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INTRODUCTION
Soccer is a team sport with a high technical and tactical component, 
non-cyclical and intermittent in nature. It involves the interweaving 
of activities of maximum short-duration intensity, such as 
10–20 m sprint runs, with high-intensity actions, along with periods 
of lower and moderate-intensity activities [1]. Specifically, modern 
soccer has evolved in recent years in terms of game speed, evident 
in the increase in ball speed, player density (i.e. congestion of play-
ers around the ball) and high-intensity and sprint distances [2]. 
These high-intensity activities, especially straight sprinting and jump-
ing [3], occur during decisive moments in the game, potentially 
influencing the final score [3]. Therefore, coaches and researchers 
should seek methods that optimize the sprinting and jumping ca-
pacities of soccer players during competition.

Resisted sprints are an effective training method for improving 
sprint performance in various populations in the long term [4]. This 
type of training requires high production of horizontal force to over-
come the resistance of the sled’s mass [5]. Sled pushing possesses 
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unique characteristics that differentiate it from sled pulling [5], yet 
research on sled pushing is scarce [6]. The actions of pulling and 
pushing sleds, respectively, primarily differ in how they provide a pos-
terior and anterior loading stimulus on the athlete, as well as the 
technical differences [5]. During sled pushing, there is a more an-
teriorized position, and the arms are used to push the sled forward 
during the drive phase, in addition to experiencing higher friction 
compared to sled pull due to its larger contact surface. Finally, the 
more forward position during sled pushing may influence the acti-
vation of certain muscle groups and sprint mechanics [5], although 
it has not been directly analysed. This can impact the sprint resis-
tance profile and the velocity decrement [5], as well as presenting 
different potentiation effects and acute recovery profile after train-
ing. Despite technical differences with sled pushing, recovery kinet-
ics of resisted sled pulls with low loads (20%BM) have shown per-
formance impairments, coupled with exercise-induced muscle 
damage (EIMD) and reductions in peak eccentric force of knee 
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limitation that is addressed in the current study. None of them have 
controlled the training load imposed on athletes throughout the train-
ing microcycles. Therefore, the objectives of the present investiga-
tion are: i) to identify the effects of a priming session performed 
24 hours before competition based on a heavy resisted sled push 
on 20 m sprint and vertical jump performance, and ii) to compare 
the microcycle training loads and perceived recoveries between the 
priming and control conditions during experimental weeks. We an-
ticipated that the priming session could improve 20 m sprint times. 
Moreover, considering the different responses previously observed 
in vertical jump performance, we hypothesized that there would be 
a different response among participants. Additionally, given the low-
volume nature of the priming exercises, we hypothesized that this 
session would not have an impact on the participants’ perceived 
recovery.

MATERIALS AND METHODS 
A randomized and counterbalanced repeated measures approach 
was employed to investigate the possible delayed improvement in 
performance resulting from the priming exercise. Both the 20 m sprint 
performance and the countermovement jump (CMJ) height and jump 
momentum were assessed at three different time points for all the 
soccer players, in addition to familiarization testing. The first day 
served as a baseline session. It was conducted one week prior to 
session 2. Sessions 2 and 3 were used for the implementation of 
either the priming or control condition, depending on each athlete’s 
assignment. Experimental conditions were separated by 1 week. For 
all conditions, participants were allowed breakfast but were asked 
to refrain from alcohol and caffeine for 24 hours prior to the session. 
In both experimental conditions, athletes were instructed to maintain 
the same nutritional intake and to abstain from consuming alcohol 
or caffeine in the 24 hours leading up to the assessments.

