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ABSTRACT

The Brazilian soccer season is structured throughout the year and is characterized by well-defined periods,
such as the preseason and in-season periods. This study analyzes the dynamics of internal training load in
professional soccer players during preseason. Twenty-three male professional soccer athletes participated
and were monitored over 4 weeks of training. During this period, perceived recovery status (PRS) was
assessed using the perceived recovery status scale, while internal training load was determined using the
session rating of perceived exertion (session-RPE) method. During preseason, PRS ranged between 4 and
7 arbitrary units (AU), while intensity across weeks remained at moderate levels (4-6 AU). Mean PRS,
session-RPE, and training volume differed across weeks (p < .05), with lower values in weeks 3 and 4.
Internal training load decreased in week 4 compared to previous weeks (p < .05), while monotony and strain
were highest in week 3 and differed from other training weeks (p < .05). Professional soccer players are
exposed to moderate training intensities and recovery perception during preseason, with sessions mostly
lasting less than 90 minutes. Regarding internal training load dynamics, monotony, and strain, athletes
reported an increase over the first three weeks, followed by a reduction in the final week.
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INTRODUCTION

Modern soccer exhibits more variable and complex characteristics and greater demand than individual
sports. Factors such as player position, team playing style, and opposing level may generate distinct
physiological demands (Williams, Ford, and Drust, 2023). Consequently, contemporary players must not only
execute high-intensity actions but also repeat them throughout training sessions and competitive matches
while maintaining low fatigue levels (Williams, Ford, and Drust, 2023).

The soccer season runs from January to December and features well-defined periods: a preseason lasting
approximately 15-30 days, followed by an eight-month competitive phase (Gomes and Souza, 2008). During
the regular season, matches typically occur weekly, though congested calendars, with multiple simultaneous
competitions, may require up to three matches per week (Carling et al., 2018; Gomes and Souza, 2008;
Grammenou and Nulty, 2025; Turner, 2011). Preseason, which generally excludes official matches, aims to
maximize sport-specific physical capacities for upcoming competitions (Figueiredo et al., 2020; Grammenou
and Nulty, 2025). Moreira et al. (2015) demonstrated that conditioning-focused training (e.g., varied drills)
reaches higher intensities during preseason, though official in-season matches still exceed the intensity of
preseason friendlies. Given its role in fitness acquisition (Coppalle et al., 2019; Eliakim et al., 2018; Figueiredo
et al., 2020), preseason not only enhances players’ physical conditioning but also reduces injury risk, as
documented by Eliakim et al. (2018).

A fundamental challenge in soccer lies in structuring training loads to maintain athletic performance
throughout a competitive season comprising 70-80 matches (Gomes and Souza, 2008; Williams, Ford, and
Drust, 2023). Typically, preseason training features high workloads with low variability, leading to increased
psychophysiological stress in athletes (Haddad et al., 2017). Consequently, athletes require continuous
monitoring and periodized training loads tailored to each phase of the sporting calendar (preseason or
competitive period). Valid monitoring tools, particularly self-report scales (e.g., pain perception, exertion
ratings), enable athletes to report their status and provide data correlated with objective biomarkers (Haddad
etal., 2017; Saw, Main, and Gastin, 2016).

The session rating of perceived exertion (session-RPE) method represents a viable monitoring alternative
due to its low cost, ease of application, and reproducibility (Haddad et al., 2017; Nakamura, Moreira, and
Aoki, 2010). This subjective measure proves particularly valuable for tracking training loads in soccer players
during preseason (Haddad et al., 2017), a critical period for enhancing and adapting athletes' physical
capacities (Coppalle et al., 2019; Figueiredo, Matta, and Figueiredo, 2020). Effective monitoring and control
of training loads directly influence the attainment of desired physiological adaptations (Gabbett et al., 2017;
Impellizzeri, Marcora, and Coutts, 2019). Furthermore, session-RPE data assists strength coaches,
physiologists, and technical staff in precisely planning preseason training loads to optimize performance for
subsequent competitive demands. Despite the importance of preseason, more studies are needed to
longitudinally examine the dynamics of internal load in Brazilian professional soccer players. Therefore, this
study aimed to analyse internal training load dynamics during preseason in professional soccer players.

