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Effects of Velocity Loss During Resistance Training 
on Performance in Professional Soccer Players
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Purpose: To analyze the effects of 2 resistance-training (RT) programs that used the same relative loading but different repeti­
tion volume, using the velocity loss during the set as the independent variable: 15% (VL15) vs 30% (VL30). Methcds: Sixteen 
professional soccer players with RT experience (age 23.8 ± 3.5 y, body mass 75.5 ± 8.6 kg) were randomly assigned :o 2 groups, 
VL15 (n = 8) or VL30 (n = 8), that followed a 6-wk (18-session) velocity-based squat-training program. Repetition velocity 
was monitored in all sessions. Assessments performed before (Pre) and after training (Post) included estimated 1-repetition 
maximum (1RM) and change in average mean propulsive velocity (AMPV) against absolute loads common to Pre and Post 
tests, countermovement jump (CMJ), 30-m sprint (T30), and Yo-Yo Intermittent Recovery Test (YIRT). Null-hypothesis signifi­
cance testing and magnitude-based-inference statistical analyses were performed. Results: VL15 obtained greater gains in CMJ 
height than VL30 (P < .05), with no significant differences between groups for the remaining variables. VL15 showed a likely/ 
possibly positive effect on 1RM (91/9/0%), AMPV (73/25/2%), and CMJ (87/12/1%), whereas VL30 showed possibly/unclear 
positive effects on 1RM (65/33/2%) and AMPV (46/36/18%) and possibly negative effects on CMJ (4/38/57%). The effects 
on T30 performance were unclear/unlikely for both groups, whereas both groups showed most likely/likely positive effects on 
YIRT. Conclusions: A velocity-based RT program characterized by a low degree of fatigue (15% velocity loss in each set) is 
effective to induce improvements in neuromuscular performance in professional soccer players with previous RT experience.

Keywords: velocity-based resistance training, full squat, velocity specificity, athletic performance, training volume, strength 
training

One of the main problems faced by strength and conditioning 
coaches is how to objectively quantify and monitor the actual train­
ing load undertaken by athletes to maximize performance.1 There 
are different methods to prescribe and monitor exercise intensity 
during resistance training (RT). Traditionally, the 1-repetition maxi­
mum (1RM) has been considered the main reference to prescribe 
training directed toward developing strength and power abilities. 
However, during an RT program, athletes experience daily varia­
tions in neuromuscular performance and training readiness, and 
the actual 1RM values for a given subject and exercise may change 
from 1 training session to the next. Therefore, and since the current 
1RM may not correspond with that measured on previous days or 
weeks, it cannot be ensured that the loads (%1RM) being used in 
each particular training session truly represent the intended ones. 
Another commonly used method is to prescribe loads from a test of 
maximum number of repetitions (nRM). This method implies that 
training sets are conducted to muscle failure, an approach that might 
not be optimal for some athletes.2 Recently, velocity-based RT has 
been introduced. According to this novel approach, the training load 
for each session is set to match a given % 1RM, which has its cor­
responding mean concentric velocity.1 A pioneering study1 analyzed 
the relationship between %1RM and mean propulsive velocity in 
the bench press. The extremely close relationship observed between 
%1RM and bar velocity (R2 = .98) makes it possible to determine
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with considerable precision which %1RM is being used as soon 
as the first repetition of a set is performed with maximal voluntary 
velocity. Additional research has analyzed the load-velocity rela­
tionship in other exercises (prone bench pull, half-squat, squat, and 
leg press).3-6 All those studies found strong relationships between 
loading magnitude and bar velocity, which allows the estima­
tion of the 1RM value in each training session with a reasonable 
degree of accuracy.1-3-6 A very important practical application of 
this methodology is the possibility of monitoring, in real time, the 
actual load (%IRM) being used by measuring repetition velocity 
during training.1-3-6 Even more important is the fact that strength 
and conditioning coaches can observe the changes in strength that 
occur during the course of a training program, without the need 
to perform the often demanding, time-consuming and interfering 
1RM assessments every few training sessions.1 T. is interesting 
that the predictive power of these equations (R2 = .96—.98) seems 
independent of the athletes’ training background and strength 
levels.1-4 Therefore, monitoring repetition velocity during training 
would enable determination of whether the proposed load (kg) truly 
represents the %1RM that was intended for each Gaining session.