Participants
An a-priori sample size estimation revealed that a minimum of 4 par-
ticipants were required for a within-factors repeated measures 
ANOVA assuming a partial eta-squared (η2) of 0.66 for sprint time 
after sled PAPE, with a repeated measures Pearson’s correlation of 
0.86 and values of 5% and 1% for type I and type II errors, respec-
tively. However, sixteen young soccer players belonging to the top 
U-18 category in Spain were recruited for this study to conduct an 
analysis of individual responses with an adequate number of par-
ticipants (mean ± SD: body mass (BM): 68.3 ± 6.0 kg; height: 
1.80 ± 0.10 m; age: 18 ± 1 years; resistance training experience: 
3 ± 1 years). The study and the informed consent procedures were 
reviewed and approved by the Research Ethics Committee (16_23_
RNM_FP), in compliance with the most recent version of the Dec-
laration of Helsinki. Prior to signing the institutionally approved in-
formed consent document to participate in the study, subjects were 
fully informed about the investigation’s advantages and potential 
risks.

flexors and extensors, 24 hours after a training volume of 210 m [7]. 
In contrast, when the training volume is reduced (160 m), irrespec-
tive of external load (0%BM to 80%BM), both jump height and 
10 and 20 m sprint times exhibit complete recovery after 24 hours 
of rest. These results suggest that low volumes of resisted sled pull 
provide sufficient recovery at 24 hours, ensuring that sprinting is 
not limited by the preceding training session. However, to the best 
of our knowledge, there is no study describing the recovery profile 
following sled push training.

While it has been demonstrated that the implementation of long-
term resistance and resisted sprint training enhances jumping, ac-
celeration and sprinting [8, 9], there also exists an opportunity to 
acutely enhance performance through conditioning activities 
(CA) [10, 11], especially in athletes with higher levels of muscular 
strength [10, 12, 13]. This opportunity can be important in con-
texts where dedicating extensive hours to strength training is not 
feasible, especially within high-level sport contexts. In contrast to 
other preconditioning training methods such as post-activation per-
formance enhancement (PAPE) [14], ‘priming’ exercises are condi-
tioning activit ies commonly per formed on the same 
day [10, 11, 15–19] or the day prior [12 ,17, 18, 20, 21] to a com-
petition/task, aiming to induce enhancing performance effects over 
the subsequent 2–48 hours [22]. According to Harrison et al., [23] 
51% of training professionals in various sports have confirmed the 
application of priming exercises, even though the beneficial train-
ing configurations (type of exercise, intensity, volume, level of effort, 
etc.) and recovery windows have not been clearly identi-
fied [11, 15, 19, 21, 24]. Previous studies have examined the prim-
ing effect after diverse set configurations and recovery durations re-
sulting in inconclusive outcomes [13, 15, 18, 21, 24] and suggesting 
interindividual variability on recovery and delayed potentiation en-
hancement in team sport in males and females [10–12, 19]. Hence, 
additional research is essential to investigate potentially beneficial 
priming exercise configurations for enhancing sports performance.

To achieve a delayed performance enhancement effect, a posi-
tive net balance between potentiation and fatigue and recovery is 
necessary [22]. In this regard, Seitz et al. [25] identified that a sin-
gle sled push with 75% of body mass over 15 m significantly im-
proved sprint times from 8 minutes onward (ES = -0.36 to -0.42) 
after conditioning activity (CA). Meanwhile, sled pushing with 125% 
of body mass over 9 m showed increases in 20 m sprint time im-
mediately after (ES = 0.64) and up to 12 minutes after CA 
(ES = 0.34).

Sled pushes with heavy loads, although not excessively heavy 
(< 125% of body mass), have shown an acute improvement in 
20 m sprint performance [25]. Additionally, this type of training 
stimulus has demonstrated a recovery window of approximately 
24 hours [26]. Therefore, these findings suggest that a low-volume 
priming session focused on heavy sled pushes could be an effective 
strategy to achieve performance improvements after 24 hours of re-
covery. Furthermore, all previous research shares a  common 
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Experimental design
Figure 1 illustrates the investigation’s flowchart. Participants were 
assessed on four occasions. The first session served as familiariza-
tion, the second as a baseline, and finally there were two experi-
mental sessions—one at 24 hours after the control condition and 
one at 24 hours after priming. In each evaluation session, two 
20 m sprints were performed, followed by three CMJs. Three min-
utes of recovery were provided both between repetitions and between 
assessments.

