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ABSTRACT
Purpose. The aim of the present study was to analyse the within-week variations according to the internal (rate of perceived 
exertion [RPE], and session-RPE) and external (jump height average, minimum jump, maximal jump, range of jump, number 
of jumps and density) intensity.
Methods. Twelve male elite/international volleyball athletes from the Portuguese 1st division (age: 21.7 ± 4.19 years of age; 
experience: 6.2 ± 3.8 years; body mass: 85.7 ± 8.69 kg; height: 192.4 ± 6.25 cm; body mass index: 23.1 ± 1.40 kg/m2) 
participated in this study. The players were monitored over 26 microcycles, 101 training sessions, and 20 matches. To assess 
the workload, the CR10 Borg scale and an inertial measurement unit (IMU) were used.
Results. According to the internal workload, RPE revealed significant differences between MD-4 and MD-2, MD-4 and 
MD1, MD-3 and MD-1, and MD-2 and MD-1 (p < 0.05). In the same line, session RPE showed significant differences between 
MD-4 and MD-2, MD-4 and MD-1, MD-3 and MD-2, MD-3 and MD-1, and MD-2 and MD-1 (p < 0.05). On the other hand, 
the external load demands revealed statistical differences regarding the number of jumps (MD-4 and MD-2, MD-4 and MD-1, 
MD-3 and MD-1, and MD-2 and MD-1) and the density of the training sessions (MD-4 and MD-1, and MD-2 and MD-1).
Conclusions. The primary findings of this study suggest that higher-intensity training sessions tend to occur during the 
middle of the week, with a tapering effect observed as the competition date approaches.
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Introduction

Volleyball is one of the most popular team sports 
characterised by intermittent effort, since short and high 
intensity actions alternate with brief rest periods [1, 2]. 
As a sport, volleyball stands out for being non-invasive, 
which leads to it including several and fast jumps [3, 4] 
to overcome the constraint of the net’s height. To manage 
these demands, the integration of a training monitor-
ing process seems to play an important role, provid-

ing relevant data, which can be used to guide coaches’ 
decision-making process and drive further coaching 
[5–8]. In fact, such feedback regarding the impact of 
the training and competition on players would help 
coaches to adjust the training to maintain or improve 
the performance and to reduce the likelihood of inju-
ries [9–11]. 

Training could be measured through external and 
internal demands. The first includes the external stim-
ulus applied to a player, which is independent of their 
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internal characteristics [12]. Considering that, on av-
erage, a volleyball player performs 54–90 jumps per 
match and 45–128 jumps per hour of training [13, 14], 
measuring jump performance has been the most used 
way of measuring the external intensity. Nevertheless, 
well-known devices such as microelectromechanical 
systems are not often used for two main reasons [15]: 
(i) because they demand a high investment; and (ii) the 
operational difficulties of this instrument in an indoor 
context. However, the current technology can measure 
jumps through a small device that the players wear, pro-
viding information about their actions [16, 17].

The training and match demands could also be 
quantified through the individual (psychobiological) 
response regarding an external stimulus, i.e., the inter-
nal intensity [18]. To quantify this, the heart rate has 
been used as a marker of exercise intensity [19–22]. 
However, it has been suggested that this could be a poor 
indicator of exercise intensity during high-intensity 
exercise [23], such as interval training or intermittent 
training [16–18]. In 2001, Foster et al. [24] (and later 
Foster et al. [25]) proposed the session rating of per-
ceived exertion (session-RPE). This tool includes a scale 
originally proposed by Borg [26], and is based on the 
idea that the physiological responses derived from 
physical stress are followed by proportional perception 
responses [25]. The RPE value obtained after the train-
ing session is multiplied by its total duration, integrat-
ing intensity and volume [21]. The session-RPE has been 
considered one of the most reliable tools for monitoring 
the training dose for team sports [20, 27, 28], including 
volleyball [29, 30]. In addition, this method is simple, 
useful, valid, and inexpensive.