During RT in isoinertial conditions, and assuming every repeti­
tion is performed at maximal voluntary velocity, an unintentional 
decrease in force, velocity, and hence power output is observed 
as fatigue develops and the number of repetitions approaches 
failure.7-8 It has been shown that monitoring repetition velocity is 
a practical and noninvasive way to estimate the acute metabolic 
stress, hormonal response, muscle damage, autonomic cardiovas­
cular response, and mechanical fatigue induced by RT.8-9-10 Thus, 
the repetition velocity loss experienced during each resistance set 
may serve as an objective indicator to monitor the actual degree of 
fatigue. A recent study11 compared the effects of 2 squat-training
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programs that only differed in the magnitude of repetition velocity 
loss allowed in each set: 20% versus 40%. It was found that while a 
40% velocity loss (which led to muscle failure in 56% of the training 
sets) could maximize the hypertrophic response, it also resulted in 
a fast-to-slow shift in muscle phenotype, whereas a velocity loss of 
20% resulted in similar or even superior strength gains, especially in 
high-velocity actions such as the vertical jump. Furthermore, it has 
been observed that reductions in the ability to rapidly apply force 
up to 48 hours after resistance exercise to failure can negatively 
interfere with other components of physical training.9-10

In light of these considerations, instead of performing a fixed 
number of repetitions with a certain amount of weight, the velocity- 
based RT approach proposes to prescribe training in terms of 2 
variables8: first (usually fastest) repetition’s mean velocity, which 
is intrinsically related to loading magnitude,1-3 and the maximum 
percentage of velocity loss allowed in each set. Therefore, the aim 
of this study was to analyze the effects of 2 RT programs with the 
same loading magnitude but different volume, using the velocity 
loss during each set as the independent variable, defined as either 
15% (VL15) or 30% (VL30).

Methods

Subjects
Twenty highly trained male soccer players (age 23.8 ± 3.5 y, height 
1.74 ± 0.07 m, body mass 75.5 ±8.6 kg) from a professional soccer 
c ub volunteered to participate in this study. Typical in-season 
weekly training for this team included specific soccer training (5 
sessions), physical conditioning (3 or 4 sessions, of which 2 were 
strength training), and competitive play (1 game/wk), totaling ~ 16 h/ 
wk on average. All subjects had RT experience and were accustomed 
to performing the full squat (SQ) exercise with correct technique. 
Subjects were randomly assigned to 1 of 2 groups, which differed 
only in the magnitude of repetition velocity loss allowed in each 
training set: 15% (VL15; n = 10) or 30% (VL30; n = 10). Only 
players who complied with at least 85% of all training sessions 
were included in the statistical analyses. Due to injury or illness, 4 
players missed too many training sessions or were absent from the 
Post testing session. Thus, of the 20 initially enrolled players, 16 
players remained for statistical analyses (VL 15, n = 8; VL30, n = 8). 
Once informed about the purpose, testing procedures, and potential 
risks of the investigation, all subjects gave their voluntary written 
consent to participate. The present investigation was approved by the 
research ethics committee of Pablo de Olavide University and was 
conducted in accordance with the Declaration of Helsinki. None of 
the subjects was taking drugs, medications, or dietary supplements.

Experimental Design
Subjects trained 3 times per week (48-72 h apart) over a 6-week 
period for a total of 18 sessions. A progressive RT program that 
comprised only the SQ exercise was used (Table 1). The 2 groups 
trained at the same relative loading magnitude (% 1RM) in each ses­
sion but differed in the maximum percentage velocity loss reached 
in each exercise set (15% vs 30%). As soon as the corresponding 
target velocity-loss limit was exceeded, the set was terminated. 
Sessions were performed in a research laboratory under the direct 
supervision of the investigators, at the same time of day (±1 h) for 
each subject, and under controlled environmental conditions (20°C 
and 65% humidity). In addition, players performed their normal 
training routine for the duration of the investigation. Both VL15

and VL30 groups were assessed on 2 occasions: before (Pre) and 
after (Post) the 6-week training intervention. Both Pre and Post 
testing took place in 2 sessions separated by 48 hours. The first 
session comprised the sprinting, jumping, and squat loading tests 
(performed in that order, interspersed with a 5-minute pause, and 
described later in detail). The Yo-Yo Intermittent Recovery Test 
(YIRT) was performed in the second session.