During familiarization, participants signed the informed consent 
and performed a standardized warm-up. This warm-up consisted of 
3 minutes of global joint mobility exercises, followed by 3 minutes 
of dynamic stretching (frontal and lateral swings, 10 repetitions on 
each leg). Additionally, participants performed 3 sets of 3 repeti-
tions of bodyweight exercises (horizontal jumps). Finally, two sets 
of two 20 m sprints with 20% body mass (BM) were completed be-
fore warm-up ended. This warm-up remained the same during all 
testing sessions.

The inter‑day reliability was calculated using the data obtained 
from the baseline session and the control condition. Two random-
ized conditions were implemented throughout the investigation: 
1) control, where participants conducted a traditional MD-1 field 
training session, and 2) priming, where participants engaged in 
a complementary sled push session to the MD-1 field training. In 
both conditions and following a 24-hour recovery period, the CMJ 
unloaded 20 m sprint times, and perceived recovery quality were 
assessed. To avoid any effect of circadian rhythms on recovery and 

performance, participants were scheduled at the same time in both 
experimental conditions [27].

Sled push priming exercise
After the warm-up, in the priming condition, each participant per-
formed 2 sets of 2 repetitions with heavy sled pushes with 100% 
of their body mass over 15 m, with 30 seconds between repetitions 
and 3 minutes of recovery between sets. Mechanical work was 
calculated as previously (mechanical work = load × distance) [25], 
giving that the sled push was conducted on an artificial turf surface. 
The starting position of the soccer players was standardized follow-
ing the instructions of Seitz et al. [25]. The sled weighed 40 kg 
without any added load (Evergy Sled, Madrid, Spain). Calibrated 
bumper plates (Singular WOD, Madrid, Spain) were added to reach 
a total load equal to 100% of the participant’s body weight. These 
bumper plates ranged from 1 kg to 20 kg in weight. Moreover, for 
the sled’s 15 m resisted displacement to be considered valid, it was 
required to fully traverse the designated lines on the ground. This 
criterion received particular attention during the familiarization pro-
cess, which also included guidance on hand placement and the 
directive to exert maximum effort. While the exercise protocol was 
carried out in the priming condition, in the control condition, the 
players engaged in several rondos to introduce the training session. 
This is a training exercise in nearly static positions, where a group 
of players forms a circle to pass the ball among themselves, devel-
oping technical skills and the ability to maintain ball possession. It 
is commonly used in football to introduce players to the main session.

FIG. 1. Flow chart of the study.
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completed an online questionnaire consisting of a single question: 
“How hard was your physical exertion during the session?” They 
provided their responses using their personal mobile phones, and 
the data were stored using a cloud-based software platform (Google 
Forms, California, United States of America). The 10-point RPE Borg 
scale was administered 15–30 minutes after both training sessions 
and matches [32].

This method has demonstrated a stronger correlation with heart 
rate-based training impulse (TRIMP) when compared to traditional 
paper-and-pencil methods [33]. This suggests that sRPE serves as 
a valid indicator of the overall internal load in soccer [34].

It is worth noting that all players had prior familiarity with the 
RPE scale, having been acquainted with it for a minimum of two 
years. For a detailed depiction of the training load (TL) in both ex-
perimental microcycles, see Figure 2.

The players’ perceived recovery status was assessed using the 
Total Quality Recovery (TQR) scale [35]. Each player was asked to 
respond regarding their subjective perceived recovery on a scale rang-
ing from 0 (indicating very, very poor recovery) to 10 (indicating very, 
very good recovery). Participants completed a custom-made ques-
tionnaire via Google Forms. They filled it out in the morning, 30 min-
utes after waking up, always between 7:00 AM and 9:00 AM. The 
data from this questionnaire were stored in a cloud-based Excel 
sheet, where it was confirmed that the data were collected accord-
ing to the mentioned criteria. All participant responses met the in-
clusion criteria for analysis. Participants were familiar with the pro-
cess as it was part of their daily training routine. The TQR values of 
the two experimental microcycles are also displayed in Figure 2.

