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Variations of training workload parameters
between player positions in under-17 elite
European soccer team: a full-season
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The purpose of this study was to analyse variations in rating of perceived exertion (RPE), session-RPE, training duration, training

monotony, training strain, and acute chronic workload ratio (ACWR) between mesocycles and within microcycles during the in-season

ABSTRACT

2017-18, across player positions in young soccer players. Seventeen young soccer players were evaluated over 50 weeks. The field
positions of the players consisted of four central defenders, three wide defenders, four central midfielders, three wide midfielders,
and three strikers. There were significant differences between player positions in mesocycle 6 for central defenders vs strikers (p
=.047; ES = 4.02 [1.51, 7.96]) on duration of training sessions. The ACWR ratio remained similar throughout the season, between

the optimum workload (.8-1.3). In microcycle analysis, match day minus 3 was the day of the week with the highest values for all

variables. The findings of the present study showed no difference between positions, but lower values were found after and before

the match, while higher values were found in the middle of the microcycle.
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INTRODUCTION

Nowadays, workload quantification is a common practice
performed by professional soccer teams (Miguel et al., 2021;
Oliveira et al., 2022; Rico-Gonzilez et al., 2024). All data
derived from workload monitoring provides a better under-
standing of when recovery is needed and helps reduce injury
risk, illness, overreaching, or overtraining, optimising the
training process (Foster, 1998; Foster et al., 2001; Impellizzeri,
Wookeock, et al., 2020).

However, the literature is scarce about training monitor-
ing at the youth level (Nobari, Aquino, et al., 2020; Oliveira,
Brito, et al., 2021; Rico-Gonzilez et al., 2023), which makes
it difficult to have optimal management of the training
load intensity to plan and periodize the training process.

According to a systematic review of training load in youth
soccer (Oliveira, Brito, et al., 2021), a limited number of
studies have focused on short observation windows, limited
competitive phases, or single mesocycles, thereby limiting
understanding of workload dynamics across a complete sea-
son. Moreover, evidence remains scarce regarding how inter-
nal load parameters evolve simultaneously across mesocycles,
microcycles, and playing positions within the same cohort.
By monitoring a full competitive season, the present study
addresses these limitations and contributes longitudinal evi-
dence from an elite European youth context.

In youth soccer, training load monitoring assumes additional
relevance given ongoing biological maturation, psychological
development, and progressive acquisition of technical—tactical
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Training load in under-17 soccer players

competencies. Adolescents exhibit substantial inter-individ-
ual variability in growth, neuromuscular development, and
fatigue tolerance, which may influence both perceptions and
physiological responses to training stimuli (Palucci Vieira
etal.,2019). Consequently, load management strategies vali-
dated in adult players cannot be directly extrapolated to youth
populations, reinforcing the need for age-specific evidence.

Additionally, youth soccer periodisation requires bal-
ancing technical-tactical learning, physical development,
and competitive demands across meso- and microcycles
(Palucci Vieira et al., 2019). Understanding how internal
load parameters fluctuate across these temporal structures
provides insight into how training stimuli are distributed and
adapted throughout the season, informing evidence-based
periodisation strategies in youth players.

One of the most useful and low-cost tools for monitoring
internal workload is the session rating of perceived exertion
(s-RPE) method (Foster et al., 2001; Haddad et al., 2017),
which is expressed in arbitrary units (AU). Recent research
with young soccer players shows that this method should be
used for workload monitoring, especially for coaches with-
out access to global positioning systems (GPS) (Marynowicz
et al., 2020). Besides, this method allows the acquisition of
acute and chronic load parameters throughout variations
in the workload across microcycles throughout the season.

Some indexes have also been widely suggested and cal-
culated through the s-RPE known as training monotony
(TM) (Clemente, Silva, Castillo et al., 2020; Nobari, Aquino,
et al., 2020; Nobari, Oliveira, et al., 2020), training strain
(TS) (Clemente, Silva, Castillo et al., 2020; Nobari, Aquino,
et al., 2020; Nobari, Oliveira, et al., 2020), and acute:chronic
workload ratio (ACWR) (Dalen-Lorentsen et al., 2020;
Impellizzeri, Wookcock, et al., 2020; Myers et al., 2020).
'The original use of the aforementioned indexes provided data
on weekly variations and personalised information to min-
imise the occurrence of injury (Enright et al., 2020; Myers
et al., 2020). Moreover, this information allows researchers
and coaches to better adjust the session’s workload and take
evidence-based decisions.

