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= 0.54 and SPRINTS distance, r = 0.44), similar to the results presented 
here26. In other similar sports such as Australian football, ETL such as 
TOT-DIST and HIA showed similar correlations with s-RPE compared to 
the results of this study (r ≈ 0.80 and r ≈ 0.70, p < 0.05)9. As in the study 
carried out by Scott et al.9, the correlations found here with TOT-DIST 
were higher than HIA, SPRINTS, ACC or DCC, and this could be due to a 
greater dispersion of these variables between different positions on the 
field19. Another probable reason for these lower correlations could be 
related with the low validity of GPS at higher speeds (over 20 km•h-1)27 

or sudden changes of speed27. For this reason, HIA, SPRINTS, ACC and 
DCC correlations must be interpreted with caution. 

To date, no information has been located regarding the relationship 
between impacts obtained by accelerometers and any subjective s-TL. 

However, some research has examined the relationship with player 
body load (calculated directly from the accelerometer, as impacts) and 
s-RPE, with similar results to the correlation with IMPACTS in this study 
(r ≈ 0.75)8,9. Therefore, this is the first paper to study the relationship 
between the impacts obtained directly from the accelerometer and a 
subjective s-TL. In our opinion, IMPACTS is an interesting variable to be 
controlled since it is directly derived from accelerometers, incorporating 
information regarding the neuromuscular load. The high correlation 
found in our study with the TOM-Scale TL suggests that the higher s-TL, 
higher neuromuscular load will the player present. 

In relation to the ITL, the results suggest TRIMP-B or TRIMP-E may 
be used indistinctly, given that the correlation with TOM-Scale TL was 
similar. %HRmax, however, resulted on a lower correlation. This could 

Figure 2. Scatter plots for ITL/ETL against s-TL. Data are represented as the natural logarithm (ln) for each variable. 

R: pearson moment product; 95% CI: confidence intervals at 95%; HIA: % high intensity actions; ACC: accelerations; DCC: decelerations; HRMAX: % heart rate maximum; TRIMP-B: TRIMP 
Banister; TRIMP-E: TRIMP Edward.
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be explained by the use of volume to calculate either TRIMP-B or TRIMP-
E, whereas %HRmax is just an intensity marker. Some studies have 
suggested that the use of %HRmax is not valid to quantify TL29 and has 
the limitation that it cannot distinguish between high and low intensity 
exercises when they are performed for just few seconds with enough 
recovery time between them30,31.

A limitation of this study is that the GPS device used for the ETL 
measures was not validated yet in the scientific literature. A recent 
review32 has addressed the validity and reliability of similar GPS devices 
with 5Hz frequency sample, the same of the GPS device used in this 
study with very comparable results to those found in our GPS validity 
and reliability test. The evidence largely suggests that 5Hz GPS devices 
can accurately quantify players’ distances during team sports32. However, 
5Hz GPS devices tends to differ from reality at moderate to high speeds 
(i.e. >14 km•h-1). Despite of this, the reliability of these devices when 
changing of direction, curvilinear movements and even high-speed 
running or sprints from 10 to 40m32. has been shown to be moderate 
and replicable. In addition, 5Hz GPS devices have been shown to be 
acceptable valid and reliable measuring high-speeds (i.e. >8m•s-1)32. 

Finally, to accommodate the potential problems of 5Hz GPS devices 
when assessing high-speeds, authors propose to group distances based 
on velocity bands32, as it has been done in this study. Another limitation 
is the reproducibility and reliability of the TOM-Scale TL by different 
coaches and levels. Future research must focus on this aspect, even to 
analyse more deeply the validity relationships separately across different 
kind of soccer sessions. 

In conclusion, TOM-Scale may be a useful tool to programme and 
design football field sessions. The TL calculated with TOM-Scale can be 
managed over a season to avoid non-functional overreaching phases, 
avoid injuries and/or keep a high level of fitness during all the season. It 
can help coaches and staffs in general to understand better what kind 
of stimulus they are going to achieve with the team. Anticipating the 
session TL may be also interesting to decide which kind of drill suits bet-
ter to the expected TL. One limitation of this study is that, although the 
sample comprised elite football players, the data were obtained and the 
TOM-scale was applied within the context of a 24-h controlled situation 
(training camps); hence further study is needed to verify whether this 
method is valid in other kinds of environments.

Figure 3. Representative load distribution of ITL/ETL with s-TL. Data are represented as mean ±SD. 

COND: conditioning sessions; FR-M: friendly matches sessions; PR-M: pre-match sessions; TAC: tactical sessions; TR-M: training match; s-TL: session training load; HIA: % high intensity actions; 
ACC: accelerations; DCC: decelerations; HRMAX: % heart rate maximum; TRIMP-B: TRIMP Banister; TRIMP-E: TRIMP Edward.
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