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Headline

Resisted sled sprint training has proven effective in improv-
ing sprint (1-3). In recent years the focus has shifted more

to horizontal force generation against relatively heavy loads1.
The idea is also developing that sprint training can be a kind
of vaccine against Hamstring injuries (4,5). Sprint training is
complex: it has been shown that, especially in adulthood and
in already well-trained athletes, despite some of them spend-
ing years training sprint, performance often improves little
over short distances (6,7). Generally, the peaks in sprint per-
formance are reached between 20-28 years of age (8). A funda-
mental component of the athletic performance of the footballer
is the change of direction, a motor skill that requires a con-
siderable mechanical component characterized by acceleration
and deceleration phases (9).

Aim
The aim of this study is to verify the efficacy of Sprint-Up,
a sprint training device, in soccer players training, in pro-
viding methodological indications on the training load man-
agement. We hypothesize that Sprint-Up can improve perfor-
mance, given the greater intensity of the load to which the ath-
lete is subjected, compared to training with traditional meth-
ods. No research studies have been presented in the literature
yet to prove the effective usefulness of this tool, providing
practical indications on its use.

Sprint-Up Features
Sprint-Up (figure 3) is a device designed to train sprint and
changes of direction, providing almost constant mechanical
resistance for a distance of 19 meters, while maintaining the
biomechanical characteristics of the movement. In addition, it
provides 5 levels of resistance from 6 to 30 kg (6-12-18-24-30
kg). The cable at its end is connected to a belt that the ath-
lete wears during the exercise. The belt transmits resistance
in a barycentric way, without creating constraints, and adapt-
ing to the athletes’ movements, allowing them to stop, restart,
change direction at will.

Design
Parallel group trial.

Participants
18 male players (n=18) were recruited from the Italian Under-
16 Serie A and B championships and were randomly divided
into two groups: experimental group, n=9, (EG) and con-
trol group, n=9, (CG). The recruitment criteria were as fol-
lows: competitive practice of football in professional clubs and
absence of injuries. All the recruited athletes completed the
study. The study was conducted in accordance to the Helsinki
Declaration and in compliance GDPR (General Data Protec-
tion Regulation).

Methods
Two different 4-week training protocols were administered.
EG involved sprint exercises and changes of direction against
a resistance corresponding to the relative peak power of each
athlete using Sprint-Up; CG protocol was prepared by the
Team technical staff excluding the use of Sprint-Up and includ-
ing traditional exercises of general strength, explosive and re-
active force, horizontal accelerations, changes of direction and

Table 1. EG training protocol.

Table 2. CG training protocol.
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ball integrated exercises. EG had a training volume reduced
by 50% compared to CG. This choice was used in order to
assess whether, given the higher intensity imposed by Sprint-
Up, a significant reduction in the total workload volume was
also possible, without determining a negative result in athletic
performance. The applied protocols are summarized in Table
1 (EG) and Table 2 (CG).

At the beginning and at the end of the 4 weeks training
period, all athletes underwent a set of tests: horizontal jump,
10 m sprint, 5m*10 shuttle. Furthermore, EG underwent an
incremental test with Sprint-Up: each athlete performed 4
sprints of 15 m for the first 4 levels of resistance of the device
(6-12-18-24 kg). At the end of each sprint, using the Sprint-Up
speed sensor, the peak speed expressed by the athlete was cal-
culated and the peak power identified, multiplying force (set

Table 3. EG Results.

Table 4. CG Results.

Fig. 1. Effect size EG

Fig. 2. Effect size CG

resistance added to the weight of the athletes) by speed (P=
F [kg] x V [m/s])10. The resistance corresponding to the peak
power in the 4 sprints was chosen as the workload of each ath-
lete belonging to EG. The identification of the peak power is
to individualize the workload for each athlete.

Statistical Analysis
Statistical analyses were carried out through Excel spread-
sheets (11). The Effect-Size was evaluated through the Co-
hen’s d principle, with a confidence interval estimated at 90%
(12), and categorized using standardized thresholds of: < 0.2
trivial, 0.60 small, 1.20 moderate, 2.0 large, and > 2.0 very
large (13). To evaluate the statistical significance, the Student
t test for paired samples was used and p≤0.05 was chosen as
the threshold of statistical significance. The data were ex-
pressed in mean and standard deviation.

Results
EG improves performance in the horizontal jump test
(p<0.01) with a small effect size (Cohen’s d=0.57, 0.31 to 0.83)
and in the shuttle test 5m*10 (p<0.01) with a large effect size
(Cohen’s d=1.80, 1.49 to 2.10). The EG performance of the
10 m sprint is almost unchanged (p>0.05) with a trivial effect
size (-0.20, -0.46 to 0.06). Table 3 and figure 1 summarize the
results for EG. CG improves the performance in the horizon-
tal jump test (p<0.01) with a moderate effect size (Cohen’s
d=0.81, 0.54 to 1.08) and in the shuttle test 5 m*10 (p<0.01)
with a large effect size (Cohen’s d=1.24, 0.96 to 1.52). In
the 10 m sprint, CG worsens its performance (p<0.01) with a
moderate effect size (Cohen’s d= -1.20, -1.48 to -0.92). Table
4 and figure 2 summarize the results for CG.

Discussion
Both groups showed significant improvements in their perfor-
mance in the 5m*10 horizontal jump and shuttle tests. In the
10 m sprint test, EG remains substantially unchanged, while
CG decreased. In the 5m*10 shuttle test EG improves more
than CG. In the horizontal jump test, CG improves its per-
formance more than EG, however this difference is negligible.
In the data analysis, the reduction of the training volume in
EG should also be taken into account, which could provide
methodological indications in fact, an increase in the training
intensity could help to improve performance (14-16). From
some studies in the literature (1-3), resisted sled sprint train-
ing for several weeks seems to be effective to improve sprint

Fig. 3. Sprint up device
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times over distances between 0-20 m: this did not occur in our
study, probably due to the few weeks allowed to train (6,7).

Practical Applications
� The sprint and change of direction training using Sprint-Up

allows to reduce the training volume, providing the possi-
bility to reduce the working time dedicated to the physical
component in order to devote it to technical-tactical aspects
of performance.

� The considerable reduction in training volume increases
training intensity and could leave less residual fatigue after
training. This strategy could represent a sort of reverse
periodization (14-16) useful to avoid fatigue of the athlete.

Limitations
� The incremental test administered to EG was carried out

with the first 4 levels of resistance to avoid possible injuries
to the athletes. This was expressly requested by the tech-
nical staff of the team recruited in the study.

� The duration of the study was too short to improve the
sprint over short distances; it would be interesting in the
future to carry out a study with a longer duration.

Conflict of Interest
Sprint-Up was provided free of charge by the Sport Spin Up
company (yoyosprint@libero.it).

Acknowledgements
Thanks to the technical staff of Cosenza Calcio SRL: Luigi
Pincente, Sergio Mezzina, Luigi Carnevale, Quinto Stella and
Gianluca Garofalo for their help in the study. We would like
to thank Mirko Rizzi and the Sport Spin Up company for pro-
viding the necessary training equipment to carry out the study.

Twitter: Pasquale Salerno (@PasqualeSalern8) and Carlo
Zanetti (@profzanetti).

References
1. Morin JB, Petrakos G, Jiménez-Reyes P, Brown SR,
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