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Quantification of an Elite Futsal Team’s Microcycle External Load by Using the Repetition of High and Very High Demanding Scenarios
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The main objective of this study was to describe the repetition of external load high-demanding scenarios and very high-demanding scenarios of match play for velocity, distance, and neuromuscular locomotor variables of an elite futsal team. Additionally, we also checked how these high- and very high-demanding scenarios were distributed throughout the microcycle. The most demanding scenario (measured using a rolling average method with a 1-min time window) of match play was measured out of thirteen elite futsal players using a local positioning system in the course of thirteen official matches and six in-season microcycles. A mean of the top three match play observations for each variable and each player were used to determine the most demanding scenario (100%) reference value. Data were reanalyzed to count the number of high-demanding scenarios (80–90% of the individual most demanding scenario) and very high-demanding scenarios (>90% of the individual most demanding scenario). The number of scenarios was analyzed with respect to the number of days prior to the match [match day (MD) minus X] and a bootstrap confidence interval approach was used to assess differences between MD. During a single match, players have to cope with repeated high- and very high-demanding scenarios. Moreover, the training session 2 days prior to the match was the one most similar to the match, surpassing it only in scenarios of locomotor velocity variables, albeit with significantly fewer scenarios of neuromuscular variables. The number of high- and very high-demanding scenarios in the training session prior to the match dropped significantly in comparison with the rest of the microcycle and the match. This new monitoring method may help practitioners to establish an accurate assessment of external load demands in competition and training.
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INTRODUCTION

With a view to objectively preparing players for what they may encounter during competition, coaches and strength and conditioning coaches have broadly based training prescription on match activity profile, commonly derived from the average demands of match play. However, this approach is likely to result in players being underprepared for the most demanding scenario of match play (Gabbett et al., 2016). This seems to be a common concern for most practitioners who, regardless of the method, have sought to develop alternative approaches to identify the most demanding scenario of match play, since such consideration seems to contribute to the implementation of a more accurate training program prescription (Gabbett et al., 2012). Rolling average methods have commonly been used to describe the peak periods of competition in different sports such as Australian football (Delaney et al., 2017), soccer (Malone et al., 2015; Martín-García et al., 2020), basketball (Vázquez-Guerrero et al., 2020), and rink hockey (Fernández et al., 2020).

The interest among practitioners in quantifying high-intensity running and effort bouts is not new. Some well-known examples are concepts such as repeated-sprint ability and repeated-effort ability (Spencer et al., 2004; Gabbett and Mulvey, 2008; Caprino et al., 2012; Makaje et al., 2012; Reardon et al., 2017). Another example is the concept of repeated high-intensity effort, which has been defined as three or more sprint or collision exertions during the same passage of gameplay with fewer than 21 s between each exertion (Reardon et al., 2017). Contextualized in team sports, repeated-sprint ability is defined as the ability to maintain sprint speed in the course of a game (Spencer et al., 2004), and while it is commonly accepted as a key component in high performance in futsal (Makaje et al., 2012), basketball (Caprino et al., 2012), field hockey (Spencer et al., 2004), and soccer (Gabbett and Mulvey, 2008), Gabbett (2012) reported that in collision sports such as rugby league, players were only exposed to an average of 1 repeated-sprint bout per match compared to an average of nine repeated high-intensity-effort bouts per player per match.

Although some authors have highlighted the importance of monitoring peak external workload intensities (Fox et al., 2020) in seeking to identify how many times in and between matches players perform a volume of activity that is not overly dissimilar to the identified peak period of activity (Carling et al., 2019), no research has attempted to shed some light on whether these peak demands are “one-off” (Carling et al., 2019) or present repeatedly in the course of a single match. Substantial match-to-match variability in the peak demands of competition (coefficient of variation = ∼24%) has been reported (Carling et al., 2016), suggesting that a single match may entail more than one exposure to a scenario that is very close to the most demanding scenario, hereinafter referred to as high-demanding scenario and very high-demanding scenario. This therefore renders it even more necessary to explore the possible repetition of these scenarios during a match and the training process thoroughly.