METHOD

This study represents a quantitative longitudinal investigation conducted during the 2020 preseason. All
research information was detailed in the informed consent forms, which were voluntarily and spontaneously
signed by all participants. The study complies with Resolution 466/12 of the National Health Council and the
Helsinki Declaration for research involving human subjects, having received approval from the Ethics
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Committee (No. 3,836,031). During the 4-week training period, participants were monitored across 33 training
sessions (Figure 1). Of these sessions, 21.2% (n = 7) focused on physical conditioning (resistance training),
39.4% (n = 13) combined physical and technical components (field conditioning exercises with technical
execution), 30.3% (n = 10) integrated physical and tactical elements (conditioning exercises with tactical
movements), while 9.1% (n = 3) involved physical conditioning with collective match play. Throughout this
period, researchers collected data on session duration, perceived recovery status, and session rating of
perceived exertion (session-RPE) and conducted physical performance assessments before and after the
training period. This study was conducted at a Brazilian football club that competes in the C series of the
national championship. During the period, the average temperature was around 27.4°C (max 31.2°C and
min 24.5°C), and the average humidity was 78.4%.

5 days 6 days 7 days 5 days
© 8 sessions @ 10 sessions @ 10 sessions @ 5 sessions
RPE RPE RPE RPH
iy iy ey
—" Perceived —#" Perceived E-" Perceived :f Perceived
=t I Recovery Status =1 | Recovery Status = I Recovery Status = I Recovery Status

Session
time

Week-1

Session
time

Week-2

Session
time

Week-3

Session
time

Week-4

Figure 1. Distribution of training sessions over the weeks.

Participants

The initial squad consisted of 32 professionals’ soccer players regularly completing 7-10 weekly training
sessions, all members of the club's first team. These athletes participated in at least two state championships
and one national competition, classifying them as tier 3 according to training volume and sport performance
metrics (McKay et al., 2022). The study included 23 players (78.5 + 1.7 kg; 1.7 £ 0.1 m; 26.1 + 5.4 years;
9.4 £ 1.2% body fat) who met the inclusion criteria of minimum 70% training session attendance and
consistent compliance with the physiological monitoring protocols administered by the club's physiology staff.

Instruments and procedures

The Perceived Recovery Status (PRS) was measured each morning using the perceived recovery status
scale, translated and validated for Portuguese by Costa et al. (2023). The scale ranges from "0 - extremely
low recovery/extremely tired" to "10 - fully recovered/high energy." PRS values <3 expect declined
performance, values between 4 and 7 expect similar performance, and values >7 expect improved
performance (Costa et al., 2023; Laurent et al., 2011).

Training volume (session duration) during preseason was determined by timing each session, with weekly
averages calculated. Considering official match volumes, training sessions >90 minutes were classified as
high volume and <90 minutes as low volume.

Session intensities were individually measured using the session-RPE scale (Foster et al., 2001). The Borg
CR-10 scale adapted by Foster et al. (2001) ranges from "0 - no effort" to "10 - maximal effort" and was
administered approximately 30 minutes post-session. Cut-off points followed by Moreira et al. (2015): values
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<4 "Light" 5-7 "Moderate," and >7 "Intense." Internal training load was calculated using Foster et al.'s (2001)
method, multiplying individual athletes' session-RPE scores by total session duration. Additional internal load
variables included monotony (weekly training load divided by its standard deviation; Foster, 1998) and strain
(weekly internal load multiplied by monotony value; Foster, 1998).

Statistical analysis

Data normality was verified using the Shapiro-Wilk test. Descriptive statistics (percentages, means, and
standard deviations) were used to present variables in graphs, while mean differences (MD) with 95%
confidence intervals (95% CI) were calculated for comparisons. Repeated-measures ANOVA with Tukey's
post-hoc test was employed to analyse differences across weeks for PRS (recovery perception), session-
RPE, weekly training volume, internal training load, monotony, and strain. A p-value <. 05 was adopted for
all analyses.