The associations between internal and external de-
mands seem to play an important role in better under-
standing the dose-response effect to ensure that athletes 
are progressively and properly stimulated [31, 32]. In 
a meta-analysis in team sports, weaker magnitudes were 
found between session-RPE and external intensity, 
expressing a variance range between ~40 and 100% [31]. 
The same authors stated that this could suggest that 
team-sport athletes’ responses to training and com-
petition are influenced by several factors [31]. On the 
other hand, that study was conducted on team sports, 
while few studies with the same goal exist for volley-
ball. In fact, the studies conducted in volleyball so far 
have analysed only the internal (e.g. [33, 34]) or exter-
nal (e.g. [12, 25]) intensity, or only in matches (e.g. [35]), 
or in young athletes (e.g. [6]), or for a time period of 
one season [36].

Given the existing research gap in analysing both 
internal and external load demands in volleyball play-

ers, as well as the importance of comprehending the 
training dynamics throughout the week, with the aim 
of identifying the most demanding sessions and align-
ing training and recovery strategies accordingly, a study 
that conducts such an analysis can enhance coaches’ 
understanding and improve their ability to determine 
recovery priorities and set benchmarks for elite teams. 
Therefore, the aim of the present study was to analyse 
the within-week variations according to the internal 
(RPE, session-RPE) and external (jump height aver-
age, minimum jump, maximal jump, range of jump, 
number of jumps and density) intensity.

Material and methods

Study design

This study employed a longitudinal descriptive de-
sign with the goal of monitoring the training load de-
mands of elite/international male volleyball players. 
The observation was conducted throughout the en-
tire competitive period of the Portuguese 1st division 
league, with the assurance that it did not interfere 
with the standard coaching staff practices. The study 
employed convenience sampling, with recruitment 
involving direct invitations to teams and individual 
players.

Participants

Twelve male elite/international volleyball athletes 
(two setters, four middle blockers, four outside hitters, 
and two opposites) from the Portuguese 1st division 
(age: 21.7 ± 4.19 years of age; experience: 6.2 ± 3.8 
years; body mass: 85.7 ± 8.69 kg; height: 192.4 ± 
6.25 cm; body mass index: 23.1 ± 1.40 kg/m2) par-
ticipated in this study. The players were monitored over 
the entire 2020/21 season of the Portuguese Champi-
onship, corresponding to a total of 26 microcycles, 
101 training sessions and 20 matches (from those 
matches, 6 were congested fixture). The following in-
clusion criteria were used throughout the competitive 
period: (i) players did not have injuries or illnesses 
during the period of data collection; (ii) only players 
who completed every training session within a specific 
week were included in the analysis. If a player missed 
even one session in a given week, they were not con-
sidered in the analysis for that particular week.

The study was conducted in line with the interna-
tional ethical guidelines for sport and exercise science 
research recommended by the Declaration of Hel-
sinki [37].
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Procedures

To measure the external demand, in every training 
session, after the warmup, the players wore a belt with 
a Vert device (My Vert, Fort Lauderdale, FL, USA) until 
the practice ended. The devices were controlled and 
transmitted via Bluetooth in real time through the 
MyVert App (from IOS). At the end of the practice ses-
sion, the data were exported to a spreadsheet. Depend-
ing on the competitive period phase, the training ses-
sions varied between 3 and 7 practices per week (105 ± 
12.4 min). The evening practices always started at 7 pm, 
while the morning training sessions always started at 
10 am. Each microcycle was indicated with the num-
ber of days until the next match day, such as three days 
before the match day (MD-3) or one day before the 
match day (MD-1).

Instruments

Internal demands

To access the internal intensity, the CR10 Borg scale 
[38] was used. The aim of the scale was presented to 
the team, and players had two weeks of familiarisa-
tion (applied daily across the pre-competitive phase). 
Approximately 20 minutes after the end of the train-
ing sessions, the players were required to answer the 
question, ‘How hard was your workout?’. The responses 
were collected individually and privately through in-
dividual registration on an Excel spreadsheet specifi-
cally designed for the observer. The researcher recorded 
the answers provided. 

In addition to the individual RPE score, we also cal-
culated the session rating of perceived exertion-based 
training load (sRPE). This metric expresses the train-
ing load in arbitrary units (A.U.) and is calculated as 
the product of the Borg scale rating and the duration 
of the training session [39]. The sRPE has been ap-
plied in several studies and is considered a valid sur-
rogate of internal load [40–44]. The main outcomes 
extracted for each training session were the individ-
ual RPE score and the individual sRPE.

