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 You Play the Way You Train: The Influence of Accumulated 
Weekly Training Loads on Match Physical Performance  

in Soccer Players 

by 
Iván Asín-Izquierdo 1,2, Carlos Galiano 3,*, Fabio Y. Nakamura 4,5,  

Fernando H. Pareja-Blanco 2,6, Jose A. Asian-Clemente 5,6 

The relationship between soccer players' match performance and cumulative training loads needs to be analysed. 
Therefore, the objectives of this study were: 1) to examine the influence of accumulated weekly training loads on 
subsequent mechanical match outcomes, and 2) to analyze individual variability in training and match loads using the 
coefficient of variation (CV) throughout the season. Internal and external loads over the entire season of 22 semi-
professional soccer players (age 23.2 ± 4.2 years, body mass 75.0 ± 5.8 kg, and body height 1.79 ± 0.06 m) were analyzed. 
The devices used were 10-Hz Playertek+ GPS/GNSS units equipped with an inertial system and an accelerometer 
(Catapult Innovations, Melbourne, Australia) and the Borg scale in its 6–20 points version. The analysis of the data with 
the entire squad included all demarcations (except goalkeepers), however, in a second analysis players with the highest 
participation throughout the season were included, i.e., six defenders (three center back and three fullback players), three 
midfielders and three forwards (two wingers and one striker). Match high-speed running (HSR) showed significant 
correlations with most of the variables analyzed (r = 0.14–0.52). Training load variables analyzed (14.7–64.5%) exhibited 
larger CV values than those observed in matches (4.4–31.8%). Players with greater match HSR showed superior 
accumulated HSR during the week before the match than those who presented less match HSR (p = 0.024). The cumulative 
training load indicates a direct relationship with match HSR performance acutely and chronically. Thus, coaches should 
design tasks emphasizing HSR accumulation throughout the season. 
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Introduction 

In soccer, training and match loads are 
categorized as either internal or external, with the 
external load referring to the physical work 
performed, while the internal load represents the 
physiological and psychological stress induced by 
that work (Teixeira et al., 2021). Load monitoring is 
widely employed in soccer (Savolainen et al., 2025), 

with the Global Positioning System (GPS) being the 
most commonly used tool for monitoring the 
external load, as it provides metrics such as 
distance covered, running velocity, acceleration, 
and deceleration (Akenhead and Nassis, 2016). On 
the other hand, while physiological variables such 
as the heart rate, lactate concentration, and oxygen 
uptake have been used to assess the internal load  
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in soccer, the rating of perceived exertion (RPE) has 
gained prominence due to its simplicity, 
accessibility, a non-invasive nature, and evidence 
supporting its validity and reliability (Teixeira et 
al., 2021).  

There is no universally accepted gold 
standard for measuring soccer performance 
(Akenhead and Nassis, 2016). Therefore, it is 
proposed that an integrated approach to assessing 
internal and external loads offers more meaningful 
information about the stress experienced by soccer 
players compared to interpretations based on 
isolated data (Bourdon et al., 2017; Skalski et al., 
2024; Szymanek-Pilarczyk et al., 2024). Numerous 
recent studies have used the acute:chronic 
workload ratio to elucidate the relationship 
between players’ stress and soccer performance 
(Bowen et al., 2017, 2020). This ratio shows the 
relationship between the acute load accumulated 
over the past seven days and the chronic workload, 
which is calculated as the average load over the 
previous four weeks, although there are other 
proposals with different numbers of weeks (Blanch 
and Gabbett, 2016). This index calculates whether 
the individual or team´s acute workload is greater 
than, lower than, or equal to the preceding chronic 
workload they have experienced (Bowen et al., 
2017). The literature indicates a "sweet spot" 
between 0.8 and 1.3 that optimizes performance 
while minimizing the risk of injury to players 
(Gabbett, 2016). Despite the substantial body of 
literature on the acute:chronic workload ratio, the 
effectiveness of this method for preparing soccer 
players and predicting injuries remains 
inconsistent (Impellizzeri et al., 2020). 

The lack of consistency may partly arise 
from the ratio's dependence on the volume of 
weekly training sessions and the diverse training 
methodologies employed by coaches (Clemente et 
al., 2019a). For this reason, some authors have 
suggested that coaches should consider the 
accumulated weekly load to ensure that players 
can effectively meet the high-intensity demands of 
competition (Chena et al., 2021). This approach 
differs from the acute:chronic workload ratio 
because it aims to prepare players for competition 
by exposing them to appropriate workloads 
during match preparation. Despite claims that the 
accumulated load during the week should be 
equivalent to that of a match (Malone et al., 2018), 
it can be two to four times greater than match  
 

 
values (Chena et al., 2021; Clemente et al., 2019a).  
Although it is acknowledged that training loads 
are typically higher than those experienced during 
competition, there is currently a lack of 
understanding regarding how players' 
performance in matches relates to the training load 
accumulated in preceding weeks. To the authors' 
knowledge, only one study has correlated the 
accumulated load of each week with the 
subsequent match demand, revealing trivial-to-
small correlations between them (Clemente et al., 
2019a).  