Understanding the frequency with which a player is required to manage periods with high and very high external loads that are very close to the most demanding scenario could be equally as important as the match’s most demanding scenario concept. This new concept could guide strength and conditioning coaches to a more solid and systematic methodology when planning and structuring training loads during the weekly training program, particularly in a structured microcycle, understood as the training unit imparted between competitions, where also competition loads are the most important factor conditioning the rest of the sessions into systematic phases within the microcycle (Tarragó et al., 2019). An accurate periodization of these training loads is a key factor in achieving the necessary psychological and physiological adaptations that will improve individual and team performance (Akenhead et al., 2016), while reducing the likelihood of illness, injury, and non-functional overreaching (Bourdon et al., 2017).

Therefore, the main objectives of this study were (I) to describe the repetition of high- and very high-demanding scenarios of match play of an elite futsal team of the Spanish 1st Division Liga Nacional de Fútbol Sala and (II) to check if these high- and very high-demanding scenarios were represented within one competition match weekly microcycles and how they were distributed among the different training sessions.



MATERIALS AND METHODS


Design

A retrospective observational study was carried out during the 2018–2019 competitive season, and external load data were collected through an UWB electronic performance tracking system (WIMU PROTM, Realtrack Systems, Almeria, Spain). The data were collected from 13 official matches and 6 in-season training weeks with only one match per week and 4 days of training session prior to the match. The data from goalkeepers and players who played less than 5 min in the matches or did not complete the training session or match due to an injury were excluded, as were data stemming from a pre- or post-session court test. The games and training sessions analyzed were always played on the same court (always home) in the same environmental conditions. Table 1 presents the duration of each training session and match over a 1-week period and the distribution of a total of 347 files analyzed.


TABLE 1. The duration and the total number of files across different sessions.
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Subjects

Thirteen professional elite futsal players (age: 28.8 ± 2.4 years, weight: 73.7 ± 6.2 kg, height: 175.9 ± 5.9 cm, all measurements mean ± standard deviation) from a team that competes in the premier Spanish futsal league Liga Nacional de Fútbol Sala and in the UEFA Futsal Champions League participated voluntarily in the study. The data analyzed stemmed from daily player monitoring in which player activities are routinely measured in the course of the season. The experimental procedures used in this study were in accordance with the Declaration of Helsinki and were approved by the local Ethics and Scientific Committee. All the players provided their informed consent before participating.



Procedures

The number of competition matches per week, days between matches, and the physical status of the players and the team, among other conditioning factors, affected the structure of every weekly microcycle throughout the season, requiring that the technical staff adjust contents according to the Club’s Structured Training Methodology (Tarragó et al., 2019) adapted to indoor team sports. Due to all these variations, this study only drew data from the weeks when players had only one match at the weekend and four consecutive training sessions (with a clear focus on the match) before the match. External training load data were analyzed with regard to the number of days prior to the match [match day (MD) minus X days] (Akenhead et al., 2016). The training sessions of the microcyles analyzed in this research were always comprised of an integrated content (i.e., tactical, technical, and physical factors were amalgamated) and are described below: MD-4 was the first training in the microcycle. The main goals of this session were to develop player strength and power capabilities through an initial individualized functional strength program performed at the gym followed by small-sided games with goalkeepers on the court. The MD-3 training session focused on developing the team’s playing model. The session was structured in two main blocks, firstly addressing the transitional moments of the game through numerical advantage and disadvantage situations and secondly by working on the defensive system with repeat 4v4 situations conditioned by coach-specified constraints. The main purpose of MD-2 was to tactically and physically prepare the team and the players for the following competition match. This session consisted of working on the team’s game model through real match situations by playing short matches (between 3 and 4 bouts depending on the length of each one) with different preestablished conditioning factors (i.e., point in the game, score, number of faults of each team, etc.). Each short match sought to reproduce similar playing rotations (i.e., point and length of playing time between resting periods for a player in a match) as they usually occur during the match. MD-1 was the day before the competition and was the shortest of all the sessions. It was characterized by using 4v4 (with goalkeepers) games in reduced spaces, emphasizing repeat set pieces (corner kicks and sidekicks), finishing the session with 5v4 tactical situations. The main goals of these sessions remained consistent across the competitive season for all microcycles with only one match per week and 4 days of training session prior to the match.