External demands

To assess the external intensity, an accelerometer 
(inertial measurement unit – IMU) was used. The device 
provides the number and height of each jump during 
the training session. With a mean bias that can vary 
between 3.57 cm and 4.28 cm [16], the device has the 
reliability needed to analyse all data collected. The 

IMU, a VERT device (Vert®Classic, MyVert, Florida, 
FL, USA), was used to monitor the volleyball players and 
has already been validated through recent research 
[32, 33, 40].

For each training session, the IMU collected data 
on the jumps performed. The device was activated at 
the beginning of the session and recorded the entire 
duration of the session. Jumps that were detected and 
registered by the sensor were then included and sub-
sequently analysed. The primary outcomes derived 
from the data analysis included the number of jumps 
and the height of each jump. Furthermore, the follow-
ing calculations were performed for each session: aver-
age jump height, minimum jump height, maximum 
jump height, range of jump heights, total number of 
jumps, and jump density (number of jumps per unit 
of time) [42, 43].

Statistical analysis

The data were analysed using the Statistica soft-
ware (version 13.1; Statsoft, Inc., Tulsa, OK, USA) and 
the significance level was set at p < 0.05. Descriptive 
statistics are presented using the mean and standard 
deviation, and as percentages. Tests of normal distri-
bution and homogeneity (Kolmogorov–Smirnov and 
Levene’s, respectively) were conducted on all data before 
analysis. RPE, session-RPE, minimum jump, maximal 
jump, range of jump, number of jumps and density 
measurements were assessed using repeated-measures 
ANOVA for MD-4, MD-3, MD-2 and MD1. In addition, 
planned comparisons were performed to evaluate dif-
ferences between match day (MD). Effect size is indi-
cated with Cohen’s d for t-tests [0.2 (small); 0.5 (me-
dium) and > 0.8 (large)] and partial eta squared for Fs.

Ethical approval
The research related to human use has complied 

with all the relevant national regulations and institu-
tional policies, has followed the tenets of the Declara-
tion of Helsinki, and has been approved by the Poly-
technic Institute of  Viana do Cas telo ethics committee 
before the data was collected (approval No.: CTC-ESDL-
CE003-2020).

Informed consent
All the players participated in the study voluntarily 

and were informed about the study’s design, implica-
tions, risks, and benefits. After receiving this informa-
tion about the study, they signed an informed consent. 
They were free to withdraw from the research if they 
so wished. 
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Figure 1.1. RPE (mean ± SE) as a function of time (weeks) Figure 1.2. Within-week variations of RPE (mean ± SE)

Figure 1.3. Session RPE (mean ± SE) as a function of time 
(weeks)

Figure 1.4. Within-week variations of Session RPE  
(mean ± SE)

Figure 1. Between-week variations (W1 to W26) and within-week variations (MD-4, MD-3, MD-2 and MD-1)

 Results

Descriptive statistics were calculated for each vari-
able (Table 1).

A repeated-measures ANOVA with mean data of 
RPE revealed a significant main effect of the MD con-
dition: F(3.531) = 7.56, p = 0.001, 2 = 0.04. A pairwise 
comparison revealed significant differences between 
MD-4 and MD-2, MD-4 and MD1, MD-3 and MD-1, 

and MD-2 and MD-1: t(11) = 2.26, p = 0.03, d = 0.17, 
t(11) = 4.69, p = 0.001, d = 0.41, t(11) = 3.45, p = 0.001, 
d = 0.32, and t(11) = 2.30, p = 0.02, d = 0.29, respec-
tively. The comparisons between MD-4 and MD-3, 
and MD-3 and MD-2 failed to reach statistical sig-
nificance: t(11) = 1.16, p = 0.24, d = 0.15, and t(11) = 
0.50, p = 0.61, d = 0.02, respectively. See Figure 1 
(Figure 1.1 and 1.2).