Usually, the accumulated load 
experienced by players during training and 
matches is conditioned by the technical-tactical 
requirements (Bradley and Ade, 2018), resulting in 
significant variations between training weeks 
(Teixeira et al., 2021). The literature documents 
significant variability in match requirements, both 
between and within players, depending on the 
match context and the positional role (Bush et al., 
2015; Carling et al., 2016). A recent study using 
data from the FIFA World Cup in Qatar 2022 
reported that the coefficient of variation (CV) for 
total distance (TD), distance covered faster than 20 
km·h−1, and distance covered faster than 25 km·h−1 
can reach up to 12%, 35.9%, and 67.8%, respectively 
(Bradley, 2024).  

Similarly, it has been suggested that soccer 
players’ responses to training vary significantly 
(Makar et al., 2023), as there are many possibilities 
for manipulating task constraints that can 
influence this variability (Riboli et al., 2023), 
highlighting the constraints of the playing space, 
the number of players, time, feedback, rules, and 
the presence or absence of goalkeepers (Asín-
Izquierdo et al., 2024; de Dios-Álvarez et al., 2025; 
Jastrzębski et al., 2025). Despite the existing 
literature, conclusions remain inconclusive, with 
some authors confirming high variability in high-
intensity locomotor demands between and within 
sessions throughout the season, along with small-
to-moderate within-session variability in TD and 
distances covered at low speeds (Clemente et al., 
2019a), while others report lower variability 
(Custódio et al., 2022). Considering this, it seems 
necessary to evaluate variability and changes 
within individual player variation to foster greater 
consensus in the literature on this topic (Makar et 
al., 2023; Trewin et al., 2018). 

To the authors' knowledge, the literature  
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presents inconsistent findings regarding the  
variability of the mechanical responses of soccer 
players during training throughout the week. In 
addition, analyzing how specific weekly loads may 
impact players' mechanical responses during 
matches will contribute to optimizing training load 
management. Therefore, the objectives of this 
study were: 1) to examine the influence of 
accumulated perceptual and mechanical weekly 
training loads on subsequent mechanical match 
outcomes, and 2) to analyze individual variability 
in training and match loads using the CV 
throughout the season.  

Methods   

Participants 

The study was conducted in a Spanish 
semi-professional soccer team during the 
2020/2021 season. The team consisted of 22 semi-
professional soccer players (age 23.2 ± 4.2 years, 
body mass 75.0 ± 5.8 kg, and body height 1.79 ± 0.06 
m) competing in the Spanish Third Division. The 
demarcation of the players was: two goalkeepers, 
eight defenders (four center backs and four full 
backs), six midfielders and six forwards (four 
wingers and two strikers). All players had at least 
ten years of soccer training experience and were 
accustomed to the tools used in the study. Soccer 
players could be classified within Tier 3: Highly 
Trained/National Level in the overall classification 
proposed by McKay et al. (2022). Participants were 
informed about the use of research data, and their 
involvement was voluntary and anonymous, 
which was confirmed by signing an informed 
consent form. The study was approved by the 
University of Maia Ethics Committee, Maia, 
Portugal (approval code: 210/2024; approval date: 
28 May 2024) and conducted according to the 
Declaration of Helsinki guidelines.  

Measures 

The devices used were 10-Hz Playertek+ 
GPS/GNSS equipped with an inertial system 
featuring a 400-Hz sampling rate (recorded at 100 
Hz) and +/− 18-g accelerometer samples at 400 Hz 
in three axes (Catapult Innovations, Melbourne, 
Australia). The variables used to assess the internal 
and external load of players were the RPE and 
GPS-based data. The Borg scale used to measure 
the RPE throughout the season was the 6–20-point 
version (Borg, 1998), which was multiplied by the  
 

 
duration of the training session or the time spent  
participating in the match (in minutes), resulting in 
the session-RPE (s-RPE; au) (Arney et al., 2019). 
The RPE was asked individually 30 min after the 
training session or the match ended. For GPS 
variables, TD (m and km), distance covered faster 
than or equal to 21 km·h−1, understood as high-
speed running (HSR; m and km), the total number 
of accelerations (ACC; n) and decelerations (DEC; 
n), and Player Load (PL; au), calculated by a 
mathematical formula based on the sum of data 
obtained by the accelerometer in all planes, were 
analyzed. 