The previous indexes were validated by Foster (1998).
Specifically, TM is calculated as the average workload divided
by its standard deviation, while T'S is the monotony multiplied
by the workload. TM and T'S are used to quantify changes in
workload across the microcycle, the stress provided by train-
ing sessions, and the match in the athlete (Delecroix et al.,
2019). They provide complementary information on weekly
load distribution and accumulated stress, capturing dimen-
sions of load variability that are not reflected by volume or
intensity alone (Oliveira, Martins et al., 2021).
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In addition, the ACWR (typically acute = current week
and chronic = rolling 4-week average) is considered by the
International Olympic Committee to be the most applicable
measure of load for identifying injury risk in athletes (Soligard
et al., 2016). In general, it is suggested that injury likelihood
is low when the ACWR is within a range of .8-1.3 AU
(protection), and high when it exceeds 1.5 AU (risk) (Gabbett,
2016; Soligard et al., 2016). Nonetheless, some studies did not
support the idea that previous indices can predict injury risk
(Impellizzeri, Tenan, et al., 2020; Impellizzeri, Ward, et al., 2020a,
2020b). This was also supported by a recent systematic review,
which showed no clear information about whether ACWR and
TM variations are a possible predictor associated with injury
risks (Rico-Gonzilez et al., 2023). Accordingly, the present
study does not aim to test the predictive validity of ACWR as
a marker of injury risk, but to describe its seasonal and posi-
tional behaviour within a well-defined youth elite context.
The ACWR was included to characterise the balance between
short- and long-term training exposure throughout the season.

In young soccer players, Nobari, Aquino, et al. (2020)
reported that the highest weekly acute, chronic load, and TS
values were observed in the mid-season, and the lowest in the
start-season. Along the same lines, Nobari, Alves, et al. (2021)
showed that higher variation in TM (57.6%) and T'S (111.1%)
occurred in the mid-season. In contrast to previous studies, the
last mesocycle of the season showed the highest values for TM
and T'S. Even so,and to the best of the authors’knowledge, only
one study analysed player positions through the ACWR, TM,
and TS calculated by RPE in young soccer players (Nobari,
Vahabidelshad, et al., 2021). That study found higher values
of TM, TS and ACWR in the mid-season. Additionally, it
found several intra-week variations across player positions using
s-RPE, whereas minimal variations were observed using the
ACWR, TM, and TS (Nobari, Vahabidelshad, et al., 2021).

Knowledge of such differences between player positions
can provide important information to scientists, coaches, and
staff to better adjust load throughout the season (Clemente,
Silva, Castillo et al., 2020), and this information is also rel-
evant for better acknowledging weekly variation during the
season. Moreover, given the specific functions of players’ posi-
tions and the large number of drills in the game, it is also
expected that meaningful variations in internal load could
occur across playing positions (Clemente, Silva, Castillo
et al., 2020). In professional soccer players, a greater T'S was
observed for wide defenders and wingers with respect to
high-speed running and the number of sprints, compared
with other positions (Clemente, Silva, Castillo et al., 2020).
Another study showed significant results for TM (mesocy-
cle 2) and ACWR (mesocycle 6) between central defenders
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and strikers; for T'S (mesocycle 10) between central defend-
ers and central midfielders (Oliveira, Martins, et al., 2021).
Considering that the previous study of Nobari,
Vahabidelshad, et al. (2021) was conducted with a small
sample size of under-16 (U-16) soccer players, which avoids
the generalisation of results, this study aimed to identify
variations in s-RPE, training duration, training monotony,
training strain, and ACWR during in-season (2017-2018)
between player positions in young soccer players.
Specifically, the aim of this study was to describe and
compare the temporal (mesocycle and microcycle) and posi-
tional variations of perceived internal workload parameters
across a full competitive season in elite U-17 soccer players.
Based on previous evidence (Nobari, Vahabidelshad, et al.,
2021), it was hypothesised that temporal variations across
mesocycles and microcycles would be more pronounced than
positional differences in perceived internal workload param-
eters. Given the observational and descriptive nature of this
study, the hypothesis was intentionally formulated in general
terms to avoid overinterpretation of position-specific effects.