Table 1. Within-week variations (MD-4, MD-3, MD-2 and MD-1) of RPE, session-RPE, jump height average,  
minimum jump, maximal jump, range of jump, number of jumps and density 

 MD-4 
(mean ± SD)

MD-3 
(mean ± SD)

MD-2 
(mean ± SD)

MD-1 
(mean ± SD)

RPE 7.05 ± 1.58 6.81 ± 1.53 6.77 ± 1.60 6.31 ± 1.55
Session-RPE 600.42 ± 211.02 592.78 ± 223.40 551.14 ± 202.28 485.95 ± 192.69
Min jump 16.24 ± 2.85 16.53 ± 3.69 16.83 ± 4.96 16.83 ± 3.42
Max jump 84.56 ± 16.49 85.61 ± 15.62 84.09 ± 14.68 84.24 ± 15.81
Range of jump 68.32 ± 16.88 69.08 ± 16.18 67.26 ± 16.02 67.41 ± 15.81
Num. of jumps 102.74 ± 43.90 96.48 ± 43.52 91.64 ± 35.58 80.58 ± 30.63
Density 1.21 ± 0.45 1.15 ± 0.49 1.16 ± 0.40 1.07 ± 0.37
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Figure 2.1. Min jump (mean ± SE) as a function of time  
(weeks)

Figure 2.2. Within-week variations of min jump  
(mean ± SE)

Figure 2.3. Max jump (mean ± SE)  
as a function of time (weeks)

Figure 2.4. Within-week variations of max jump  
(mean ± SE)

Figure 2.5. Range (mean ± SE) as a function of time  
(weeks)

Figure 2.6. Within-week variations of range  
(mean ± SE)

Figure 2. Between-week variations (W1 to W26) and within-week variations (MD-4, MD-3, MD-2 and MD-1)

In the same line, another repeated-measures ANOVA 
with mean data of session RPE showed a significant 
main effect of the MD condition: F(3.531) = 13.061, 
p = 0.001, 2 = 0.07. In reference to this ANOVA, pair-
wise comparisons showed significant differences be-
tween MD-4 and MD-2, MD-4 and MD1, MD-3 and 
MD-2, MD-3 and MD-1, and MD-2 and MD-1: t(11) = 

2.59, p = 0.01, d = 0.43, t(11) = 5.33, p = 0.001, d = 0.56, 
t(11) = 2.26, p = 0.02, d = 0.38, t(11) = 5.52, p = 0.001, 
d = 0.51, and t(11) = 3.06, p = 0.001, d = 0.12, respec-
tively. The comparison between MD-4 and MD-3 failed 
to reach statistical significance: t(11) = –0.09, p = 0.92, 
d = 0.03. See Figure 1 (Figure 1.3 and 1.4).
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A new repeated-measures ANOVA with the mean 
data of the minimum jump did not show a significant 
main effect of the MD condition: F(3.531) = 1.51, p = 
0.20, 2 = 0.01. Posteriorly, pairwise comparisons only 
showed significant differences between MD-4 and 
MD-1: t(11) = –2.03, p = 0.04, d = –0.18. Nevertheless, 
the other comparison between MD-4 and MD-3, MD-4 
and MD-2, MD-3 and MD-2, MD-3 and MD-1, and 
MD-2 and MD-1, did not show statistical significance: 
t(11) = 0.23, p = 0.81, d = –0.09, t(11) = –0.47, p = 0.63, 
d = –0.14, t(11) = –0.85, p = 0.39, d = –0.06, t(11) = 1.91, 
p = 0.06, d = 0.08, and t(11) = 1.26 p = 0.20, d = –0.01, 
respectively. See Figure 2 (Figure 2.1 and 2.2).

Continuing with the same analysis of the present 
work, a repeated-measures ANOVA with the mean 
data of the maximal jump did not show a significant 
main effect of the MD condition: F(3.531) = 0.30, p = 
0.82, 2 = 0.001. 

Significant differences were found between MD-4 
and MD-2: t(11) = 0.82, p = 0.40, d = 0.03, while no 
significant differences were found between MD-4 and 
MD-3: t(11) = –0.28, p = 0.77, d = –0.06; MD-4 and 
MD-1: t(11) = 0.24, p = 0.80, d = 0.01; MD-3 and 
MD-2: t(11) = 1.61, p = 0.10, d = 0.10; MD-3 and 
MD-1: t(11) = 0.31, p = 0.75, d = 0.08; and MD-2 and 
MD-1: t(11) = 0.31, p = 0.75, d = –0.01. See Figure 2 
(Figure 2.3 and 2.4).