Design and Procedures 

A retrospective observational study was 
carried out to analyze correlations between 
internal and external training and match loads 
over an entire season. Data were recorded 
throughout all training sessions (n = 102) and 
matches (n = 24). Pre-season data were excluded 
due to their heterogeneity and limitations, focusing 
the analysis on the regular competitive period. The 
design, the procedure, and data recording 
operation were monitored by an external 
evaluator, independent of the club staff, to ensure 
they were carried out under optimal conditions. 
The usual weekly schedule consisted of four 
training sessions of approximately 90 minutes 
each, following a similar structure on Tuesday, 
Wednesday, Thursday, and Friday, along with one 
match per week (on Saturday or Sunday). 
Substitutes also participated in a brief post-match 
compensatory training session on match days. 
Extraordinary weeks without competition and 
congested weeks were included in the analyses 
and evaluated similarly to the rest.  

Thirty minutes before the start of the 
warm-up, GPS-GNSS vests were assigned to the 
players, coinciding when they arrived at the 
technical room for weighing. We removed the 
devices and recorded the data at the end of the 
training session or the match, analyzing each 
measurement separately. The RPE was collected 
from the soccer players after the session or the 
match. GPS-GNSS data were transferred to the Go 
Playertek+ tool (Playertek Sync software, v 5.66; 
Catapult Innovations, Melbourne, Australia) and 
aggregated into spreadsheets for further analysis 
alongside the RPE data. 

For the organization of the variables, we  
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established five blocks of the accumulated load: the  
accumulated load of the week before the game 
(weekly) and the workload over the previous four 
weeks. Data were collected as follows: Weekly, 
Week+1, Week+2, Week+3, and Week+4, where 
Week+1 represented the accumulation of the 
current week's training load plus the previous 
whole week, Week+2 was the current week's 
training load plus the two last weeks and so on 
(Figure 1). Once the data for each period were 
obtained, all variables were correlated with the 
competition data. First, with the data of the entire 
squad (excluding, goalkeepers), a correlation 
analysis was conducted using all the variables 
related to external and internal loads during 
matches and the accumulated weekly sessions. 
Afterward, a second analysis was conducted on the 
players participating more in matches (n = 12) 
throughout the season. The inclusion criteria for 
these more frequently competing players were as 
follows: (1) they had to participate in all training 
sessions and matches (consecutively or not) for at 
least 10 weeks during the entire season, and (2) 
they had to play a minimum of 75 min in each 
match. A new analysis was carried out with this 
subset of higher-participation players. This 
included re-assessing the correlations initially 
done for the whole team, analyzing the variation of 
the studied variables across different weeks and 
matches, and comparing the players' weekly high-
speed running (HSR) load. The comparison of the 
HSR load was based on whether they engaged in 
low, average, or high levels of HSR activity during 
matches (referenced as lower vs. average vs. 
greater).  

Statistical Analysis 

All data are reported as mean values ± 
standard deviation (SD). The distribution of each 
variable was verified using the Shapiro-Wilk 
normality test. The absolute intra-subject 
variability of match and training mechanical data 
was assessed by the standard error of 
measurement, expressed in relative terms as the 
CV. Relationships between variables were 
determined using Pearson’s coefficients (r). The 
correlation values were qualitatively interpreted as 
follows: < 0.1 (trivial); ≥ 0.1 (small), ≥ 0.3 
(moderate), ≥ 0.5 (large), ≥ 0.7 (very large) and ≥ 0.9 
(nearly perfect) (Hopkins et al., 2009). Differences 
in match HSR outcomes were analyzed using a  
 

 
one-way ANOVA, categorizing the groups by the  
quantity of HSR demands (lower vs. average. vs. 
greater). The same analysis was applied to 
compare the mechanical demands of the previous 
week based on HSR outcomes in the following 
match. Threshold values for assessing magnitude 
of the Cohen’s d (d) effect size (ES, 90% CI) were 
interpreted using the following ranges: < 0.20 
(trivial), ≥ 0.20 (small), ≥ 0.60 (moderate), ≥ 1.2 
(large) and ≥ 2.0 (very large) (Hopkins et al., 2009). 
Statistical analysis was conducted using JASP 
software (JASP Team 2019, Version 0.18.2.0, 
University of Amsterdam). 

Results 
Correlation Analysis 

The average values obtained for weekly 
training load data were as follows: s-RPE (5368.1 ± 
1304.1 au), TD (21,731.2 ± 5,444.8 m), HSR (678.5 ± 
383.2 m), ACC (909.9 ± 264.7), DEC (866.1 ± 254.6), 
and PL (1,104.2 ± 255.8 au). For match data, the 
average values were: TD (9,782.3 ± 1,345.3 m), HSR 
(492.1 ± 182.4 m), ACC (464.5 ± 83.9), DEC (447.4 ± 
79.9), and PL (437.4 ± 58.2 au). Team correlation 
values between the mechanical variables analyzed 
during training and matches are described in Table 
1. Match HSR showed correlations with most of the 
variables analyzed, displaying significant values 
with all variables during the current week (r = 0.22–
0.40; p < 0.01; small to moderate). Almost all 
accumulated training values showed significant 
correlations with match HSR (r = 0.14–0.52; p < 0.05; 
small to large). Match TD showed significant but 
small correlations with the current week’s s-RPE (r 
= 0.16; p < 0.05) and ACC and DEC during Week+3 
and Week+4 (r = 0.14–0.16; p < 0.05). Match ACC 
and DEC showed significant relationships with TD 
and PL during the previous week (r = −0.17–−0.15; 
p < 0.05; small), the s-RPE during Week+1 to 
Week+4 (r = −0.16–−0.14; p < 0.05; small) and PL 
during Week+1 (r = −0.16; p < 0.05; small). No 
significant relationships were observed for match 
PL. 