Data logging was carried out with a local positioning system (WIMU PROTM, Realtrack Systems SL) and its corresponding software (SPROTM, Realtrack Systems SL, version 946). The devices were placed in the upper part of the back, in tight-fitting harnesses. The WIMU PROTM is equipped with four 3D accelerometers (full-scale out output ranges are ±16, ±16, ±32, and ±400 g. 100 Hz sample frequency), three gyroscopes (8,000°/s full-scale out output range. 100 Hz sample frequency), a 3D magnetometer (100 Hz sample frequency), a GPS (10 Hz sample frequency), and a UWB (18 Hz sample frequency). The UWB system was installed on the court as follows: 6 antennae with UWB technology were fixed 5 m from the court perimeter line. The WIMU PRO system presented better accuracy (bias: 0.57–5.85%), test–retest reliability [% technical error of measurement (% TEM): 1.19] and inter-unit reliability (bias: 0.18) in determining distance than GPS technology (bias: 0.69–6.05%; % TEM: 1.47; bias: 0.25) (Bastida Castillo et al., 2018). More recently, the WIMU PRO system presented a high intra-class correlation coefficient (ICC) value for the x-coordinate (0.65), a very high one for the y-coordinate (0.85), and a good % TEM: 2 (Bastida Castillo et al., 2019).

The variables selected to describe the external load scenarios were classified in locomotor distance variables [total distance covered (m⋅min–1) and distance covered above 0.02 instantaneous Player Load (vector magnitude expressed as the square root of the sum of the squared instantaneous rates of change in acceleration in each of the 3 planes divided by 100) in arbitrary units (>0.02 AU; m⋅min–1)], locomotor velocity variables [absolute high-speed running (distance covered above 18 km⋅h–1; m⋅min–1), and relative high-speed running (distance covered above 85% of individual maximum speed recorded in training sessions or matches; m⋅min–1)]) and neuromuscular variables [number of high-intensity accelerations (>2 m⋅s–2; n⋅min–1) and number of high-intensity decelerations (>2 m⋅s–2; n⋅min–1)] following the Zurutuza and Castellano (2020) external load classification.

The raw data from the EPTS and its software SPROTM were computed with RStudio version 1.2.5033 (RStudio, Inc.). The data computation procedures were structured in five steps, which were always applied for each player and each variable. The first step was to determine the most demanding scenario of each match. The rolling average method with a 1-min time window was used, and the results made it possible to establish a data frame of individual maximum values. The second step was to determine a reference value (100% most demanding scenario of the MD value). For this purpose, a mean of the top three observations was taken in order to smooth possible outliers. The third step was to establish thresholds to count the number of high-demanding scenarios, very high-demanding scenarios, and high plus very high-demanding scenarios. A lower limit threshold of 90% of the reference value of the most demanding scenario was established for very high-demanding scenarios, and a lower and upper limit threshold of 80–90% of the reference value of the most demanding scenario was established for high-demanding scenarios. The fifth and last step was to re-conduct a rolling average and save not the most demanding scenario but rather all the scenarios within the defined thresholds. The final output was the total number of high-, very high-, and high plus very high-demanding scenarios for each training session and match, for each player and variable.



Statistical Analysis

All statistical analyses were conducted with RStudio version 1.2.5033 (RStudio, Inc.). Descriptive data were reported as mean ± standard deviation. The data failed all the tests for homogeneity of variance (Levene’s test) and for normality (Shapiro–Wilk’s test). To perform the hypothesis test to assess the differences between MDs, a bootstrap CI approach was used because the assumptions of this method were aligned with our data (Wilcox, 2010). A residual resampling model, with 10,000 bootstrap samples and 95% bias-corrected and accelerated method (BCa 95% CI), was used to calculate the CI of F-values of repeated-measure ANOVA for each variable and established that the null hypothesis, that there were no differences, was true if 1 fell within the CI limits (Plonsky, 2015). The same bootstrap CI approach with a simple resampling model was used to evaluate the post hoc pairwise comparisons in the variables with differences between MDs. The mean difference in the number of scenarios was computed and presented as percentage change rate (Δ%Scenario); data were presented as mean difference and BCa 95% CI in contrast plots (Ho et al., 2019; Jovanovic, 2020). All the reported P-values were the likelihoods of observing the absolute effect sizes if the null hypothesis of zero difference was true (Plonsky, 2015).



