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Introduction
Soccer is an intermittent sport in which actions performed at 

high speeds [1,2] take place with other efforts that demand high-
intensity accelerations and decelerations [3,4], interspersed with 
low-intensity activities [5] or variable recovery pauses [6]. One 
concern in the field of training is determining whether the demands 
of the competition are replicated during training drills. At present, 
soccer coaches often use in their training programs drills such as 
small-sided games (SSG) to reproduce the physical, technical and 
tactical requirements of the competition [7]. These drills should 
be designed to expose the player to the intensity and load values 
reached during matches, since performance could be further 
improved when the training stimuli simulate the physiological 
demands and movement patterns of competitive matches [8]. 
Previous investigations have analysed the differences between 
the physical demands of competitive matches and different SSG 
proposals [9,10].

 The results of these studies concluded that although the SSGs 
have the potential to expose players to an average intensity similar 
to that of the competition (relative distance, meters per minute), the 
high-speed demands reached during matches are usually greater 
than in SSGs [9]. However, it seems that the accelerative demands 
could be higher during the SSG [10]. One criticism that can be made 
of this type of analysis is that we are comparing the average values 
of drills, usually lasting between two and ten minutes, with the 
average values reached by players in 90 minutes of competition. 
This comparison seems questionable, especially when, on 
numerous occasions, these drills are designed with the aim of 
exposing players to a training stimulus of intensity similar to the 
most demanding conditional exertion phases of the competition.On  

 
the other hand, it is important to define which signals or intensity  
signals should be used to adequately identify the intermittency of 
the activity carried out, determined by the alternation of actions 
and pauses and their main characteristics of intensity, duration and 
type of activity [11]. 

In this sense, over the past few years researchers have proposed 
monitoring the heart rate, speed, acceleration and even lately the 
metabolic power, as the intensity signals reflecting each of them 
different characteristics of the analysed activity. New proposals 
that help to overcome the limitations inherent in using the above 
metrics, however, are going to appear, including mechanical power, 
accelerometry, electromyography, EMG or others.

Logically, using one or more intensity signals will condition the 
results of the analysis on the conditional exertion demonstrated in 
the different temporary windows used.

Worst-Case Scenarios
Rolling Average Periods: Although assessing these more 

demanding phases of matches has long been a research target 
[12-14], we are now starting to obtain reliable information about 
the demands of these periods. Previous research conducted with 
professional soccer players tried to identify those more demanding 
phases of the competition by quantifying the distance covered by 
the players in pre-established time blocks (temporary windows) 
ranging from one to 15 minutes [15,16]. However, using pre-
established temporary windows could underestimate the peaks of 
running demands in competitive matches by 20%-25%, compared 
with using rolling techniques (distance covered in a pre-established 
time, but assessed at any time point, or rolling average periods) 
[17]. 
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This underestimation of the most demanding phases of the 
competition is due to the fact that the period of highest activity 
(e.g., time between minutes seven and 12) does not match any of 
the pre-established time windows (for example: 0-5 minutes, 5-10 
minutes, 10-15 minutes). Therefore, the rolling techniques could 
be more appropriate in describing the most demanding phases of 
the competition [18]. Thus, using these rolling average procedures, 
Delaney et al. [18] provided us with invaluable information, showing 
the magnitude of the most demanding phases of the competition, 
when they is analysed in temporary windows ranging from one to 
ten minutes. The results of this study showed that the peak distance 
run per minute of participation (distance/minute) ranged between 
∽175 m • min-1 for periods of one minute and ∽123 m • min-1 for 
periods of ten minutes, while the metabolic power peak [19] ranged 
from ∽18 w • kg-1 (one minute) to ∽12 w • kg-1 (ten minutes).

Practical Applications
The values shown by Delaney et al. [18] can be a good reference 

point in designing training drills. In this sense, it is important to 
emphasise that in replicating the most demanding phases of the 
competition, the designed drill should reach an intensity level 
similar to that registered during competition, but in the time 
window of equal duration of the training drill. For example, for 
an SSG of 2 vs 2 + goalkeeper, with a duration of two minutes per 
set, the reference would be the competition temporary window 
of two minutes. Future research could assess the requirement of 
matches in even smaller time windows (less than one minute). The 
maximum intensity shown by the players in short periods of time 
could be used as a reference to program different proposals of high 
intensity interval training [19], such as sprint interval training (∽30 
seconds per effort), or repeated sprint training (approximately six 
seconds for effort). Our research group was able to confirm that 
the requirement of competition in the shortest time windows, 
among professional soccer players, increases to ∽52 w • kg-1 for 
temporary windows of 6 seconds and ∽27 w • kg-1 for temporary 
windows of 30 seconds (Figure 1), with significant differences 
across specific positions. However, it is necessary to confirm these 
results in future investigations.

Figure 1: Metabolic power peak (w • kg-1) during official 
competition matches in professional soccer players, in 
different time windows (1-360 seconds).
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