Individual correlation values between 
HSR and the mechanical variables analyzed during 
training and matches are described in Table 2. 
Likewise, Figure 2 presents the descriptive values 
of the variables measured weekly compared to the 
match HSR outcomes for the corresponding week. 
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Variability Analysis 

Training exhibited larger CV values than  
those seen in matches (Table 3). CV values during 
training ranged from 14.7% for TD to 64.5% for 
HSR. In contrast, matches showed CV values 
ranging from 4.4% for TD to 31.8% for HSR.   

Match HSR Response Analysis 

Differences in the mechanical response 
from the previous week based on match HSR  
 

 
outcomes, depicting the greatest, lowest, and 
average values, are shown in Figure 3. Significant  
differences were observed when match HSR was 
low compared to both average and high HSR 
outcomes (ES > 0.79; p < 0.001). Furthermore, 
significant differences were observed when match 
HSR was high compared to both average and low 
HSR outcomes (ES > 0.87; p < 0.001). In weeks when 
HSR during matches was high, weekly HSR was 
significantly greater (ES = 0.58; p = 0.024) compared 
to weeks with low HSR during matches. 

 
 

Table 1. Correlation coefficients describing the relationship between match mechanical outcomes and the 
accumulated mechanical and perceived loads. 

Week Match-TD Match-HSR Match-ACC Match-DEC Match-PL 
Week s-RPE 0.16* 0.22** −0.01 0.00 0.04 

Week+1 s-RPE 0.04 0.12 −0.13 −0.14* −0.09 

Week+2 s-RPE 0.03 0.14* −0.15* −0.15* −0.09 

Week+3 s-RPE 0.01 0.13 −0.16* −0.16* −0.11 

Week+4 s-RPE −0.01 0.14* −0.16* −0.16* −0.12 

Week TD −0.01 0.31*** −0.15* −0.16* −0.10 

Week+1 TD <0.01 0.24*** −0.13 −0.14 −0.09 

Week+2 TD 0.04 0.24*** −0.10 −0.10 −0.04 

Week+3 TD 0.06 0.23*** −0.09 −0.08 −0.03 

Week+4 TD 0.07 0.24*** −0.07 −0.07 −0.02 

Week HSR 0.09 0.34*** 0.00 −0.01 0.05 

Week+1 HSR 0.10 0.52*** −0.02 −0.03 0.06 

Week+2 HSR 0.12 0.50*** <0.01 <0.01 0.09 

Week+3 HSR 0.12 0.48*** 0.01 0.01 0.09 

Week+4 HSR 0.12 0.49*** 0.01 0.00 0.08 

Week ACC 0.10 0.39*** 0.01 0.00 0.03 

Week+1 ACC 0.10 0.29*** 0.04 0.03 0.03 

Week+2 ACC 0.14* 0.29*** 0.07 0.07 0.07 

Week+3 ACC 0.16* 0.28*** 0.09 0.09 0.08 

Week+4 ACC 0.16* 0.28*** 0.10 0.09 0.08 

Week DEC 0.08 0.38*** −0.01 −0.02 0.02 

Week+1 DEC 0.08 0.28*** 0.03 0.02 0.02 

Week+2 DEC 0.13 0.28*** 0.06 0.06 0.06 

Week+3 DEC 0.15* 0.27*** 0.08 0.08 0.07 

Week+4 DEC 0.14* 0.27*** 0.09 0.09 0.07 

Week PL −0.02 0.40*** −0.17* −0.17* −0.07 

Week+1 PL −0.02 0.32*** −0.16* −0.16* −0.06 

Week+2 PL 0.02 0.32*** −0.13 −0.12 −0.02 

Week+3 PL 0.04 0.30*** −0.11 −0.10 0.00 

Week+4 PL 0.05 0.31*** −0.09 −0.09 0.01 

Notes: Week: accumulated load during the week of the match, excluding the match data; Week+1, 2, 3, and 4: chronic 
load from 1, 2, 3, or 4 weeks before the match, incorporating the 'week' variable. *: p < 0.05; **: p < 0.01; ***: p < 0.001. 
s-RPE: Session rating of perceived exertion; TD: Total distance; HSR: Distance covered at high-speed running; ACC: 

Accelerations; DEC: Decelerations; PL: Player load 
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Table 2. Individual correlation coefficients describing the relationship between match mechanical outcomes 
and the accumulated mechanical and perceived loads. 