RESULTS

Figure 2 presents the percentage classification of recovery, volume, and intensity throughout the training
weeks. In Figure 1A, the mean PRS (recovery status) during Week-1 showed 86% of values between 4 and
6 AU (expect similar performance) and 14% below 4 AU (expect declined performance). Week-2
demonstrated 100% of values within the 4 and 6 AU range (expect similar performance). During Week-3,
90% of PRS values fell within 4 and 6 AU (expect similar performance), while 10% showed mean values
below 4 AU (expect declined performance). In the final week, 59% remained in the 4 and 6 AU range (expect
similar performance), with 41% below 4 AU (expect declined performance).

Athletes accumulated 399.08 minutes of physical conditioning training, 725.26 minutes of physical-technical
sessions, 617.12 minutes of physical-tactical drills, and 186. 43 minutes of physical/collective match play.
Regarding mean weekly training volume (Figure 2B), Week-1 showed 61% of sessions exceeding 90
minutes. Week-2 averaged 95% high-volume sessions (>90 min), while Weeks-3 and 4 predominantly
featured sessions under 90 minutes (95% and 100% respectively).

Intensity zones analysis revealed moderate intensity predominance across weeks (Week-1: 95%, Week-2:
100%, Week-3: 95%, Week-4: 83%), with increasing proportions of light intensity during Weeks-3 and 4.
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Figure 2. Percentage classification of recovery, volume, and intensity over the training weeks, A: Perceived
Recovery status, B: Weekly volume, C: Session rating of perceived exertion.
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Figure 3 presents the weekly variation in mean PRS, training volume, and intensity. For PRS (Figure 3A),
significant differences were observed between weeks (F (2.4, 51.1) = 7.90, p < .001, n? = 0.27), with the
lowest values in Week-4. Post-hoc analysis revealed significant differences between Week-2 vs. Week-3
(MD: 0.37,95% CI: 0.03 t0 0.71; p = .02) and between Week-2 vs. Week-4 (MD: 0.77, 95% CI: 0.37 to 1.16;
p <.001).

Session-RPE (Figure 3B) also showed significant differences between weeks (F (2.3, 49.3) = 6.61, p = .001,
n? = 0.23), with post-hoc tests identifying significant between Week-1 vs. Week-4 (MD: 0.52, 95% CI. 0.04 to
1.0; p = .03), Week-2 vs. Week-3 (MD: 0.62, 95% Cl: 0.21 t0 1.03; p = . 001), and Week-2 vs. Week-4 (MD:
0.64,95% ClI: 0.23 to 1.05; p = .001, n?> = 0.89).

Training volume significantly differed across weeks (F (2.3, 49.1) = 184. 8, p < .001), with post-hoc
comparisons showing Week-1 vs. Week-2 (MD: -10.32, 95% Cl: -15.28 to -5. 6; p < .001), Week-1 vs. Week-
3 (MD: 7.48, 95% CI: 1.72 to 13.25; p = .008), Week-1 vs. Week-4 (MD: 33.49, 95% Cl: 26.92 to 40.05; p <
.001), Week-2 vs. Week-3 (MD: 17.81, 95% CI: 13.90 to 21.72; p < .001), Week-2 vs. Week-4 (MD: 43.81,
95% CI: 37.58 t0 50.03; p < .001), and Week-3 vs. Week-4 (MD: 26.00, 95% CI: 21.35 to 30.64; p < .001).
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Figure 3. Weekly average PSR, volume and intensity over the training weeks. A: Perceived recovery status;
B: Session rating of perceived exertion; C: Weekly volume.