Statistical analysis
Statistical analyses were conducted using IBM SPSS Statistics version 
26.0 (IBM Corp., Armonk, NY, EE. UU.). Data collected during the 
familiarization phase exhibited a normal distribution. If necessary, 
Greenhouse-Geisser sphericity correction was used. The evaluation 
of intraclass correlation coefficients (ICC) with 95% confidence in-
tervals (95% CI) followed these criteria: poor reliability (< 0.5), 
moderate reliability (0.5–0.75), good reliability (0.75–0.90), and 
excellent reliability (> 0.90) [36]. Additionally, the standard error 
of measurement (SEM) and coefficient of variation (CV%) were cal-
culated to identify absolute reliability. Participants who exhibited 
positive, negative, or non-responsive reactions to the priming exercise 
were identified based on whether the absolute change fell below or 
exceeded the smallest worthwhile change (SWC = 0.2 × between-
subject SD) [21, 37]. One-way repeated measures analysis of vari-
ance (ANOVA), with 95% confidence intervals (95% CI), was con-
ducted to assess the impact of the priming intervention in 
comparison to control and familiarization data. Two-way repeated 
measures ANOVA was also conducted to identify potential differ-
ences in TL and TQR during the microcycles of the experimental 
protocols. Pairwise comparisons were examined using Bonferroni’s 
post-hoc test. Furthermore, effect sizes (Cohen’s d) were computed 

20 m sprint times and CMJ
Twenty-four hours after the completion of the priming session and 
MD-1 field training (or only MD-1 field training in the control condi-
tion), the sprint performance in a 20 m sprint and CMJ vertical height 
were assessed. The evaluation of 20 m sprint times was conducted 
using electronic timing gates (Witty-gate photocells, Bolzano, Italy) 
positioned at 0 and at 20 m. Two sprints were performed with 
a 3-minute rest between attempts. All players initiated the sprint 
from a semi-crouched position with their front foot 50 cm away from 
the starting line [28]. The timer started when the soccer player broke 
the first infrared beam of the starting line [25]. Players were ver-
bally encouraged to run as fast as possible.

To identify the possible delayed effects produced by the priming 
exercise on jump metrics, each participant performed three CMJs 
using a Hawkin Dynamics Inc. (Westbrook, Maine, USA) dual 
Force-Platform at a sampling rate of 1,000 Hz. The calculation of 
centre-of-mass (COM) velocity involved dividing the vertical force 
(adjusted for body weight) by body mass and subsequently integrat-
ing the product using the trapezoid rule. COM displacement was as-
certained through double integration of the vertical force data [29]. 
Jump momentum was calculated by multiplying the subject’s mass 
by the take‑off velocity. The jump was deemed successful when ex-
ecuted with arms akimbo, and participants stayed still for at least 
one second during the weighing phase [30]. Jump height and jump 
momentum were selected for analysis.

Training load and recovery
The measurement of internal player training load (TL) involved using 
session rating of perceived exertion (sRPE), which was calculated 
by multiplying the RPE value by the session’s duration in minutes. 
This calculation was applied to every training session, including the 
recovery periods between exercises and warm-up [31]. Players 

FIG. 2. Training load (TL) and Total Quality Recovery Scale (TQR) 
throughout the two microcycles of the experimental conditions.  
TL = Training load; TQR = Total Quality Recovery; MD = Match day
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between conditions and categorized as follows: ≤ 0.2 (trivial), 
≥ 0.2–0.6  (small), ≥ 0.6–1.2  (moderate), ≥ 1.2–2.0  (large), 
and ≥ 2 (very large) [38]. The results are presented as mean ± stan-
dard deviation (SD), and the significance level was set at p < 0.05.