Match HSR 

Week 
Player 

1 
Player

2 
Player 

3 
Player 

4 
Player 

5 
Player 

6 
Player 

7 
Player 

8 
Player 

9 
Player 

10 
Player 

11 
Player 

12 
Week s-RPE 0.31 0.63* 0.56* 0.17 0.23 0.22 −0.36 0.42 −0.01 0.05 0.08 0.18 
Week+1 s-RPE 0.38 −0.03 0.13 0.51* 0.31 0.19 0.30 0.52 −0.39 0.01 0.46 0.23 
Week+2 s-RPE 0.51 −0.11 0.03 0.28 0.28 0.44 0.58* 0.51 −0.56* 0.04 0.74** 0.36 
Week+3 s-RPE 0.43 −0.12 −0.04 0.16 −0.10 0.58* 0.74** 0.37 −0.43 0.18 0.76** 0.41 
Week+4 s-RPE 0.29 0.02 −0.03 0.10 −0.13 0.65* 0.72** 0.27 −0.39 0.21 0.60* 0.41 
Week TD 0.41 0.15 0.61** 0.02 0.22 −0.31 −0.01 0.23 0.23 −0.03 −0.01 0.11 
Week+1 TD 0.31 −0.18 0.16 0.44 0.30 −0.16 0.43 0.27 −0.33 0.07 0.35 0.01 
Week+2 TD 0.51* −0.24 0.05 0.20 0.26 0.22 0.61* 0.46 −0.50 0.20 0.65* 0.23 
Week+3 TD 0.43 −0.17 −0.09 0.09 −0.01 0.42 0.73** 0.30 −0.35 0.35 0.7** 0.28 
Week+4 TD 0.28 0.11 −0.13 0.13 −0.11 0.53 0.68* 0.23 −0.33 0.34 0.53 0.17 
Week HSR 0.31 −0.10 −0.09 0.10 0.13 0.06 0.54 −0.15 0.30 0.22 0.12 0.32 
Week+1 HSR 0.61* −0.21 −0.20 0.39 0.40 0.53 0.58* 0.06 −0.11 0.29 0.36 0.37 
Week+2 HSR 0.52* −0.34 −0.27 0.13 0.39 0.55 0.55* 0.20 −0.33 0.26 0.59* 0.13 
Week+3 HSR 0.23 −0.46 −0.35 0.19 0.15 0.63* 0.55 0.04 −0.26 0.34 0.44 0.02 
Week+4 HSR 0.24 −0.39 −0.40 0.17 0.07 0.64* 0.43 0.01 −0.22 0.27 0.45 −0.08 
Week ACC 0.49 0.09 0.26 −0.06 0.41 0.09 0.22 0.17 0.02 −0.04 −0.12 0.21 
Week+1 ACC 0.18 −0.22 0.01 0.46 0.43 0.13 0.58* 0.17 −0.39 0.10 0.32 0.16 
Week+2 ACC 0.43 −0.25 −0.02 0.17 0.35 0.42 0.65* 0.41 −0.47* 0.26 0.66* 0.35 
Week+3 ACC 0.33 −0.19 −0.12 0.09 0.17 0.52 0.73** 0.28 −0.31 0.40 0.76** 0.26 
Week+4 ACC 0.26 0.07 −0.15 0.17 0.04 0.61* 0.68* 0.20 −0.30 0.36 0.59* 0.15 
Week DEC 0.49 0.10 0.26 −0.07 0.45 −0.05 0.21 0.21 0.07 −0.04 −0.10 0.15 
Week+1 DEC 0.17 −0.20 0.02 0.45 0.46 0.06 0.57* 0.21 −0.38 0.10 0.35 0.12 
Week+2 DEC 0.43 −0.24 −0.01 0.17 0.35 0.38 0.64* 0.44 −0.47* 0.26 0.68** 0.30 
Week+3 DEC 0.32 −0.16 −0.11 0.10 0.16 0.48 0.73** 0.31 −0.31 0.40 0.76** 0.21 
Week+4 DEC 0.26 0.10 −0.14 0.17 0.03 0.60 0.68* 0.21 −0.30 0.36 0.58* 0.11 
Week PL 0.50 0.16 0.52* 0.05 0.28 −0.33 0.09 0.19 0.19 −0.01 −0.05 0.16 
Week+1 PL 0.40 −0.24 0.11 0.48 0.33 −0.21 0.47 0.25 −0.34 0.08 0.34 −0.01 
Week+2 PL 0.54* −0.28 0.02 0.22 0.20 0.22 0.60* 0.44 −0.46* 0.20 0.67* 0.21 
Week+3 PL 0.45 −0.17 −0.11 0.11 −0.06 0.40 0.71** 0.29 −0.33 0.34 0.71** 0.24 
Week+4 PL 0.29 0.10 −0.15 0.18 −0.15 0.52 0.66* 0.22 −0.32 0.33 0.53 0.12 