Figure 4 presents the weekly means of internal training load, monotony, and strain across training weeks.
The internal training load varied significantly between weeks (F (2.6, 55.3) = 70.93, p <.001, 2= 0.77), with
the highest mean in Week-2. Post-hoc analysis revealed differences between Week-1 vs. Week-3 (MD:
98.04, 95% CI: 40. 15 to 155.9, p = .0006), Week-1 vs. Week-4 (MD: 235.8, 95% Cl: 175.1 to 296.5, p <
.001), Week-2 vs. Week-3 (MD: 123.2, 95% CI: 76.89 to 169.5, p < .001), Week-2 vs. Week-4 (MD: 261.0,
95% Cl: 202.2 t0 319.7, p < .001), and Week-3 vs. Week-4 (MD: 137.8, 95% Cl: 94.4 to 181.1, p <.001).

Monotony (Figure 4B) also varied between weeks (F (1.4, 30.4) = 71.79, p < .001, n? = 0.77), peaking in
Week-3. Significant differences were found between Week-1 vs. Week-2 (MD: -0.55, 95% Cl: -0.74 to -0.35,
p <.001), Week-1 vs. Week-3 (MD: -1. 55, 95% CI: -1.99 to -1. 11, p < 0 001), Week-2 vs. Week-3 (MD: -
1.02, 95% CI: -1.37 t0 -0.62, p < .001), Week-2 vs. Week-4 (MD: 0.62, 95% CI: 0.41 to 0.84, p <.001), and
Week-3 vs. Week-4 (MD: 1.63, 95% CI: 1.11 to 2.14, p <.001).

For strain (Figure 4C), significant weekly variations were observed (F (1.4, 30.7) = 81.05, p <.001,n2=0.79),
with the highest value in Week-3. Post-hoc tests showed differences between Week-1 vs. Week-2 (MD: -
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2695, 95% Cl: -3583 to -1808, p < .001), Week-1 vs. Week-3 (MD: -5524, 95% Cl: -7237 to -3811, p < .001),
Week-1 vs. Week-4 (MD: 1206, 95% CI: 480.7 to 1931, p <.001), Week-2 vs. Week-3 (MD: -2828, 95% Cl:
-4229 to -1427, p < .001), Week-2 vs. Week-4 (MD: 3901, 95% ClI: 3144 to 4658, p < .001), and Week-3 vs.
Week-4 (MD: 6729, 95% CI: 4847 to 8612, p < .001).
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Figure 4. Values of the weekly average of internal training load, Monotony and Strain throughout the training
weeks. A: Internal load; B: Monotony; C: Strain.

DISCUSSION

The present study aimed to analyse the dynamics of internal training load during the preseason in
professional soccer athletes. Among the main findings, it was observed that the perception of recovery tends
to worsen after weeks of higher volumes with moderate intensities. A reduction in internal training load was
noted from week-1 to week-4, with a progressive increase until week-3, followed by a decrease in monotony
and strain in week-4. The declining dynamics of internal training load have been previously reported in earlier
studies (Borges etal., 2019; Fields et al., 2021; Rodrigues et al., 2021) and confirm that during the preseason,
higher training loads are experienced compared to the competitive season (Jeong et al., 2011). Furthermore,
it highlights that well-structured training involves manipulation of training load, aiming to design a program
with distinct phases targeting specific objectives to ensure athletes remain fit throughout the competitive
calendar (Gomes and Souza, 2008; Grammenou and Nulty, 2025; Williams, Ford, and Drust, 2023).

Our findings revealed a higher predominance (>60%) of moderate-intensity zones. This finding indicates that
athletes trained predominantly at intensities between the first and second ventilatory thresholds, suggesting
a predominance of anaerobic metabolism during the preseason (Algray et al., 2011; Borges et al., 2019).
Our results align closely with those of Algray et al. (2011), who, albeit in a more laboratory-based setting,
found that during the preseason, 35% of training sessions were performed at an intensity <4, 38% at an
intensity between 4. 5 and 6. 5, and 27% at an intensity 7. On the other hand, Borges et al. (2019),
investigating young athletes (under-20), observed a predominance of light intensities, a response likely
influenced by the structure of their training routines, which included structured recovery periods.