METHODS

Participants

Considering several soccer studies conducted with small sam-
ple sizes (Clemente et al.,2017,2019; Clemente, Silva, Castillo
et al.,2020; Fernandes et al.,2021; Martins et al., 2021; Nobari,
Alves, et al., 2021; Oliveira et al., 2019b), 17 male U-17 soccer
players belonging to a Portuguese elite team participated in this
study (age: 16.18 £ 0.27 years old; height: 1.74 £ 0.09 m; body
mass: 66.50 £ 3.95 kg; body mass index: 21.94 + 2.45 kg/m?;
fat free mass: 56.33 £2.97 kg; and fat mass percentage: 10.17 £
3.66%). All players had 5.7 £ 2.1 years of soccer training experi-
ence. During the study period, the team participated in the U-17
national championship in Portugal in 2017/2018. Furthermore,
to realize the comparisons between playing positions, we divided

in: four central defenders (CD), three wide defenders (WD),

four central midfielders (CM), three wide midfielders (WIM),
and three strikers (ST according to previous studies (Clemente,
Silva, Castillo et al., 2020; Clemente, Silva, Ramirez-Campillo
et al., 2020; Hasan et al., 2021; Oliveira, Martins, et al., 2021).
'The inclusion criteria were regular participation in most
of the training sessions (80% of weekly training sessions)
(Clemente et al., 2017; Clemente, Silva, Castillo et al., 2020;
Oliveira et al., 2019b). The exclusion criteria included: players
with prolonged injury or a lack of participation in training
sessions for at least two consecutive weeks, and goalkeepers
were excluded from the study due to differences in training
activities and workload in training and matches (Clemente,
Silva, Castillo et al., 2020; Nobari, Oliveira, et al., 2020).
'The participants and their parents were informed of the
study design as well as the potential risks and benefits of their
participation. After being informed and agreeing with the
terms of participation, each player and their parent signed
informed and private consent. The study design was approved
by the Ethics Committee of the Instituto Politécnico de
Santarém under number 252020, and ethical standards were
ensured in accordance with the Helsinki Declaration of 1975,

as revised in 2013, for experiments conducted in humans.

Study design

This investigation is best described as an observational
longitudinal study with cross-positional comparisons, fol-
lowing the same cohort of players across an entire compet-
itive season. Players were classified by their primary playing
position throughout the season, as defined by the coaching
staff. Players who occasionally performed secondary roles were
assigned based on their predominant positional role. No out-
field players who met the inclusion criteria were excluded;
thus, the final sample represents the entire eligible squad.

'This study followed a cross-sectional design conducted
over 12 months from June 2017 to July 2018 (four weeks
during the pre-season and 46 weeks during the in-season).
'The number of training sessions and competitive matches
is shown in Table 1. The team competed in the Portuguese

Table 1. Training sessions and number of competitive matches during the 50 weeks.

oo | vz | w2 | e | s [ ws 1w e | ol wio | wrr |z |

Phases Pre-season Early-season Mid-season End-season
Number of weeks 4 4 4 4 4 4 4 4 4 4 4 6
Training sessions (n) 17 16 15 14 14 14 15 15 9 15 12 12
Training duration, total minutes 1690 2420 | 1,334 | 1,213 | 1,208 | 1,209 | 1,261 | 1,203 | 866 | 1,182 | 900 | 1,424
Match duration, total minutes 189 142 190 191 191 158 179 139 87 146 0 237
Number of matches (n) 4% 4 4 4 4 4 4 3 2 3 0 7

*Friendly matches.
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U-17 National Championship (top national division) and
regularly qualified for the final competitive stage.