RESULTS

The descriptive data of the number of high- and very high-demanding scenarios are represented in Table 2. The MD-2 training session and the MD were the 2 days in the microcycle with the greatest number of scenarios. Table 3 presents the results of the bootstrap ANOVA. In the very high-demanding scenario threshold, only in high-intensity decelerations were no significant differences found; and in the high demanding scenario threshold, no significant differences were found in absolute and relative high-speed running.


TABLE 2. Number (mean ± standard deviation) of scenarios for each type, match day, and variable analyzed.
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TABLE 3. Bootstrap ANOVA results for each scenario threshold.

[image: Table 3]The post hoc analysis of the high plus very high-demanding scenario threshold is displayed in Figure 1. Briefly, the results showed that in absolute and relative high-speed running, MD-2 had a significantly greater number of scenarios than the other days (the greatest difference was found between MD-2 and MD-1, with a mean difference of 0.84 [BCa 95% CI: 0.54–1.15] in absolute high-speed running and 0.83 [BCa 95% CI: 0.58–1.10] in relative high-speed running), and that MD-1 had significantly fewer scenarios than the other days except in relative high-speed running between MD-3 and MD-1 (the greatest difference was found between MD and MD-1, with a mean difference of 0.45 [BCa 95% CI: 0.22–0.66] in absolute high-speed running and 0.29 [BCa 95% CI: 0.12–0.47] in relative high-speed running). Except between MD and MD-2 in total distance, MD had a significantly greater number of total distance and player load scenarios than the other days (the greatest difference was found between MD and MD-1, with a mean difference of 4.31 [BCa 95% CI: 3.84–4.80] in total distance and 2.17 [BCa 95% CI: 1.84–2.52] in player load) and MD-2 had a significantly greater number of scenarios than the other days (except with MD) (the greatest difference was found between MD-2 and MD-1, with a mean difference of 3.65 [BCa 95% CI: 2.99–4.32] in total distance and 1.52 [BCa 95% CI: 1.13–1.95] in player load), and MD-1 had significantly fewer scenarios than all other days (the greatest difference was found between MD-3 and MD-1, with a mean difference of 2.53 [BCa 95% CI: 1.85–3.48] in total distance and 0.70 [BCa 95% CI: 0.43–1.04] in player load). Finally, in high-intensity accelerations and decelerations, MD-1 had significantly fewer scenarios than all other days (the greatest difference was found between MD and MD-1, with a mean difference of 1.19 [BCa 95% CI: 0.86–1.53] in high-intensity accelerations and 0.99 [BCa 95% CI: 0.75–1.25] in high-intensity decelerations).
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FIGURE 1. 95% Confidence interval percentage change of high plus very high-demanding scenarios between match days. Each point represents the mean percentage change, and each black line through the point represents the 95% confidence interval of the percentage change between the two match days. (A) Absolute high-speed running. (B) Relative high-speed running. (C) Total distance. (D) Player load. (E) High-intensity accelerations, (F) high-intensity decelerations.


The post hoc analysis of the very high-demanding scenario threshold is presented in Figure 2. Briefly, the pairwise comparisons presented the same direction differences as those found in the high plus very high-demanding scenario threshold in absolute and relative high-speed running, albeit to a lesser extent. In total distance and player load, except the comparisons between MD and MD-2, the comparisons between the days were significantly different in the same direction as in the high plus very high-demanding scenario threshold.
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FIGURE 2. 95% Confidence interval percentage change of very high-demanding scenarios between match days. Each point represents the mean percentage change, and each black line through the point represents the 95% confidence interval of the percentage change between the two match days. (A) Absolute high-speed running. (B) Relative high-speed running. (C) Total distance. (D) Player load. (E) High-intensity accelerations.