Testing Procedures
Sprint and Vertical-Jump Tests. Vertical-jump and sprint-running 
ability were assessed as indicators of explosive force production 
and lower-limb whole-muscle dynamic performance. Players 
performed 2 maximal 30-m indoor sprints, with a 3-minute rest 
between sprints. A standing start with the leadoff foot placed 1 m 
behind the first timing gate was used. Sprint times were measured 
using photocells (Polifemo Radio Light, Microgate, Bolzano, Italy). 
The shortest lime to cover 30 m (T30) was recorded. Five maximal 
countermovement jumps (CMJ) with -90° of knee flexion were 
performed, with 20-second rests between jumps. CMJ height was 
registered, the highest and lowest values were discarded, and the 
resulting average kept for analysis. Jump height was determined 
using an infrared timing system (Optojump, Microgale, Bolzano, 
Italy). The same standardized warm-up protocol that incorporated 
several sets of progressively faster 30-m running accelerations and 
some practice jumps was conducted at Pre and Post tests. Test-retest 
reliabilities measured by the coefficient of variation (CV) were 0.8% 
and 3.1% forT30 and CMJ, respectively. The intraclass correlation 
coefficients (ICCs) were .98(95%confidence interval [Cl] .95-99) 
for T30 and .98 (95% Cl ,96-.99) for CMJ.

Iso inertia l Squat-Loading Test. A Smith machine (Multipower 
Fitness Line, Peroga, Murcia, Spain) was used for the isoinertial 
progressive-loading test. The players performed the SQ from an 
upright position, descending at a controlled velocity (~0.50-0.70 
m/s) until the tops of the thighs were below the horizontal plane, 
then immediately reversed motion and ascended back to the upright 
position at maximal intended velocity. Initial load was set at 20 
kg and was progressively increased in 10-kg increments until the 
attained mean propulsive velocity (MPV) was -1.00 m/s (range 
0.96-1.04 m/s).12 This resulted in a total of 6.4 ± 1.2 increasing loads 
performed by each subject. The subjects performed 3 repetitions 
with each load. The interset recovery time was 3 minutes. Warm-up 
consisted of 5 minutes of joint-mobilization exercises, followed by 2 
sets of 6 repetitions (3-minute rest between sets) with a 10-kg load. 
An identical warm-up and progression of absolute loads for each 
subject was used in the Pre and Post tests. Strong verbal encour­
agement was provided to motivate participants to give a maximal 
effort. All velocity measures reported in this study correspond to 
the mean velocity of the propulsive phase of each repetition, that 
is, the MPV. The propulsive phase was defined as the fraction of 
the concentric phase during which barbell acceleration was greater 
than the acceleration due to gravity.13 Only the best repetition at 
each load, according to the criterion of fastest MPV, was consid­
ered for subsequent analysis. The following variables derived from 
this progressive loading test were used for analysis: (1) estimated 
1RM value, which was calculated from the MPV attained against 
the heaviest load of the test as % 1 RM = -2.185 x MPV2 -  61.53 x 
MPV + 122.5 (R2 = .96; SEE = 5.5% 1RM),14 and (2) average MPV 
attained against all absolute loads common to Pre and Post tests 
(AMPV). Since the change in movement velocity against the same 
absolute load is directly dependent on the force applied, an increase 
in repetition velocity is an indicator of strength improvement.1 Thus,
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the AMPV value was used in an attempt to analyze the extent to 
which the 2 training interventions (VL15 vs VL30) affected the SQ 
load-velocity relationship.1015 A linear velocity transducer (T-Force 
System, Ergotech, Murcia, Spain) was used to measure bar velocity. 
Instantaneous velocity was sampled at 1000 Hz and smoothed using 
a fourth-order low-pass Butterworth filter with no phase shift and 
10-Hz cutoff frequency. The system's software automatically calcu­
lated the relevant kinematics of every repetition, provided auditory 
and visual velocity feedback in real time, and stored data on disk 
for analysis. Mean relative error in the velocity measurements for 
this system was found to be <0.25%, whereas displacement was 
accurate to 0.5 mm. When simultaneously performing 30 repetitions 
with 2 devices (range 0.3-2.3 m/s mean velocity), an ICC of 1.00 
(95% Cl 1.00-1.00) and CV of 0.57% were obtained for MPV.8