Notes: Week: accumulated load during the week of the match, excluding the match data; Week+1, 2, 3 and 4: chronic 
load from 1, 2, 3, or 4 weeks prior to the match, incorporating the 'week' variable. *: p < 0.05; **: p < 0.01; ***:  p < 

0.001. s-RPE: Session rating of perceived exertion; TD: Total distance; HSR: Distance covered at high-speed running; 
ACC: Accelerations; DEC: Decelerations; PL: Player load. Usual demarcation of soccer players: Defender (Center back: 

7, 11, 12; Fullback: 2, 6, 9), Midfielder: 1, 4, 10 and Forward (Winger: 3, 8; Striker: 5) 
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Table 3. Coefficients of variation (CV) for mechanical and perceived load variables  
during training and matches. 

  TRAINING CV (%) 

  
Player 

1 
Player 

2 
Player 

3 
Player 

4 
Player 

5 
Player 

6 
Player 

7 
Player 

8 
Player 

9 
Player 

10 
Player 

11 
Player 

12 
Avg. 

s-RPE 18.3 25.9 22.0 22.9 20.3 23.9 44.3 20.5 19.3 32.3 18.9 17.0 23.8 

Total Distance 24.4 27.5 26.1 29.8 24.2 21.1 26.5 14.7 21.5 27.4 25.3 25.9 24.5 

HSR 51.8 56.7 47.4 51.6 44.9 58.4 54.2 50.1 47.9 64.0 64.5 61.4 54.4 

Acceleration 25.6 29.8 27.7 30.1 26.9 23.8 32.0 16.5 24.8 26.0 32.6 26.0 26.8 

Deceleration 26.7 30.0 29.4 31.0 27.3 24.6 32.6 17.9 26.1 25.4 32.2 24.7 27.3 

Player Load 21.6 26.5 23.4 26.6 22.7 19.1 26.1 12.8 19.1 26.5 23.1 23.2 22.6 

  MATCH CV (%) 

  
Player 

1 
Player 

2 
Player 

3 
Player 

4 
Player 

5 
Player 

6 
Player 

7 
Player 

8 
Player 

9 
Player 

10 
Player 

11 
Player 

12 
Avg. 

Total Distance 9.7 14.7 8.2 11.3 6.0 13.5 6.8 18.4 13.3 13.9 4.4 4.7 10.4 

HSR 15.5 28.3 17.4 18.3 20.1 29.8 31.8 22.8 19.2 23.1 29.9 27.9 23.7 

Acceleration 9.2 12.0 10.3 11.7 6.6 12.0 8.4 20.8 12.6 11.2 5.8 7.6 10.7 

Deceleration 9.3 12.0 11.2 12.0 6.9 11.0 7.6 22.6 12.6 12.5 5.2 6.4 10.8 

Player Load 8.7 12.6 7.0 10.1 4.7 13.0 6.5 16.3 10.6 13.1 5.9 4.9 9.5 

Notes: s-RPE: Session rating of perceived exertion; TD: Total distance; HSR: Distance covered at high-speed running; 
ACC: Accelerations; DEC: Decelerations; PL: Player load. Usual demarcation of soccer players: Defender (Center back: 

7, 11, 12; Fullback: 2, 6, 9), Midfielder: 1, 4, 10 and Forward (Winger: 3, 8; Striker: 5) 
 
 
 
 
 
 

 
Figure 1. Graphical explanation of the structure of the study by weeks.  

Notes: TS = Training session; M = Match 
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Figure 2. Mean ± SD descriptive representation between distance covered at high-speed running (HSR) 

during the matches and the weekly mechanical load for the 23 competitive weeks.  
Black circles represent match HSR data. 

Notes: s-RPE: Session rating of perceived exertion; TD: Total distance; HSR: Distance covered at high-speed running 
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Figure 3. Comparison between the week load during the season when distance covered at high-speed 

running (HSR) during the matches was greater, lower or average.  
Notes: *: p < 0.05 for HSR data vs. low; #: p < 0.05 for HSR data vs. average; †:  p < 0.05 for week HSR vs. greater. 

Lines represent match HSR. Bars represent the variable described in the left y axis. s-RPE: Session rating of perceived 
exertion; HSR: Distance covered at high-speed running 
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Discussion 

The main objectives of this study were 1) to 
examine the influence of the accumulated 
perceptual and mechanical training loads on match 
outcomes, and 2) to analyze individual variability 
of training and match loads throughout the season. 
After analyzing mechanical and perceptual data 
from the entire season, the study's findings were as 
follows: (i) HSR during matches significantly 
correlated with accumulated perceptual and 
mechanical loads; however, these correlations 
were no longer significant when analyzing 
individual data from players who participated in a 
greater number of matches; (ii) training loads 
exhibited greater variability compared to matches; 
(iii) when grouping weeks based on the HSR 
distance covered during matches, significant 
differences in the weekly HSR load were observed.  