RESULTS 
20 m sprint time showed good reliability (ICC [95%CI] = 0.86 [0.64 to 
0.95]; SEM = 0.04 s; CV = 2.73%). Similarly, jump height 
(ICC [95%CI] = 0.96 [0.88 to 0.98]; SEM = 0.007 m; CV = 7.76%), 
and jump momentum (ICC  [95%CI] = 0.98  [0.93  to 0.99]; 
SEM = 2.38 kg*m/s; CV = 7.78%) showed excellent reliability.

Main effects of the microcycle session day (MD) were observed 
in both TQR (F4,60 = 2.97; p = 0.027; ηp

2 = 0.165) and TL 
(F3,45 = 139.19; p < 0.001; ηp

2 = 0.903). Additionally, for TQR, 
there was also a main effect of condition (F1,60 = 7.28; p = 0.017; 
ηp

2 = 0.327) and an MD × condition interaction effect (F4,60 = 2.81; 
p = 0.033; ηp

2 = 0.158). The comparison of training loads between 
the microcycles of both conditions revealed that there were no dif-
ferences on any of the training days (p > 0.506). Furthermore, the 
evolution of training load over the days followed the same pattern in 
both conditions. The highest load values were observed on MD-3, 
with higher sRPE than on days MD+1 (priming: p < 0.001; con-
trol: p < 0.001), MD-2 (priming: p < 0.001; control: p < 0.001), 
and MD-1 (priming: p < 0.001; control: p < 0.001). In both groups, 
MD-2 showed a higher training load than MD-1 priming: (p < 0.001; 
control: p < 0.001). Similar to TL, no differences were observed in 
TQR between any of the conditions on any of the days assessed 
(p > 0.310). In both conditions, the day with higher perceived re-
covery was MD-3 (Figure 2).

A main effect of condition was observed in both jump height 
(F2,30 = 15.3; p < 0.001; ηp

2 = 0.506) and 20 m sprint times 
(F2,30 = 20.9; p < 0.001; ηp

2 = 0.582) but not in jump momentum 
(p > 0.05). The differences observed in the experimental conditions 
are displayed in Figure 3. Both the 20 m sprint times and jump 
height indicate better performance at 24 h after the priming condi-
tion compared to the control and baseline conditions, with no differ-
ences between the latter two groups (p > 0.05).

DISCUSSION 
This study aimed to investigate the effects of a heavy sled push prim-
ing session on 20 m sprint and CMJ performance. Additionally, we 
aimed to assess and compare the influence of this session on perceived 
recovery during the competitive microcycles of the experimental pe-
riod. The results obtained in this research are in line with the hypoth-
esized outcomes. The implementation of a priming session involving 
low-volume heavy sled pushes performed 24 hours before competition 
led to significant improvements in 20 m sprint times and jump height, 
as anticipated in our hypothesis. Furthermore, the TQR values indicate 
that this priming exercise configuration does not affect the perception 
of recovery after 24 hours of rest during microcycles with similar TL 
distribution during their normal field training.

This is the first study that has examined the effects of a heavy 
sled push priming session on sprint and CMJ performance, making 
it challenging to compare the results. To discuss our findings, we 
have referred to studies that examined the PAPE effects after heavy 
sled push [25], studies about the recovery profile after different sled 
pulls loads (even if they were not priming sessions) [26, 39] and 
studies on priming but with either unresisted sprints or sprints re-
sisted with light loads [24, 40]. Monahan et al. [39] analysed the 
physiological and perceptual response in athletes from various team 
sports to a session of resisted sprints with loads of approximately 
~12.6% and 33.7% of body mass. After 12  repetitions of 
20 m (240 m total), they observed that the protocol with a higher 
load (i.e., 33.7% of body mass) was more demanding in terms of 
internal load (higher heart rate, greater lactate concentrations and 
higher RPE) than the session with a lower %BM. Similarly, Bache-
ro-Mena et  al.  [26] also observed higher fatigue indexes and 