Yo-Yo In te rm itte n t R eco very  Test Level 1. The Yo-Yo Intermittent 
Recovery Test Level 1 consists of 2 x 20-m shuttle runs at increasing 
speeds, with 10 seconds of active recovery between attempts. The 
test was carried out indoors, and the running pace was set using a 
beep signal. The test ended when the subjects failed to reach the 
finish line at the beep signal on 2 consecutive occasions. The total 
distance covered was recorded as the final result of the test.16

RT Program
The descriptive characteristics of the RT program are presented in 
Table 1. Both VL15 and VL30 groups trained using only the SQ 
exercise, as previously described. Relative magnitude of training 
loads (% 1RM) and number of sets and interset recovery periods (4 
min) were kept identical for both groups in each training session. 
Relative loads were determined from the load-velocity relationship 
for the SQ since it has recently been shown that there is a very close 
relationship between %1RM and MPV.i;U4 Thus, a target MPV 
to be attained in the first (usually the fastest) repetition of the first 
exercise set in each session was used as an estimation of %1RM, 
as follows: 1.13 m/s (-50% 1RM), 1.06 m/s (-55% 1RM), 0.98 
m/s (-60% 1RM), 0.90 m/s (-65% 1 RM), and 0.82 m/s (-70% 
1RM)—that is, a velocity-based training was performed instead of 
a traditional loading-based RT program.101517 The absolute load 
(kg) was individually adjusted to match the velocity associated 
(±0.03 m/s) with the %1RM intended for each session. Loading 
magnitude progressively increased from 50% to 70% 1RM over 
the course of the study (Table 1). The groups differed in the degree 
of fatigue experienced during the exercise sets, which was objec­
tively quantified by the magnitude of velocity loss attained in each 
set (15% vs 30%) and, consequently, differed in the number of 
repetitions performed per set and the total number of repetitions 
completed during the training program (Table 1). During training, 
subjects received immediate velocity feedback from the measure­
ment system while being encouraged to perform each repetition at 
maximal intended velocity.

Statistical Analyses
Values are reported as mean ± SD. Test-retest absolute reliability 
was assessed using the CV, whereas relative reliability was calcu­
lated using the ICC with a 95% Cl, using the 1-way random-effects 
model. The normality of distribution of the variables in the Pre test 
and the homogeneity of variance across groups (VL15 vs VL30) 
were verified using the Shapiro-Wilk lest and Levene test, respec­
tively. Data were analyzed using a 2 x 2 factorial ANOVA using 
1 between factor (VL15 vs VL30) and one within factor (Pre vs

Post). Statistical significance was established at the P  < .05 level. 
In addition to this null-hypothesis testing, data were assessed for 
clinical significance using an approach based on the magnitudes of 
change.18'19 Effect sizes (ESs) were calculated using the Hedges g 
on the pooled SD. Probabilities were also calculated to establish 
whether the true (unknown) differences were lower, similar, or 
higher than the smallest worthwhile difference or change (0.2 X 
between-subjects SD).20 Quantitative chances of better or worse 
effects were assessed qualitatively as follows: <1%, almost cer­
tainly not; 1% to 5%, very unlikely; 5% to 25%, unlikely; 25% 
to 75%, possible; 75% to 95%, likely; 95% to 99%, very likely; 
and >99%, almost certain. If the chances of obtaining beneficial/ 
better or detrimental/worse were both >5%, the true difference was 
assessed as unclear.1819 Inferential statistics based on the interpreta­
tion of magnitude of effects were calculated using a purpose-built 
spreadsheet for the analysis of controlled trials.21 The rest of the 
statistical analyses were performed using SPSS software version 
18.0 (SPSS Inc, Chicago, IL).