The dynamics of internal training loads during different microcycles are manipulated to avoid excessive
internal training load (Figueiredo and Matta, 2020; Grammenou and Nulty, 2025; Turner, 2011). Typically,
three microcycles of higher overload are suggested for every one of lower overload (Turner, 2011). This
pattern was observed in our results for both training volume and internal training load. The training load
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behaviour seen in our findings addresses the specific demands of team sports, especially soccer, as this
modality involves a high annual volume of training and matches, making it difficult to increase volumes and
intensities during the training process (Gomes and Souza, 2008; Moreira, 2010). There is a pursuit of the
‘optimal point' in training load to prevent the accumulation of high and constant loads, thereby reducing the
risk of injury or performance decline (Foster, 1998; Gabbett, 2020; Halson, 2014; Impellizzeri, Marcora, and
Coutts, 2019).

Perceived recovery is a measure for observing an athlete's subjective well-being, which in turn reflects their
readiness to perform. This measure serves as a guide for determining future training loads (Gabbett, 2020;
Halson, 2014; Williams, Ford, and Drust, 2023). In our findings, we observed that athletes' perceived recovery
levels remained within a performance maintenance zone but declined to a performance reduction zone by
the end of preseason. Considering this response and building upon the framework suggested by Gabbett et
al. (2017), through the combination of subjective well-being with other field-based measures, we can assess
whether athletes are prepared to train/compete, whether greater physical or mental demands can be placed
on them, or whether to recommend additional recovery before exposing them to another training stimulus.
Furthermore, this highlights the utility of simple measurements as part of a comprehensive athlete monitoring
program, as, according to Selmi et al. (2022), negative subjective well-being and poor recovery states have
an unfavourable impact on player performance.

The session-RPE method has proven to be a viable option for quantifying training load due to its practicality,
efficiency, and reliability when applied correctly (Haddad et al., 2017; Impellizzeri, Marcora, and Coutts,
2019). Our findings showed that during preseason, the first three weeks had an internal training load ranging
from 400 to 600 AU (arbitrary units), similar to results reported by Borges et al. (2019) in U20 athletes and
comparable to those found by Pereira et al. (2022) in professional athletes. In the latter study, internal training
load measures were associated with reductions in neuromuscular performance, highlighting the importance
of using these metrics to guide training intensities. Additionally, session-RPE provides information about the
weekly dynamics of training loads, referred to as monotony and accumulated stress (strain) (Foster, 1998).
In this study, week-3 showed a substantial increase in both monotony and strain, indicating an inappropriate
balance between stimulus and recovery (Borges et al., 2019; Foster, 1998). This scenario suggests an
elevated injury risk (Foster, 1998; Gabbett, 2020). Consequently, these exposure conditions were
subsequently adjusted (week-4) to mitigate the risk of injury among athletes and ensure their readiness for
the official competition period (Figueiredo and Matta, 2020).

In view of the results presented here, itis possible to verify the consistency of this study with what has already
been shown in the literature, adding insights into the predominance of specific intensity zones and recovery
patterns. However, some limitations can be considered, primarily the absence of external training load
monitoring, and additionally the non-use of tests to measure physical performance to measure changes in
performance between periods. Nevertheless, the present investigation provides practical information with
significant ecological validity that can be used in audiences with similar characteristics. In addition, all the
instruments used here are validated and provide reliable information that can help physical trainers,
physiologists, and other members of the technical committee to better periodize and structure the preseason,
which is important for the success of the rest of the season. However, further longitudinal research with
control of more variables is needed to gain a deeper understanding of the training loads imposed on athletes
during the preseason as well as the entire competitive period.
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CONCLUSION

In conclusion, preseason training in professional soccer is characterized by moderate intensities and
recovery perceptions, with internal load dynamics peaking in week-3 and declining in week-4. These findings
highlight the importance of structured load management to optimize performance and minimize injury risk.
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