Finally, the post hoc analysis of the high-demanding scenario threshold is presented in Figure 3. Briefly, in total distance and player load, the differences between MD and all the training days were in the same direction of the high plus very high-demanding scenario threshold; MD-2 only had significant differences with MD-4 and MD-1 in total distance and with MD-1 in player load; and MD-1, as in the high plus very high-demanding scenario threshold, had significant differences with the other days. In high-intensity decelerations, the direction and significance of the differences were the same as in the high plus very high demanding scenario threshold but of less magnitude.
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FIGURE 3. 95% Confidence interval difference of number of high-demanding scenarios between match days. Each point represents the mean difference, and each black line through the point represents the 95% confidence interval of the difference between the two match days. (A) Total distance. (B) Player load. (C) High-intensity accelerations. (D) High-intensity decelerations.




DISCUSSION

This is the first study to quantify the repetition of high and very high-demanding scenarios of match play in a professional elite futsal team. It is also the first to investigate whether these scenarios are represented throughout typical one-match weekly microcycles and how they are distributed across the different training sessions. The main findings were as follows: (a) futsal players were exposed to more than one high and very high-demanding scenario in a single match, with locomotor distance variables presenting higher repeatability than neuromuscular and locomotor velocity variables, and (b) when these scenarios are compared to training, the number of exposures for players was variable-dependent and training session-dependent.


Quantification of High- and Very High-Demanding Scenarios

One of the major findings of this study was that in a single futsal match, the repetition of high- and very high-demanding scenarios of total distance (3.37 ± 1.88 and 1.38 ± 1.51, respectively) was higher than the other variables analyzed. Additionally, repeat highly demanding bouts of player load were observed in this study (1.53 ± 1.29 high-demanding scenarios and 0.77 ± 0.98 very high-demanding scenarios), suggesting that peak locomotor distance demands are highly repetition-prone during futsal matches. It remains unclear to which degree these results may be attributed to the intrinsic low-intensity nature of the locomotor distance variables, to the idiosyncrasy of the short stoppages and interruptions during futsal matches (i.e., outsides, corner-kicks, etc.) in which players continue to move even when the ball is not in play, or to the playing model of the team, which is characterized by a fast-paced game play.

It is now generally accepted that the small dimensions of indoor sports courts (a futsal court is 40 m long and 20 m wide) are a limiting factor when referring to locomotor velocity variables. Small relative areas (80 square meters per player in futsal matches) are known to under-stimulate the distance covered at high speed (Martín-García et al., 2020). This is consistent with our findings and may therefore explain why absolute and relative high-speed running exhibited the lowest number of repetitions of high- and very high-demanding scenarios during futsal matches (0.63 ± 0.91 high plus very high-demanding scenarios of absolute high-speed running and 0.47 ± 0.74 high plus very high-demanding scenarios of relative high-speed running).

This study also revealed that the team analyzed was more susceptible to the repetition of high- and very high-demanding scenarios of neuromuscular variables such as high-intensity accelerations and decelerations in a match (0.83 ± 1.23 and 0.58 ± 0.91 high-intensity accelerations and 0.61 ± 0.83 and 0.51 ± 0.95 high-intensity decelerations in the high- and very high-demanding scenario thresholds, respectively) than the repetition shown in relation to locomotor velocity variables. These results indicate that the overall repeatability of high- and very high-demanding scenarios in a futsal match for the team studied is lower when high-intensity variables are analyzed. However, we acknowledge, in line with the ideas of Martín-García et al. (2018a), that other activities occur within the most demanding scenario of a match. For example, as reported by Martín-García et al. (2018a), during the most demanding scenario of total distance for a 1-min time window, professional soccer players covered an average of 191.6 ± 19.7 m⋅min–1, together with 38.3 ± 23.1 m⋅min–1 of distance above 19.8 km⋅h–1, 2.6 ± 1.6 high-intensity accelerations ⋅min–1 (>3 m⋅s2), and 3.5 ± 1.6 high-intensity decelerations min–1 (<−3 m⋅s2); hence, future research should further investigate other load variable behaviors while a player is exposed to high- and very high-demanding scenarios of any selected variable.