Results

No significant differences between the 2 groups were found at Pre 
for any of the variables analyzed. Descriptive characteristics of the 
training actually performed by both groups are reported in Table 
1. The repetitions performed in different velocity ranges by each 
group are shown in Figure 1. Subjects in the VL15 group trained 
at a significantly faster mean velocity than those in VL30 (0.91 ± 
0.01 vs 0.84 ± 0.02 m/s, respectively; P  < .001), whereas VL30 
performed more repetitions (P  < .001) than VL15 (414.6 ± 124.9 
vs 251.2 ± 55.4). Furthermore, VL30 completed more repetitions 
at slow velocities (0.4-0.9 m/s) than VL15, whereas no differences 
between groups were found for the number of repetitions performed 
at high velocities (>0.9 m/s) (Figure 1). The mean fastest repetition 
during each session, which indicates % 1 RM of the load being lifted, 
did not differ between groups (0.98 ± 0.02 vs 0.97 ± 0.02 m/s, for 
VL30 and VL15, respectively). The actual mean velocity loss was 
28.6% ± 1.8% forVL30 vs 16.3% ± 1.3% forVL15. Mean repetition 
velocity attained in each set and training session forVL15 compared 
with VL30 is shown in Figure 2.

Isoinertial Strength Assessments
Despite the fact that we did not find group x time interactions for any 
of the isoinertial strength variables analyzed, practical worthwhile 
differences between the VL15 and VL30 training groups seemed 
evident as supported by the magnitude of the ES and qualitative 
outcomes (Table 2). VL15 showed a likely/possibly positive effect 
on 1RM strength and AMPV, whereas VL30 showed possibly/ 
unclear positive effects on 1 RM strength and AMPV. Furthermore, 
only VL15 showed significant improvements in 1RM strength ( P  
< .01). Figure 3 shows the evolution of the estimated 1RM in each 
training session for both training groups, based on the relationship 
between MPV and %1RM in the SQ exercise.14

Vertical Jump, Sprint Ability, and Endurance 
Capacity
VL15 showed significantly greater gains in CMJ height than VL30 
(P  <  .05), whereas no significant interaction was found forT30 and 
distance covered in the YIRT. In addition, only the VL15 group 
improved CMJ height (P  <  .05), whereas both groups attained
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Figure 1 — Number of repetitions in the squat exercise pcrMaanl RrapblsitreiWeimgtt^tnnfi'{gaining groups, mean 
± SD. Warm-up repetitions are excluded. Abbreviations: VL15, group that trained with a mean velocity loss of 15% in 
each set (n = 8); VL30, group that trained with a mean velocity loss of 30% in each set (n = 8). Statistically significant 
differences between groups: *P < .05, ***P  <.001.

VL30 S1 
VL15 S1 
VL30 S2 
VL15 S2 
VL30 S3 
VL15S3

Training Sessions

Figure 2 — Mean repetition velocity attained in each set and training session for VL15 compared with VL30, mean ± SD. Warm-up repetitions are 
excluded. Abbreviations: l RM, l-repetition-maximum; VL15, group that trained with a mean velocity loss of 15% in each set (n = 8);VL30, group that 
trained with a mean velocity loss of 30% in each set (n = 8).

significant improvements in YIRT (P<  .01). The approach based on 
the magnitudes of change showed a likely positive effect on CMJ 
height for V L 15, whereas VL30 showed a possibly negative effect 
on CMJ performance (Table 2). The effects on T30 performance 
were unclear/unlikely for VL 15 and VL30. The effects on YIRT were 
most likely/likely positive for VL15 and VL30 (Table 2).

