. Furthermore, as
observed in the present study, this problem could be magnified by the fatigue induced
when performing multiple RT sets [17]. Considering all the above, the findings of the
current study suggest that, independently of whether individualized or generalized Rep-
%VL relationships are applied, the %Rep cannot be estimated with a high precision using
%VL during a parallel back-squat training session consisting of multiple sets.

In line with previous studies, the fatigue induced by executing multiple sets was
manifested not only by a decrease in the number of repetitions completed to failure, but
also by a decrease in the MVfastest of the set [17,18]. Consequently, another objective in
the present study was to elucidate whether the reference repetition (i.e., using MVfastest
specific to each set vs. MVfastest of the first set) used for computing the %VL may affect the
magnitude of the errors when estimating %Rep. Our findings suggest that, regardless of
whether the individualized or generalized %Rep-%VL equations are considered, the %Rep
estimated when reaching a 20%VL was generally overestimated when using the MVfastest
of the first set but not MVfastest specific to each set. Therefore, it seems that fatigue induced
by performing multiple RT sets compromises the utility of the %Rep-%VL relationship
when using the MVfastest of the first set. However, it should still be noted that individuals
might stop the sets closer to failure (i.e., leaving a lower number of repetitions in reserve) if
sets are initiated in a fatigue condition when a fixed %VL is prescribed using the MVfastest
specific to each set, because the final absolute velocities of RT sets are expected to be lower.

While our study has revealed valuable and novel insights regarding the effect of
fatigue on the precision of %Rep-%VL equations for predicting %Rep during a standard
training session consisting of multiple sets of the parallel back-squat exercise, we should
note a number of limitations and potential areas for future research. Similar to the majority
of studies that have examined the %Rep-%VL relationships [5,6,15,16,19,25,27], our sample
size consisted exclusively of resistance-training males and, therefore, the present findings
might not transfer to female individuals or untrained individuals. Therefore, future studies
should investigate the goodness-of-fit and precision of %Rep-%VL equations in female
individuals. Second, we have explored the effect of fatigue on the accuracy of %Rep-%VL
equations obtained during the parallel back-squat exercise against the 75%1RM load. Since
the %Rep-%VL relationship is exercise- and load-dependent [6], more studies are needed to
elucidate whether the present findings can be extrapolated to other loads and RT exercises.
Finally, similar to previous studies [5,6,15,19], the use of a Smith machine could compromise
the ecological validity of our findings. Although the accuracy of the %Rep-%VL equations
is unlikely to improve when using free-weights, it is important that future studies compare
the behavior of %VL and %Rep between the same exercises performed with free-weights
and in a Smith machine.
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5. Conclusions

Individualized %Rep-%VL relationships provided a better goodness-of-fit than the
generalized %Rep-%VL relationship during the parallel back-squat exercise performed
in a Smith machine against the 75%1RM load. However, independently of whether the
individualized or generalized %Rep-%VL relationships are used, the monitoring of %VL
cannot be used as an accurate predictor of %Rep during a RT session consisting of multiple
sets. The MVfastest specific to each set is recommended to obtain greater precision regarding
the actual %Rep because the use of the MVfastest of the first set could overestimate the %Rep
when the successive sets are initiated in a fatigued condition. However, it is also important
to note that using the MVfastest specific to each set when the sets are initiated in a fatigued
condition inevitably leads to individuals stopping the sets closer to failure when a fixed
%VL is prescribed. These results do not support the use of %VL to accurately quantify
proximity to failure during the Smith machine parallel back-squat exercise.
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