High- and Very High-Demanding Scenarios in the Structured Microcycle

When the repetition of high- and very high-demanding scenarios versus the number of training days prior to a match was analyzed, this study observed that MD-2 was the training session that best represented match high- and very high-demanding scenario repetition in locomotor distance variables, with players performing 4.09 ± 2.47 repetitions of total distance high plus very high-demanding scenarios, matching those found in the match or even surpassing the match in locomotor velocity variables (difference between MD-2 and MD of 0.39 [BCa 95% CI: 0.08–0.72] in absolute high-speed running and 0.53 [BCa 95% CI: 0.28–0.81] in relative high-speed running, in both high- and very high-demanding scenario threshold). We speculate that this parallelism between MD-2 and the match may be attributable to the nature of this type of session, in which coaches implement simulated competition sequences according to the team’s game model. In line with this idea, the MD-4 particularities of the team analyzed, involving small-sided games intended to develop strength and power, seem to provide a rationale for it being the training session presenting the highest number of repeated high- and very high-demanding scenarios of high-intensity accelerations and decelerations, while also matching the demands of competition in terms of highly demanding peaks of neuromuscular activity. In this study, repeat exposure to these bouts gradually decreased on the days leading up to the match. This tallies with the findings of Martín-García et al. (2018b), who reported a progressive decrease in all metrics when quantifying the external load of a soccer team using the same structured microcycle as the one analyzed in this investigation. The small-sided games commonly used for the team studied during MD-4 would also account for the significantly lower repetition of high- and very high-demanding scenarios of absolute and relative high-speed running when compared to the match and to MD-2. Curiously, MD-3 exhibited a strong similarity with MD-4 for all variables studied, regardless of the different objectives and contents proposed by the coaches for both training session types. Another interesting finding of this study was that regardless of the variable analyzed, the number of high- and very high-demanding scenarios in MD-1 diminished compared to the rest of the training sessions. These results seem to agree with those of prior studies quantifying the external load of training microcycles in soccer (Malone et al., 2015; Owen et al., 2017; Martín-García et al., 2018b), which reported that MD-1 had the lowest external load of all training sessions within the microcycle. As suggested by Malone et al. (2015), this drop in MD-1 could be considered as a tapering-off strategy by coaches geared toward increasing player readiness for the forthcoming match.

Although this study is based on a single futsal team, the findings provide a new understanding as to how many times players have to cope with periods of activity that are close to the most demanding scenario of match play during futsal matches. One limitation of the study is the small number of training weeks included, since only six training weeks matched the inclusion criteria due to the team’s busy calendar. Additionally, and given that an UWB positioning system was required to record the match data, only 13 official matches from a single team were included in the study. In spite of its limitations, the results of this study lay the foundations for future research including internal load variables together with the description of the activities performed by the players during the high and very high demanding scenarios in a given tactical context.



CONCLUSION

The analysis of the repetition of high- and very high-demanding scenarios undertaken in this study support the idea that high demands of competition present repeatedly in the course of a single match instead of being a “one off” event (Carling et al., 2019), providing a new method to monitor and quantify the most demanding scenario demands in match play. From the training prescription standpoint, the findings of this study show that the team in question experience the overall repeatability of high- and very high-demanding scenarios performed during competition throughout each systematic phase of the structured microcycle by stressing the high- and very high-demanding scenarios of neuromuscular and locomotor velocity variables at the beginning of the week and the high- and very high-demanding scenarios of locomotor distance variables 2 days prior to the match, leaving the closest training session to the match without stressing any of these scenarios.
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Bias Std. error BCa 95% CI lower BCa 95% Cl upper
ANOVA for high + very high-demanding scenarios
Absolute high-speed running 8.186 3.016 3.482 2.341 11.661
Relative high-speed running 11.859 3.940 4.268 3.375 15.766
Total distance 52.897 14.099 10.678 33.833 57.891
Player load 36.326 9.958 8.690 19.535 42.101
High-intensity accelerations 11.828 4.152 4.681 2.665 16.236
High-intensity decelerations 8.027 3.183 3.676 1.834 11.507
ANOVA for very high-demanding scenarios
Absolute high-speed running 7.144 2819 3.366 1.660 10.586
Relative high-speed running 8.250 3.062 3.632 1.524 12.077
Total distance 17.800 5.478 5.626 8.740 22.561
Player load 15.448 4.964 5.242 5.511 20.086
High-intensity accelerations 6.350 2.932 3.587 1.066 9.808
High-intensity decelerations 3.198 1.857 2.245 0.186 5.564
ANOVA for high-demanding scenarios
Absolute high-speed running 1.908 1.513 1.750 0.024 3.626
Relative high-speed running 3.345 1.860 2.331 0.247 5.784
Total distance 38.673 10.611 9.085 21.415 44503
Player load 25.067 7.159 6.667 11.069 29.967
High-intensity accelerations 8.795 3.412 3.998 1.639 12.807
High-intensity decelerations 8.195 3.085 3.645 1.638 11.776