Discussion
To our knowledge, this is the first study to analyze the effect of 
2 velocity-based RT programs with the same loading magnitude 
(%1RM) but different training volume, using the velocity loss 
during the set as the independent variable (15% vs 30%) in pro-
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Table 2 Changes in Selected Neuromuscular Performance Variables From Pretraining to Posttraining

Pre, mean ± SD Post, mean ± SD ES (90% Cl) Percentage chances of better/trivial/worse effect

1RM-VL15 (kg) 101.3 ± 18.8 110.3 ± 14.3** 0.43 (0.14-0.71) 91/9/0% likely
IRM-VL30 (kg) 100.2 ±20.3 106.5 ±28.5 0.28 (-0.09 to 0.64) 65/33/2% possibly
AMPV-VL15 (m/s) 1.19 ± 0.12 1.23 ±0.09 0.35 (-0.09 to 0.79) 73/25/2% possibly
AMPV-VL30 (m/s) 1.16 ± 0.11 1.18 ± 0.13 0.16 (-0.55 to 0.87) 46/36/18% unclear
CMJ-VL15 (cm) 33.7 ±3.6 35.5 ± 5.1 *t 0.45 (0.06-0.85) 87/12/1% likely
CMJ-VL30 (cm) 34.4 ± 3.5 33.5 ±3.1 -0.24 (-0.66 to 0.18) 4/38/57% possibly negative
T30-VL15 (s) 4.32 ±0.19 4.30 ± 0.20 0.10 (-0.14 to 0.35) 24/74/3% unlikely
T30-VL30 (s) 4.28 ±0.14 4.27 ±0.10 0.06 (-0.27 to 0.39) 21/70/9% unclear
YIRT-VL15 (m) 1390 ±417 1862 ±639** 1.01 (0.63-1.39) 100/0/0% most likely
YIRT-VL30 (m) 1611 ±422 2043 ± 842** 0.97 (0.13-1.82) 94/4/2% likely

Abbreviations: ES, within-group effect size; Cl, confidence interval; VLI5, group that trained with a mean repetition velocity loss of 15% in each set (n = 8); VL30, group 
that trained with a mean repetition velocity loss of 30% in each set (n = 8); 1RM, estimated 1 -repetition-maximum squat strength; AMPV. average MPV attained against 
absolute loads common to Pre and Post tests in the squat progressive-loading test; CMJ, countermovement-jump height; T30, 30-m-sprint time; Y1RT, Yo-Yo Intermittent 
Recovery Test Level 1;

Intragroup significant differences from pretraining to posttraining: *P < .05, **P  < .01. Significant group x time interaction: t P < .05.

A)

VL30

Figure 3 — Evolution of the estimated I -repetition-maximum (lRMjTwifflgt-hsftpffter&juat exercise in each training session expressed as (A) percent­
age of the initial pretraining level and (B) absolute load (kg), mean ± SD. Abbreviations: VL15, group that trained with a mean velocity loss of 15% in 
each set (n = 8); VL30, group that trained with a mean velocity loss of 30% in each set (n = 8).
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fessional soccer players. An important aspect of this investigation 
was that movement velocity was measured and recorded for every 
repetition, using a linear velocity transducer. The strict control of 
the actual repetition velocities performed by the 2 experimental 
groups enabled us to isolate the effect of the variable of interest, 
in this case velocity loss, on the observed adaptations. The main 
finding of this study was that training with a velocity loss of 15% 
(VL15) in each set induced similar gains in squat performance (1RM 
strength, as well as the velocity attained against all loads, from light 
to moderate) and endurance capacity (YIRT) and greater gains 
in CMJ height than training with a velocity loss of 30% (VL30). 
These results were observed despite the fact that the VL30 group 
performed significantly more repetitions than VL15 (415 vs 251) 
during the training program. Even though both groups performed 
a similar number of repetitions at high velocities (>0.9 m/s), VL30 
completed significantly more repetitions at slow velocities (0.4-0.9 
m/s) (Figure 1). It could be argued that a lower degree of fatigue 
(velocity loss) would allow higher force application and hence faster 
repetition velocities during training. Therefore, setting a certain 
percentage velocity-loss threshold during RT seems a plausible way 
to avoid performing unnecessarily slow and fatiguing repetitions 
that may not contribute to the desired training effect.