Workload data were collected over a 50-week period
of competition, during which 53 matches and 168 train-
ing sessions occurred during the 2017-2018 season. Only
training session data were included in the calculation of
s-RPE, TM, TS, and ACWR. Data from competitive
matches, rehabilitation, or additional training sessions of
recuperation were intentionally excluded (Oliveira et al.,
2019b; Oliveira et al., 2020) to ensure methodological con-
sistency with previous training-load monitoring studies that
focused exclusively on training exposure. This study did not
influence or alter the training sessions in any way. A total
of 5,100 individual training observations were collected
during the study. Players participated in four training ses-
sions and one match per week during the season [match
day minus (MD-), MD-4; MD-3; MD-2, MD, and MD
plus 2 (MD+2)]. MD+2 is equivalent to MD-5; however,
we opted to use MD+2 because this training session was
planned according to the previous match. Also, each month
was considered a mesocycle (M). This approach was adapted
from previous studies by Oliveira et al. (2019a; 2019b)
and Oliveira et al. (2020). Given differences in pre-season
microcycles, we designed only a general microcycle sched-
ule and a comparison of each day of the week with MD
during the in-season.

Workload monitoring

For workload monitoring, the internal load during pitch
training sessions was quantified using the 10-point Borg
scale (Foster et al., 2001). Thirty minutes after the end of
each training session, the players rated their subjective inten-
sity using an app. The scores provided by the players were
also multiplied by the time of the training, in minutes, to
obtain a representation of internal load (s-RPE) (Foster
etal., 1995; 2001). Players were familiarised with the RPE
scale during regular training sessions prior to data collec-
tion, following standardised procedures described recently
(Oliveira et al., 2025) to ensure consistent understanding
and reliable reporting. RPE values were recorded using a
customised mobile application routinely used by the team.
Familiarisation with the scale occurred over two weeks
prior to data collection. Through s-RPE, the following vari-
ables were calculated: 7) TM (mean of training load during
the seven days of the week divided by the standard devi-
ation of the training load of the seven days, with no zero
load assigned to days without training) (Clemente, Silva,
Castillo et al., 2020; Nobari, Aquino, et al., 2020; Nobari,
Praga, et al., 2020); i) TS (sum of the training loads for
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all training sessions during a week multiplied by training
monotony) (Clemente, Silva, Castillo et al., 2020; Nobari,
Aquino, et al., 2020; Nobari, Praga, et al., 2020); and i7)
ACWR (dividing the acute workload (1-week rolling workload
data) by the chronic workload (the rolling 4-week average
workload data) (Dalen-Lorentsen et al., 2020; Impellizzeri,
Wookceock, et al., 2020; Myers et al., 2020).

Statistical analysis

Descriptive statistics were used to characterise the sam-
ple. The Shapiro-Wilk and Levene tests were applied to
assess normality and homogeneity of the data, respectively.
Results were presented as mean, standard deviation (SD)
and/or coeflicient of variation (CV%). After this stage, a
mixed-design repeated-measures ANOVA was applied
(followed by Tukey HSD post hoc for pairwise compar-
isons) with playing position as a between-subjects factor
and time (mesocycles or training days) as a within-subjects
factor, to test the variation of mesocycle and microcycle for
all variables (RPE, s-RPE, training duration, TM, TS, and
ACWR) between playing positions (CD; WD; CM; WM;
ST). Assumptions of normality and homogeneity were
generally met. When sphericity was violated, Greenhouse—
Geisser corrections were applied.

Tests were performed in IBM SPSS Statistics for Windows
(Version 22.0; IBM Corp., Armonk, NY, USA) with p < .05.

Hedge’s ¢ effect size with a 95% confidence interval was
also calculated to determine the magnitude of the pairwise
comparisons. The Hopkins’ (Hopkins et al., 2009) thresholds
for effect size statistics were used, as follows: < .2, trivial; >
.2, small; > .6, moderate; > 1.2, large; > 2. very large; and >
4, nearly perfect.

The statistical power of 100% was found for a post hoc
F-test family (o Jevel = .05; effect size = 1.2; five groups
(playing position); ten mesocycles; and a sample of 17 par-
ticipants). Then, the procedure was repeated for the post
hoc F-test family (o level = .05; effect size = 1.2; one group
and five moments (training and match days); and a sam-
ple of 17 participants), which provides an actual power of
100%. All calculations were made through G-Power (Faul
et al., 2007).

