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Headline

Improving sprint running speed is one of the critical goals
of athletes and coaches in various sports. Sprinting speed

directly correlates with horizontal force production (1–3), and
therefore, many resisted sprint training methods using rela-
tively heavy loads have emerged to optimize horizontal force
production and improve sprint performance: for example, re-
sisted sprint training (RST) plyometrics (4,5). Unfortunately,
the equipment required to use RST is often expensive for non-
elite athletes. This results in a limitation for the purposes
of improving performance. More accessible tools for sprint
training purposes such as the parachute have been conceived
for this purpose(6–9). However, the studies that have used the
parachute as a tool have analyzed the effects on the kinematic
and kinetic parameters of running (6,8,9), but only few studies
have investigated the effects of a structured training protocol
with the parachute on running speed (7).

Aim
This study aimed to explore the effectiveness of a specific RST
method using parachutes on parameters of sprinting perfor-
mance and muscle power in a small group of sprinters.

Participants
Seven female recreational sprinters (mean age: 19 ±3 yrs) were
recruited for the study. Inclusion criteria were as follows:
• Participation in a Track & Fields competition for at least

5 sports seasons.
• Absence of injury.

Subjects were informed about the modalities of the study,
which emphasized the experimental nature of the procedure
with consequent informed consent prior to data collection in
accordance with the code for the protection of personal data.
All data collected were treated strictly anonymously and used
exclusively for research purposes.

Methods
The participants were submitted a RST with a parachute. The
training protocol included one session of parachute-resisted

sprinting (PRS) during their training for six weeks. The
parachute size was 0.54m2. During the PRS, the athletes
sprinted over distances of 30, 40, 60, and 80 m. The total
training volume increased following the first three weeks (for
details see Table 1). To test the effectiveness of the interven-
tion, each sprinter performed a test battery before (T0) and
after (T1) six weeks of training. This test battery included
both a 30-m linear sprint (30-m LS) and a 60-m linear sprint
(60-m LS), as well as a horizontal jump (HJ) test. Sprinting
time were collected with a manual stopwatch.

Statistical analysis
Data were analyzed using the SPSS program for Windows ver-
sion 26. Data were expressed in mean and standard deviation.
Shapiro-Wilk test was used to verify the normal distribution
of the data. Student t-test for paired sample tests were used to
verify between-time differences on parameters of sprinting per-
formance and muscle power, with significance set at p<0.05.
Cohen’s d with a confidence interval of 95% was used to esti-
mate effect size and categorized using standardized thresholds
of: < 0.2 trivial, 0.60 small, 1.20 moderate, 2.0 large, and >
2.0 very large (10). Smallest worthwhile change (SWC) was
calculated by the multiplying the standard deviation by 0.2
(11) .SWC was expressed in percentage value.

Results
Shapiro-Wilk test showed a normally distribution of the data.
Statistically significant results emerged between T0 and T1
from both 60-m LS (8.70±0.58s, 8.40±0.40s; p<0.05) and
HJ (1.98±0.24m, 2.09±0.19m; p<0.05) tests. No significant
improvements, otherwise, emerged from the 30-m LS test
(4.64±0.32s, 4.50±0.20s; p>0.05). The effect-size was small
for 30m LS d= 0.52, 0.12 to 0.93 and HJ d= 0.50, 0.09 to
0.90; and moderate for 60m LS d=0.70, 0.29 to 1.10. The rate
of change (% Difference) was higher than the SWC in all 3
tests: 30m LS (% Difference= 3.2, %SWC= 1.39), 60m LS (%
Difference=4.23, %SWC=1.32) and HJ (% Difference= 5.4,
%SWC= 2.39) Table 2 and Graphs 1, 2, 3 and 4 summarize
the results.
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Table 1. Parachute Resisted Sprint Training protocol

Week Reps Distance (m) Rest Volume (m)

1 5 30 3′
2802 60 4′

2 5 30 3′
2802 60 4′

3 5 60 2′30′′
4602 80 2′30′′

4 4 60 2′30′′
4803 80 2′30′′

5
4 40 3′

4402 60 4′

2 80 5′

6
4 40 3′

4402 60 4′

2 80 5′

Table 2. Results

Outcome T0 T1 p-
value ES (95% CI) Interpretation SWC(%) %

Difference

30m LS (s) 4.64
(±0.32)

4.50
(±0.20) >0.05 0.52 (0.12 to 0.93) Small 1.39 3.2

60m LS (s) 8.70
(±0.58)

8.40
(±0.40) <0.01 0.70 (0.29 to 1.10) Moderate 1.32 4.23

HJ (m) 1.98
(±0.24)

2.09
(±0.19) <0.05 0.50 (0.09 to 0.90) Small 2.39 5.4

could be due to a lower weekly training frequency in our
protocol. A significant result was also observed in the change
in lower limb power in a horizontal jump, which is in line with
all studies related to RST methods (13,14).

Fig. 1. 30 m LS

could be due to a lower weekly training frequency in our
protocol. A significant result was also observed in the change
in lower limb power in a horizontal jump, which is in line with
all studies related to RST methods (13,14). A significant re-
sult was also observed in the change in lower limb power in
a horizontal jump, which is in line with all studies related to
RST methods (13,14). A significant result was also observed
in the change in lower limb power in a horizontal jump, which
is in line with all studies related to RST methods (13,14). A

significant result was also observed in the change in lower limb
power in a horizontal jump, which is in line with all studies
related to RST methods (13,14). A significant result was also
observed in the change in lower limb power in a horizontal
jump, which is in line with all studies related to RST methods
(13,14).

Fig. 2. 60 m LS
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Discussion
The aim of this study was to test the effects of PRS train-
ing as part of a traditional training mesocycle on sprint and
muscle power performance in a group of non-elite sprinters.
The results showed improvements in sprint performance and
lower limb power. The results with the greatest effect emerged
over 60m distance, showing a greater effect on the launched
phase of running. This is justified by the fact that the aero-
dynamic resistance of the parachute becomes higher as the
subject increases their speed(9). On the contrary, traditional
RST methods such as towing, are more effective in the accel-
eration phase(5,12). With regard to the 30m sprint distance,
a small, statistically insignificant change was seen. In Mar-
tinopoulou K. study (7), on the other contrast, there was an
improvement on this type of distance as well. This difference
could be due to a lower weekly training frequency in our pro-
tocol. A significant result was also observed in the change in
lower limb power in a horizontal jump, which is in line with
all studies related to RST methods (13,14).

Fig. 3. HJ
ccccc ccccccccccc ccccccccc ccccccccc

Fig. 4. ES with Cohen’s d 95% CI

Practical applications
• The present study preliminary seems to show the effec-

tiveness of a less expensive and more specific RST using
parachutes on parameters of muscle power and sprinting
performance, primarily in the launched phases of running.

• From the results, one weekly session of RST with parachute
within the micro-cycle may be sufficient to elicit improve-
ments in sprint performance.

Limitations
• The absence of a control group makes it impossible to iden-

tify precisely whether the changes in performance are due
to an effect of the parachute RST or the traditional training
of the athletes or both. Further studies using experimental
designs with parallel groups and larger samples are war-
ranted.

Twitter: Pasquale Salerno (@PasqualeSalern8), Carlo
Zanetti (@ProfZanetti), Luca Correale (@LucaCorreale)
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