Understanding the cumulative impact of 
training loads on match mechanical performance is 
crucial for optimizing each player's performance. 
Our study revealed significant correlations 
between the accumulated training load and match 
mechanical response (Table 1). Specifically, the 
accumulated HSR load showed significant 
relationships with match mechanical response. 
Furthermore, the accumulated HSR load showed 
the highest correlation values with match HSR, 
indicating a positive relationship. For instance, 
HSR data from Week+1 showed a significant 
correlation with match HSR (r = 0.52), suggesting 
that players who accumulated greater HSR 
distance in the preceding and current weeks 
tended to cover more distance at HSR during the 
match. A recent study also demonstrated a 
significant correlation between match mechanical 
performance and the accumulated load from the 
same week (Clemente et al., 2019a). We could 
assume that as the season progressed and players’ 
performance improved, the weekly workload 
increased, which should be reflected in superior 
mechanical output during matches. However, this 
statement can be challenged, as there was no 
observable progression in workloads within the 
team, nor were there temporal increases in 
mechanical responses during matches (Figure 2). 
Previous research also indicated increases in 
mechanical response during matches when the 
accumulated load exceeded the team average 
(Lazarus et al., 2017). This suggests the need to  
 

adjust players’ training loads based on match 
participation and to ensure sufficient exposure to 
the sprint and HSR loads for players with limited 
match exposure, for example, through the use of 
transition games specifically designed to target 
these variables (Asian-Clemente et al., 2022, 2023, 
2024). Other authors identified a linear relationship 
between a chronic high metabolic load and a high 
metabolic load in matches, suggesting that high 
chronic exposure to high-intensity activity led to 
an increase in high-intensity actions during 
matches (Springham et al., 2020). It has also been 
indicated that elevated chronic workloads enhance 
readiness among professional soccer players and 
reduce injury risk (Bowen et al., 2020). Our study 
shows that the high accumulated load in previous 
weeks may indicate match HSR performance in the 
upcoming matches, given the positive and large 
correlation observed.  

However, the results shifted when we 
performed the individual correlation analysis for 
players who played at least 10 games during the 
season (Table 2). Statistical significance was 
limited, with only players 7 and 11 demonstrating 
a significant correlation between accumulated and 
match mechanical loads. The high heterogeneity in 
mechanical variables across matches, particularly 
when involving the entire squad, contributes to 
significant correlations. These results highlight the 
necessity of individualizing training loads 
throughout the season to improve the stimulus-
response continuum. As indicated by the findings, 
some players demonstrated a greater capacity to 
perform when exposed to chronic higher training 
loads, while others exhibited the opposite 
response. Given that only 12 players consistently 
participated in a higher number of matches, this 
limitation underscores the need for future research 
to explore the accumulated load and match 
responses with larger sample sizes. Nevertheless, 
significant differences were observed between 
matches with higher, lower, and average HSR 
when analyzing players with more frequent game 
participation. Specifically, when players covered 
greater distances in HSR during the match, 
significant differences were noted in the previous 
week's accumulated HSR compared to weeks with 
lower match HSR (Figure 3). However, it should be 
noted that excessive acute loads might negatively 
impact the player performance (Soligard et al., 
2016), potentially leading to adverse effects on  
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their physical development (Douchet et al., 2024).  
Therefore, the average and slightly above-average 
values in the acute accumulated load appear to be 
associated with a higher performance response in 
competition. However, this must be monitored in 
relation to physical performance, considering both 
fitness and fatigue levels (Gabbett, 2016). Indeed, a 
new question arises from this finding. Did they 
present greater HSR during matches due to the 
HSR accumulated in the previous weeks? Or did 
they present higher HSR during matches and 
training sessions because they were fitter? Further 
studies should examine these research questions.  

Understanding variability in training and 
match loads can assist coaches in programming 
players’ stimuli throughout the season (Martín-
García et al., 2018; Varjan et al., 2024) and identify 
changes in performance that are typical, as well as 
those that deviate from the norm (Oliva-Lozano et 
al., 2021). This investigation revealed great 
differences in CV values between training sessions 
and match play for all measured variables (Table 
3). The heightened CV observed during training 
sessions may be attributed to the dynamic nature 
of microcycle load management, which fluctuates 
significantly based on proximity to match days and 
the target of the training tasks (Martín-García et al., 
2018). For instance, a study comparing daily 
variability within the week and the match among 
professional players (Oliva-Lozano et al., 2023) 
demonstrated that each training day exhibited 
distinct variability patterns. Notably, the day 
preceding a match showed the lowest variability, 
significantly lower than that observed on the 
match day itself.  