RESULTS

The following results describe temporal and positional
variations in perceived internal workload parameters across
mesocycles and within the typical weekly microcycle.

Effect sizes (Hedge’s g) with 95% confidence intervals

are reported alongside p-values for pairwise comparisons.
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Mesocycle analyses

Overall, the highest s-RPE occurred in pre-season
(WM =685.15 £ 6.27 AU) and the lowest s-RPE happened
in mid-season (M9) (WM = 289.48 + 20.14 AU). The results
indicate that s-RPE remains constant throughout the sea-
son, except for the M9 for all positions. The highest duration
of training occurred in early-season (M4) (WM = 95.12 £
38.40 AU). The lowest duration of training happened in the
end-season (M12) (WM = 53.20 + 46.10 AU). There were
significant differences between player positions in M6 for
CDvs ST (p=0.047; ES = 4.02 [1.51, 7.96], nearly perfect
effect) (Figure 1).

Figure 2 shows that TM was constant for all positions
in M1, M2, M4, M5, M7, M9, and M10. The highest TM
occurred in M12 (WD =9.36 £ 5.73 AU), and the lowest TM
happened in the M11 (WM = 2.43 + 2.14 AU). The within
mesocycle coeficient of variation was highest in M10 for
CM’s (87%) and lowest in M6 for CD’s (15%). During the

full-season there was an average within mesocycle coefficient

of variation of 42% for CD’s; 44% for WD; 50% for CM’s
and WM’s; and 44% for ST's.

Figure 3 presents that T'S was constant for all positions
in M1, M2, M4, M9, and M11. The highest TS occurred in
the end-season (M10) (WD = 10,216.320 + 7,414.42 AU).
The lowest TS happened in the mid-season (M9) (CM =
2,447.79 £709.92 AU). M12 shows an increase in WD, CM
and CD compared to WM and ST (Figure 3). The within
mesocycle coeflicient of variation was highest in M11 for
WM’s (96%) and lowest in M1 for WD’s and WIM’s (8%).
During the full-season there was an average within mesocy-
cle coefficient of variation of 33% for CD’s and WD’s; 38%
for CM’s and WM’s; and 32% for ST's.

Figure 4 shows that ACWR remains constant through-
out the full-season, between the optimum range (.8-1.3 AU),
except in M10 where WD’s showed an increase of more than
1.3 AU. The highest ACWR occurred in the end-season
(M10) (WD = 1.42 £ 0.55 AU). The lowest ACWR hap-
pened in the end-season (M11) (WM = 0.61 £ 0.53 AU).
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'The within mesocycle coeflicient of variation was highest
in M12 for WM’s (87%) and lowest in M1 for WD’s (2%).
During the full-season there was an average within mesocy-
cle coefficient of variation of 21% for CD’s and WD’s; 27%
for CM’s; 31% for WM’s; and 16% for ST’s.

Microcycle analysis

Figure 5 displayed the general microcycle plan and com-
parisons between every weekday with MD in RPE, training
duration, and s-RPE during in-season by playing position.
No additional significant differences between playing posi-
tions were observed beyond those reported.

MD+2 presented significant differences with MD-4 (p < .01;
ES =-4.02 [-5.32,-2.90], nearly perfect effect), MD-3 (p < .01;
ES=-4.68[-6.13,-3.43],nearly perfect effect) and MD (p < .01;
ES§=-5.01[-6.54,-3.70], nearly perfect effect). MD-4 presented
significant differences with MD-3 (p<0.01; ES = -1.59 [-2.41,
-0.84], large effect), MD-2 (p = .001; ES = 3.81 [2.73, 5.06],
very large effect) and MD (p = .001; ES = -2.53 [-3.50, -1.66],
very large effect). MD-3 presented significant differences with
MD-2 (p = .001; ES = 4.56 [3.34,5.98], very large effect) and
MD (p = .014; ES = -1.39 [-2.18, -0.67], large effect). Finally,
MD-2 presented significant differences with MD (p < .01; ES
= -4.83 [-6.32,-3.56], nearly perfect effect).