Since the study conducted by Delorme,22 repetition to failure 
has been considered by many a cornerstone of RT.23-25 However, 
recent evidence suggests that despite the high levels of discom­
fort and fatigue experienced in training-to-failure routines, non­
failure training leads to similar or even greater gains in muscle 
strength.2-1026-28 In this regard, it was recently shown that a lower 
velocity loss during the set (20%) induces greater gains in perfor­
mance, especially in high-velocity actions, when compared with RT 
characterized by high velocity loss (40%)." In the squat exercise, 
a velocity loss of 40% to 50% in the set means that the set is con­
ducted to, or very close to, muscle failure.8-11 In the current study, 
where muscle failure was not reached even in the VL30 group, the 
results seem to be in line with those findings11 since a velocity loss 
of 15% resulted in similar gains in performance than a velocity loss 
of 30% and even greater gains in CMJ height. The present results 
also give support to previous studies that suggested the existence 
of an inverted U-shaped relationship between training volume and 
performance increase.29-31 Therefore, once a certain amount of 
training volume (dose) is achieved, measured in this case by the 
velocity loss attained during the resistance-exercise set, performing 
additional repetitions does not seem to elicit further strength gains 
and may even be detrimental for improving explosive strength.

The 1RM and nRM tests have been the most common methods 
to prescribe RT in soccer. However, these types of test require con­
siderable effort from the subjects and may involve unnecessary risks 
and stress. In addition, the direct and precise measurement of 1RM 
can be difficult if movement velocity is not adequately monitored.1 
A novel velocity-based RT approach was therefore proposed in 
which the training load is adjusted based on movement velocity, 
due to the high correlation existing between %1RM and MPV (R2 
= .96-98).1,3-6 Previous studies have used this methodology with 
soccer players.12-32-34 However, in such studies the training load 
(kg) was established according to the velocity achieved against 
different loads during an initial squat-loading test, and no further 
load adjustments were performed during the training intervention. 
To our knowledge, the current study is the first to monitor the rep­
etition velocity in each session during an RT program for soccer 
players. The estimated 1 RM in each training session for every player 
(Figure 3) shows that VL15 training resulted in an increased strength 
performance during almost all the training program, whereas the

VF30 group showed performance similar to the Pre test values until 
session 7 and remained at a lower level of strength performance 
during most of the sessions when compared with VL15. This fact 
is very relevant in sports that require the maintenance of a high 
strength-performance level throughout the season where competi­
tions are held every weekend or even every 3 to 4 cays. In addition, 
resistance exercise characterized by large reductions in repetition 
velocity, as occurs in typical training-to-failure routines, requires 
longer recovery times,9-10 which is an important aspect to consider 
for most competitive athletes, since excessive fatigue resulting from 
RT could interfere with the development of other components of 
training.35

Conclusions
Velocity-based RT characterized by a low degree of fatigue (15% 
velocity loss in each set) resulted in significan: gains in squat 
strength and endurance performance and even greater gains in CMJ 
height than an RT program that induced greater levels of fatigue 
(30% velocity loss), despite the VL30 group’s performing consid­
erably more repetitions per set than the VL15 group (10.5 ± 1.9 
vs 6.0 ± 0.9 repetitions) against the same relative loads (%1RM). 
These findings emphasize the importance of finding an optimal 
dose during RT aimed at maximizing performance in competitive 
team sports and strongly suggest that often '‘less is more.” Indeed, 
squatting with a velocity loss of 30% during the sc-t was found less 
effective and efficient than squatting with a velocity loss of 15% in 
professional soccer players. Taken together, these results suggest 
that improvements in performance could be compromised when an 
excessive repetition volume is used.

Practical Applications
The results of the current study contribute to our knowledge about 
the process and methodology of load monitoring ir resistance exer­
cise. The magnitude of velocity loss attained during each training set 
may provide valid information about the optimal degree of fatigue 
necessary for maximizing performance. Thus, first-repetition mean 
velocity (which is intrinsically related to loading magnitude1) and 
the percentage velocity loss attained during the se:6 are 2 variables 
that should be monitored during an RT program. Velocity-based 
RT seems a novel, comprehensive, and rational alternative to tra­
ditional RT.
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