When comparing the remaining variables 
of this study with previously published results, the 
findings exhibit diversity. While training sessions 
showed better reproducibility for TD, 
accelerations, decelerations and PL, there was 
significant variation in other external load 
components, particularly in HSR and sprinting. CV 
values for these variables vary widely across 
studies, with HSR showing variations ranging 
from approximately 20% to over 60% (Clemente et 
al., 2019b; Dello Iacono et al., 2023; Oliva-Lozano et 
al., 2021). The mechanical load, encompassing 
accelerations and decelerations, exhibited a CV of 
approximately ≈27% in our study, which is higher 
than variability reported in most studies where 
those values typically ranged from about 8% to  
 

 
12% (Aquino et al., 2019; Stevens et al., 2016).  
However, these results are consistent with 
previous research (Younesi et al., 2021) which 
reported that mechanical load variability could 
reach up to 22.5%, depending on the type of the 
task. Similarly, PL also demonstrated higher CV 
values in our study compared to previous findings 
in a study conducted using small sided-games, 
where the CV ranged from 4.9 to 6.0% (Clemente et 
al., 2019b). These discrepancies between our 
findings and previously published literature may 
be attributed to the fact that we examined complete 
micro-cycles, while other studies focused on 
variability within specific training tasks designed 
with particular constraints. Considering that task 
constraints and characteristics appear to influence 
players' physical stimuli (Dello Iacono et al., 2023), 
this could have been a decisive factor in yielding 
different results. This heterogeneity in the players' 
external load could explain the high variability of 
the s-RPE found in our study (23.8%). Although a 
previous review on small sided-games reported 
higher CVs for players' perceived exertion 
responses (CV = 36.2–128.4%), the authors 
acknowledged the limited evidence on this 
variable in the literature, highlighting the need for 
further scientific investigations (Clemente et al., 
2022). 

Regarding the variability observed in 
match data, the findings of this study align with 
previous literature, demonstrating that TD, 
accelerations and decelerations exhibited a low-
moderate CV (Rabbani et al., 2024; Thoseby et al., 
2022; Trewin et al., 2018). Additionally, as the 
velocity of movement increased, the CV also 
tended to rise. The heterogeneity among studies 
analyzing variability in matches complicates inter-
study comparisons, with our data yielding diverse 
results depending on the selected variables. For 
instance, with regard to TD, we found variability 
of ≈10%, which is consistent with findings from 
previous research involving professional players 
(Rabbani et al., 2024). Regarding HSR, all studies 
reported the highest CVs for this variable, with our 
values aligning closely with those found by 
previous authors (Thoseby et al., 2022). The 
variability observed in accelerations and 
decelerations also presents a diverse profile. In our 
study, both variables exhibited a CV of ≈10%, 
whereas previous studies reported variability 
ranges for these measures between 5% and 21%  
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(Rabbani et al., 2024; Thoseby et al., 2022; Trewin et  
al., 2018). Lastly, to the authors' knowledge, only 
one article has analyzed the variability of PL in 
matches (Trewin et al., 2018), which reported 
higher values than those found in the present 
study (14% vs. 9.5%).  

This study has several limitations, 
primarily from its implementation within a semi-
professional soccer team setting. Notable 
constraints include the complex interaction of 
variables and the small sample size. Data selection 
choices, such as excluding certain match 
participations or players who did not meet specific 
criteria, might impact the results. Sole reliance on 
the s-RPE for analyzing the internal load and 
overlooking contextual variables such as the player 
position, the match location, and the opponent’s 
performance level are further limitations. Further 
research should be carried out in the future with 
soccer players of different age and performance 
levels. 

In conclusion, our results demonstrate 
significant correlations between match HSR 
distance and the accumulated training load. 
However, intra-individual correlation analyses 
involving players with more frequent participation 
yielded less consistent results. Nevertheless, when 
these players covered greater HSR distances 
during matches, their HSR values from the 
previous week were significantly higher compared 
to matches where they engaged in low HSR. These  
 

 
results are conditioned by the considerable 
variability in the weekly load and match 
performance throughout the season, being higher 
during the training week/micro-cycle compared to 
the matches. These findings contribute to a deeper 
understanding of the relationship between training 
loads and match performance, providing valuable 
insights into how training can be optimized for 
better outcomes. 

Practical Implications 
This study offers coaches, researchers, and 

soccer professionals valuable practical insights. 
The findings align with previous research, 
demonstrating a positive correlation between 
training loads and match performance, especially 
regarding HSR. Maintaining consistent HSR and 
sprinting loads throughout the season may 
enhance competitive performance. Utilizing load 
indices in relation to match performance is 
recommended, as weekly accumulated loads are 
typically higher and exhibit greater variability than 
match loads. The significant variability in both 
matches and training, coupled with its highly 
individual nature, highlights the need for tailored 
approaches. Overall, the cumulative training load 
of the team has a direct relationship with match 
HSR performance, both acutely and chronically, 
within a complex context influenced by numerous 
factors throughout the season. 
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