MD+2 presented significant differences with MD-4
(p < .01; ES = -4.07 [-5.38, -2.94], nearly perfect effect),
MD-3 (p < .01; ES = -4.36 [-5.74, -3.18], nearly perfect
effect), MD-2 (p = .001; ES = -1.85 [-2.69, -1.06], large
effect) and MD (p < .01; ES = 3.43 [2.42, 4.60], very large
effect). MD-4 presented significant differences with MD-2
(p < .01; ES = 7.81 [5.92, 10.05], nearly perfect effect) and
MD (p < .01; ES = 7.26 [5.49, 9.36], nearly perfect effect).
MD-3 presented significant differences with MD-2 (p <
.01; ES =10.51 [8.05,13.40], nearly perfect effect) and MD
(p < .01; ES=7.49[5.68,9.65], nearly perfect effect). Finally,
MD-2 presented significant differences with MD (p < .01;
ES =5.62[4.19,7.31], nearly perfect effect).

MD+2 presented significant differences with MD-4 (p <
.01; ES = -4.35 [-5.72, -3.17], nearly perfect effect), MD-3
(p<.01; ES = -4.94 [-6.45,-3.64], nearly perfect effect) and
MD-2 (p =.042; ES = -1.04 [-1.78,-0.34], moderate effect).
MD-4 presented significant differences with MD-3 (p < .01;
ES =-1.70 [-2.54,-0.94], large effect), MD-2 (p < .01; ES
= 5.14 [3.80, 6.71], nearly perfect effect) and MD (p < .01,
ES =3.48[2.45,4.65], nearly perfect effect). Finally, MD-3
presented significant differences with MD-2 (p < .01; ES =
5.80[4.33,7.52], nearly perfect effect) and MD (p < .01; ES
=4.09 [2.96, 5.41], nearly perfect effect).
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Figure 5. Workload during in-season for (A) RPE, (B) training duration, and (C) s-RPE in respect to days before a competitive

match between player positions.

DISCUSSION

The purposes of the study were to identify variations in
s-RPE, training duration, training monotony (TM), train-
ing strain ('T'S), and acute chronic workload ratio (ACWR)
across player positions during the full season. The main results
were: 1) the highest values were verified in the pre-season for
s-RPE, early-season for training duration (WM in M4),
and end-season for TM (WD in M12), TS and ACWR
(WD in M12); ii) the lowest load values were found in the
mid-season for s-RPE (WM in M9), end-season for train-
ing duration (WM in M12), and end-season for T'S (CM
in M9), TM (WM in M11), and ACWR (WM in M11);
iii) significant differences were observed in training duration
between playing position in the M6 (CD and ST); and iv)
the MD-3 have the highest values for all workload variables
verified in the week, and MD+2 has the lowest load values
in the week. In fact, in the present study, the major differ-
ences occurred between training days of the typical micro-

cycle, and very few significant differences occurred between
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player positions on mesocycles, which is in line with a recent
study (Nobari, Vahabidelshad, et al.,2021). Moreover, a recent
systematic review concluded that playing position seems to
have a minimal effect on the weekly training intensity of
young players. However, the inclusion of only eight stud-
ies in that review (Oliveira, Brito, et al., 2021) likely reflects
strict eligibility criteria and the scarcity of longitudinal youth
research, which limits the strength but not the relevance of
the conclusions. This result reinforces the need to quantify
and monitor training load in young soccer players, even with
inexpensive methods, as they are easily implemented in clubs
and have been shown to be reliable and valid (Foster et al.,
2001; Impellizzeri, Wookcock, et al., 2020).

The results indicate a large decrease for all variables in M9.
It is important to highlight that this team achieved the main
goal of the season in M9, which was to be included in the last
stage of the season. Of the 48 teams, only 6 were included
in this stage. Given this scenario, the coach assigned a week

off to the whole team (week 34) to reward the achievement,
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to promote a complete recovery, and to motivate the team
for the rest of the season.