FIG. 3. Individual differences in CMJ and 20m sprint times between 
experimental conditions. ES = Effect size; MD = Mean difference
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baseline values due to an improvement in the 30 m flying sprint 
times but not in the 0–20 m split. These results from Kotula et al. [40] 
suggest that their resisted sled pull protocol is not effective for en-
hancing performance in the initial 0–20 m phase during a sprint test. 
But it was for enhancing the high-speed sprint phase (20–50 m), 
which was also potentiated after an overspeed priming exercise, sug-
gesting that potentiation after priming is movement- and velocity-
specific [11, 20, 24, 42]. In this regard, the heavy sled push used 
as a priming exercise in this study has kinetic and kinematic char-
acteristics that make it more similar to a march exercise rather than 
sprint [43], and this may lead to different potentiation effects that 
may not enhance performance in the high-speed phase but may have 
adequate transfer to the 0–20 m phase. In fact, sled pushes with 
very heavy resistance are performed at significantly slower speeds 
and under different muscular contraction conditions compared to 
conventional sprints. This allows for the generation of greater im-
pulses in each step, acting as a training stimulus for maximal force 
production rather than force generation at high speeds [43]. Hence, 
a possible explanation for the observed potentiation phenomenon 
could be that very heavy resisted sprints may enhance sprint times 
due to an increase in horizontal impulse or thanks to a better tech-
nical capacity to orient the generated impulses in a more horizontal 
direction [44], as both mechanical capabilities are related to sprint 
and acceleration performance [45]. Moreover, potentiation following 
a heavy sled push may be attributed to an increase in neural activi-
ty. Although not directly evaluated, this mechanism has been pro-
posed and could be involved in delayed potentiation [22], as activ-
ities with longer contraction durations (i.e., longer contact times due 
to high load) are associated with higher neural activity [46], which, 
in turn, may lead to increases in muscle activity.

It is necessary to consider the individual characteristics of the par-
ticipants, as they play a mediating role in the response to exercise, 
affecting the recovery periods and delayed potentiation effects after 
priming. In fact, potentiation responses showed high interindividual 
variation. Our individual analysis revealed that 81.3% (13/16) of our 
participants improved their performance in the CMJ jump while 
62.5% (10/16) improved sprint times above the SEM. This suggests 
that a low-volume, heavy sled push may serve as an appropriate 
training stimulus to induce a delayed potentiation effect on sprint 
times and CMJ height depending on the participant.

None of the previous priming studies have considered the train-
ing loads experienced by athletes during their field training. They 
have merely indicated the hours of recovery since the last training 
session. Therefore, one of the strengths of this study is the inclusion 
of the resisted sled push stimulus during a competitive microcycle 
in a “real-world” application context, considering the sRPE TL expe-
rienced by the athletes during their typical field training. This allows 
us to ensure that the TL endured by the participants in their field 
sessions, in addition to the priming session of the experimental pro-
tocol, has been similar in the priming and control conditions. How-
ever, this study has several limitations that need to be addressed in 

internal responses to training as the external resistance applied to 
the sled pull training increases (from 0% BM to 80% BM). In this 
case, the heaviest load (80% BM) showed the highest fatigue index 
(6.1 ± 2.1%), the highest lactate concentrations after 4 and 8 min-
utes, as well as reductions in CMJ height and 20 m sprint perfor-
mance. Although these results may suggest that the use of very heavy 
loads may not be an effective method to enhance neuromuscular 
performance (as they present the highest levels of fatigue) [22, 41], 
strength and conditioning professionals need to consider the recov-
ery window until the next training and/or competition and the play-
ers’ characteristics [41]. In these terms, both studies demonstrated 
that the analysed mechanical performance markers (20 m sprint 
time and CMJ) of team sport players [39] and physical active indi-
viduals [26] returned to baseline levels after 24 hours of recovery, 
despite using higher training volumes than in the present research 
(160 and 240 m vs. 60 m). Therefore, using lower training volumes 
could ensure complete recovery, allowing for an increased net bal-
ance between potentiation and fatigue to yield benefits in sports per-
formance [22]. Indeed, TQR data confirm that participants in this 
study reported complete subjective recovery after the priming exer-
cise (Figure 2).