The null hypothesis was rejected if 1 did not fall within BCa 95% Cl limits. *Bootstrap results are based on 10,000 bootstrap samples.
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Scenario type Match day Absolute Relative Total distance Player load High-intensity High-intensity
high-speed high-speed accelerations decelerations
running running
High + very MD-4 0.53 + 0.80 0.49 + 0.95 2.86 +2.05 0.98 +1.28 1.34 £2.43 1.08+1.92
high-demanding
scenarios MD-3 0.47 +£0.69 0.35 + 0.62 2.96 +2.93 0.84 +1.08 0.93 + 1.51 0.65 + 1.38
MD-2 1.02 £ 1.04 1.00 £ 0.91 4.09 +2.47 1.65 +1.54 0.54 +1.04 0.51 £1.15
MD-1 0.18 + 0.54 0.17 £ 0.46 043 +0.74 0.13 £0.34 0.22 + 0.64 0.13 £0.39
MD 0.63 & 0.91 0.47 £0.74 4.75+2.45 2.30 +£1.79 1.41+1.64 1.12+1.26
Very MD-4 0.36 + 0.66 0.31 +£0.73 0.568 +0.88 0.25 +0.68 0.71+£1.73 0.53 +£1.24
high-demanding
SEEnATioS MD-3 0.24 + 0.51 0.22 4+ 0.50 0.56 + 0.76 0.25 +£0.48 0.38+0.76 0.38 £ 0.95
MD-2 0.68 + 0.89 0.68 + 0.85 1.00 £ 1.34 0.76 £1.15 0.18 £ 0.57 0.25 +0.85
MD-1 0.08 &+ 0.28 0.10+0.35 0.10+0.35 0.05 +£0.22 0.07 &+ 0.31 0.10 £0.35
MD 0.37 +£0.68 0.32 +0.58 1.38 £ 1.51 0.77 +£0.98 0.58 &+ 0.91 0.51 £0.95
High-demanding MD-4 0.17 £ 0.42 0.19+0.39 229+ 1.58 0.73 +£0.91 0.63 + 1.31 0.51 £0.97
scenarios MD-3 0.24 + 0.51 0.13+0.39 2404248 0.58 +0.88 0.55 +1.03 0.27 £ 0.89
MD-2 0.33 + 0.58 0.32 + 0.51 3.09 + 1.86 0.89 +0.94 0.37 +£ 0.64 0.26 £ 0.67
MD-1 0.10 £0.35 0.07 £0.25 0.33+0.63 0.08 +0.28 0.15 4+ 0.40 0.03 £0.18
MD 0.26 + 0.53 0.156+0.42 3.37 +1.88 153 +1.29 0.83+1.23 0.61 £0.83

MD-X, session minus days before the game.
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Match day Duration (hours:minutes) Total files (number of games
and participants)

MD-4 01:41 £ 00:12 59
MD-3 01:39 + 00:09 55
MD-2 01:37 + 00:04 57
MD-1 01:25 + 00:06 60
MD 01:33 + 00:06 116

MD-X, match day minus days before game.
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