This is one of the first studies to report the total volume
of training sessions in young soccer players during a full
season. In total, the players trained 15,910 minutes during
12 mesocycles. The information in the literature regarding
the training duration in U-17 soccer players is still not clear
(Verstappen et al., 2021), and no study reported these val-
ues (Dalen & Loris, 2019; Marynowicz et al., 2020; Nobari,
Aquino, et al.,2020; Raya-Gonzilez et al.,2019). In this regard,
the present study provides relevant information on training
duration, which ranged from 85 to 99 minutes during the
first two weeks. In addition, the training duration between
M2 and M4 was around 90 minutes. From M10 until M12,
training duration decreased for all players (69-80 minutes)
because the level of the opponents was higher, and the coach
decreased training volume, probably to provide higher recov-
ery to the team. Those values seem to be in line with data
from under-16 to under-18, which revealed a range inter-
val between 70-117 minutes (Oliveira, Brito, et al., 2021).

Numerous studies have shown that the RPE scale is one
of the most practical and accessible methods for monitoring
internal load for intensity and load training sessions (Nobari,
Aquino, et al., 2020; Nobari, Oliveira, et al., 2020; Raya-
Gonzilez et al., 2019). This study reports the highest RPE
value of 6.80 £ .93 AU during the full season across all posi-
tions, which is not in line with the study by Marynowicz et al.
(2020), which reported an average value of 4.6 + 1.90 AU.
Even so, one study conducted with under-16 and under-18
players showed ranges of 6.3—6.6 AU, respectively (Wrigley
et al., 2012). Discrepancies may stem from differences in
competitive calendars, training philosophies, and data-col-
lection protocols.

Moreover, the s-RPE values during the pre-season (M1)
varied between 686.15 AU and 606.97 AU for WM, while
during the in-season, they ranged from 289.48 AU for WD
(M9) to 612.20 AU for WM (M6). These values are in line
with the only study of the authors’ knowledge that quantified
afull season (141 vs 168 training sessions in the present study)
and reported average values of 485.86 AU during pre-season
and 571.66 AU during in-season (Raya-Gonzilez et al.,2019).

Our study is consistent with previous studies that have
not reported differences in training workload parameters
during full-season mesocycles for young soccer players
(Nobari, Aquino, et al., 2020; Nobari, Vahabidelshad, et al.,
2021).'The present study showed high absolute values of T'S
(2,447.79-10,216.320 AU) compared to Iran’s elite U-16
soccer players (1,196-1,735 AU) (Nobari, Aquino, et al.,
2020) or another study from Iran’s elite U-16 soccer players
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(1,309-1,505 AU) (Nobari, Vahabidelshad, et al., 2021) (all
studies approximately included 4-5 training sessions and
one match per week during the in-season). This difference
in absolute value for TS may be related to different compe-
tition demands between continents (Asia vs. Europe) and
with the preparation level of the athletes, although the ath-
letes analysed in this study presented 16.2 years and 66.5 kg,
while the athletes analysed by Nobari, Aquino, et al. (2020)
presented 15 years and 64.2 kg, and Nobari, Vahabidelshad,
et al. (2021) presented 15 years old and 61.4 kg. Thus, all
three studies could be used as references for intensity con-
trol in their specific context (Europe vs. Asia, methodolog-
ical differences), respectively.

'This study provided similar results on TM and ACWR
in relation to other studies (Nobari, Aquino, et al., 2020;
Nobari, Vahabidelshad, et al., 2021). However, the present
study covers a full season (50 weeks), whereas both Iranian
studies cover only 20 weeks. The fact that the TM and ACWR
values observed in the present study remain similar to those
reported in investigations with shorter, advantageous fol-
low-up periods suggests a relative temporal stability of these
indicators over a complete period. This stability may reflect
structural patterns of training organisation, associated with
consistent periodisation models, and reinforce the practical
applicability of TM and ACWR as tools for longitudinal
monitoring of training load, rather than as indicators sensi-
tive to isolated weekly variations.