Regarding delayed potentiation effects, our findings revealed a re-
duction in the 20 m sprint time by 1.8% ± 1.3% and an increase in 
CMJ jump height by 3.9 ± 3.1%, but not jump momentum, com-
pared to the control condition. Despite the discrepancy in recovery 
durations (8–12 minutes versus 24 hours) and the absence of a base-
line immediately preceding the priming exercise in our study, the per-
formance enhancements in the 20 m sprint times align with those 
observed after a post-activation potentiation (PAPE) protocol involv-
ing a resisted sled push covering 20 m with a load equivalent to 
75%BM. This suggests that the application of a heavy, low-volume 
sled push protocol (2 sets × 2 repetitions × 15 m = 60 m) might 
yield benefits for sprint time comparable to those observed after 
a heavy sled push PAPE study [25]. Despite its potential to poten-
tiate performance, not all sprint-based priming exercises have dem-
onstrated a delayed potentiation effect on sprint times and/or CMJ 
metrics [17, 24, 40, 42]. The predominant body of research on 
sprint-based priming has been conducted during the morn-
ing [17, 24, 42], analysing the effects of delayed potentiation at 
5–6 hours. According to these studies, the results of applying a non-
resisted sprint-based priming exercise with changes of direction have 
shown a consistent increase in sprint performance after 5–6 hours 
of recovery [17, 24, 42].

Although the literature has predominantly analysed the effects of 
a priming exercise in the morning on afternoon performance, this 
temporal setup cannot be implemented if the competition occurs in 
the morning. To the best of our knowledge, just one study has ob-
served the effects of a sled-based priming session after more than 
6 hours of recovery on sprint performance [40]. They found that re-
sisted sled pulls with a load of 10% of body weight moderately in-
creased the 20 m time (ES = 0.59), observing 50 m times like 
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mechanisms involved in these delayed performance improvements 
to generate more rigorous training protocols.

CONCLUSIONS 
In summary, our results confirm the effectiveness of a low-volume, 
heavy resisted sled push as a priming method during competitive 
microcycles in soccer, providing valuable insights into their influence 
on physical performance and athletes’ recovery perceptions, par-
ticularly in team sports contexts. These findings contribute to the 
growing body of knowledge regarding the strategic use of priming 
techniques to optimize athletic performance and to accumulate 
sprint training load during the microcycle without affecting recov-
ery perception. Finally, we recommend monitoring acute respons-
es outside the competitive period to identify positive responders, 
thereby minimizing potential negative effects on performance that 
may arise from the application of this heavy, low-volume sled push 
priming.
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future research. One of the main limitations of the study is the ab-
sence of a baseline assessed 24 hours before the post-priming eval-
uation. This prevents understanding the participants’ vertical jump 
and 20 m sprint performance prior to the conditional activity, there-
by limiting the analysis over time and, therefore, the validity of the 
results obtained 24 hours after priming. Additionally, the prescription 
of external load was based on the %BM method. This method can 
result in significant inter-subject variability in the velocity decrement 
relative to maximum sprint. This methodological issue may introduce 
uncertainties in the interpretation of the outcomes given the possible 
different training stimulus provided to each of the players. The sam-
ple consisted of 16 young soccer players; these results should be in-
terpreted with caution if we attempt to extrapolate them to other pop-
ulations. Furthermore, delayed recovery and/or potentiation were only 
assessed using physical performance variables or subjective recov-
ery measures, without including any evaluation of objective recovery 
state (e.g., serum creatine kinase, capillary ammonia, voluntary ac-
tivation, or muscle twitch response), thus limiting the understanding 
of the aetiology of fatigue and recovery profile of the participants. In-
deed, we suggest that future research should analyse the possible 
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