Some studies reported that MD-3 presented the highest
s-RPE values for senior professional soccer players (Malone
et al., 2015; Oliveira et al., 2019b) and U19 soccer players
(Querido & Clemente, 2020). One study in under-17 soccer
player also showed the same results (WD = ~385; CD = ~390;
CM = ~400; WM = ~400; ST = ~395 AU). In this sense, our
results showed the highest s-RPE in MD-3 (WD = 741.53
AU vs WM = 690.43 AU) and MD-4 (CD = 695.40 AU vs
WM = 655.37 AU) and higher values were found when com-
pared with the previous study (Nobari, Vahabidelshad, et al.,
2021). Higher-intensity training these days can be effective in
eliciting physiological adaptations in soccer-specific endur-
ance (Stelen et al., 2005). After MDD, reducing the s-RPE in
the MD+2 (recovery session), which can lead to ensure the
optimal recovery of athletes, which in the present study also
shows a reduction in training load applied by strength and
conditioning coaches, which seems to be convergent with
a tapering strategy based on a gradual reduction until the
last day before the match (Brito et al., 2016). We speculate
that a decrease in high-speed running and sprint distances
when the match came close could be associated with such
results (Hannon et al., 2021). However, this tendency was
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not always confirmed in young soccer players (e.g., sprint
distance) (Teixeira et al., 2021). Some studies (Brito et al.,
2016; Teixeira et al., 2021) also stated that some coaches use
sprints and accelerations for pre-match neuromuscular acti-
vation, which could justify the present results.

Although there were no differences among playing posi-
tions, these results provide new insights for strength and
conditioning coaches and exercise physiologists on manag-
ing optimal workloads over a season at the elite youth level,
particularly for U-17 players.

In addition, our results showed the highest training dura-
tion in MD-3 (97-96 minutes) and MD-4 (96-95 minutes)
revealed to be the days with higher training duration, which
are in line with some studies that analyzed senior professional
soccer players (Oliveira et al., 2019a; 2019b; Oliveira et al.,
2020), U-19 soccer players (Delecroix et al., 2019; Querido
& Clemente, 2020) and U-18 (Oliveira, Brito, et al., 2021)
and U-16 (Oliveira, Brito, et al., 2021). The rationale for a
similar training duration to that of older soccer players is
that young players need to be physically prepared for the
demands of senior soccer, and it is speculated that they will
improve faster with a longer training duration.

Despite the new insights this study provides, some lim-
itations should be addressed. The small number of players
and teams in the present study is also a constant in soccer
studies, as previously reported by Clemente, Silva, Castillo
et al. (2020). Also, only RPE was used to quantify training
load, which may have constrained the accurate quantifi-
cation of physiological responses to training and matches.
Another limitation of this study is the lack of external load
information using GPS data, which could be improved to
support the qualified findings of this study. Finally, this study
failed to include additional physical tests, body composition
assessment, and control of nutritional habits, which would
contribute to better monitoring of the players over the sea-
son and are recommended for future studies. An additional
limitation of the present study is the absence of biological
maturation indicators. Although maturation status is known
to influence training load responses in youth athletes, such
data were not systematically collected at the time of the study
and should be addressed in future research.

Practical applications
This study highlights the need for coaches and their tech-
nical staff to quantify training load in young teams. This way,
it is possible to prevent overtraining and, ultimately, to avoid
injuries. This study also shows that load indicators can be
quantified using low-cost, easy-to-apply tools (e.g., the RPE
scale and the s-RPE method).
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Finally, this article provides a supplement (Excel file)
that will allow coaches and technical staff to quickly and
easily calculate the parameters under study (i.e., monotony,

strain, and ACWR).

CONCLUSIONS

In the specific context investigated, the present findings
suggest that position-specific load differentiation may not be a
primary consideration in U-17 training periodisation, although
other individualisation criteria, such as maturation status,
training history, or injury risk, warrant further investigation.

Perceived internal workload parameters showed limited
variation between playing positions but demonstrated clear
temporal patterns across mesocycles and within the weekly
microcycle structure. Therefore, our initial hypothesis regard-
ing differences in training workload variables by player posi-
tion cannot be fully confirmed. Thus, our study shows that
planning mesocycles and microcycles based on players’ posi-
tions is not effective, and there may be other, more eflicient
criteria that this study did not address. Ultimately, the typ-
ical microcycle distribution scheme for every weekday with
MD in this study provides a deeper understanding of the
variation in daily loads among young soccer players across
different playing positions.
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