Regarding the range of jump, the next repeated-
measures ANOVA, this time with the mean data of the 
range of jump, did not reveal a significant main effect of 
the MD condition: F(3.531) = 0.41, p = 0.74, 2 = 0.001. 
In this sense, no pairwise comparisons not showed 
significant differences: MD-4 and MD-3, MD-4 and 
MD-2, MD-4 and MD-1, MD-3 and MD-2, MD-3 
and MD-1, and MD-2 and MD-1: t(11) = –0.32, p = 0.74, 
d = –0.04, t(11) = 0.89, p = 0.37, d = 0.06, t(11) = 0.68, 

Figure 3.1. Number of jumps (mean value ± SE)  
as a function of time (weeks) 

Figure 3.2. Within-week variations of number  
of jumps (mean value ± SE)

Figure 3.3. Density (mean value ± SE) as a function of time  
(weeks)

Figure 3.4. Within-week variations of density  
(mean value ± SE)

Figure 3. Between-week variations (W1 to W26) and within-week variations (MD-4, MD-3, MD-2 and MD-1)
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p = 0.49, d = 0.05, t(11) = 1.77, p = 0.07, d = 0.11, t(11) = 
0.73, p = 0.46, d = 0.10, and t(11) = –0.23, p = 0.81, d = 
–0.01, respectively. See Figure 2 (Figure 2.5 and 2.6).

Another repeated-measures ANOVA with the mean 
data of the number of jumps showed a significant main 
effect of the MD condition: F(3.531) = 12.89, p = 0.001, 

2 = 0.06. Crucially, pairwise comparisons showed sig-
nificant differences between MD-4 and MD-2, MD-4 
and MD-1, MD-3 and MD-1, and MD-2 and MD-1: 
t(11) = 2.30, p = 0.02, d = 0.27, t(11) = 5.99, p = 0.001, 
d = 0.58, t(11) = 4.33, p = 0.001, d = 0.42, and t(11) = 
4.55, p = 0.001, d = 0.33, respectively. Notwithstand-
ing, the comparison between MD-4 and MD-3, and 
MD-3 and MD-2 did not reach statistical significance: 
t(11) = 0.85, p = 0.39, d = 0.14, and t(11) = 1.57, p = 0.11, 
d = 0.12, respectively. See Figure 3 (Figure 3.1 and 
Figure 3.2).

Lastly, a repeated-measures ANOVA with the mean 
data of the density revealed a significant main effect of 
the MD condition: F(3.531) = 4.75, p = 0.002, 2 = 0.02. 
In this sense, pairwise comparisons showed significant 
differences between MD-4 and MD-1, and MD-2 and 
MD-1: t(11) = 3.85, p = 0.01, d = 0.33, and t(11) = 3.41, 
p = 0.001, d = 0.23. However, the comparison between 
MD-4 and MD-3, MD-4 and MD-2, MD-3 and MD-2, 
and MD-3 and MD-1 did not show significant differ-
ences: t(11) = 1.04, p = 0.29, d = 0.12, t(11) = 0.59, p = 
0.55, d = 0.11, t(11) = –0.28, p = 0.77, d = –0.02, and 
t(11) = 1.96, p = 0.55, d = 0.18, respectively. See Figure 3 
(Figure 3.3 and Figure 3.4).

 
Discussion

In this study, the within-week and between-week 
variations of the internal (RPE, session-RPE) and ex-
ternal (jump height average, minimum jump, maxi-
mal jump, range of jump, number of jumps and den-
sity) load of professional male volleyball players were 
analysed. Regarding the internal intensity (RPE and 
s-RPE), the results revealed significant differences for 
between- and within-week variations. On the other 
hand, when the variables of the external intensity were 
analysed, even though no differences were found in the 
minimum, maximum and range of jump, significant 
differences were shown in respect of number of jumps 
and density. As a general trend, it was observed that 
the most physically demanding training sessions oc-
curred in the middle of the week, while a tapering strat-
egy was employed, leading to a reduction in training 
intensity during the sessions that were closer to the 
matches.

Internal demands

RPE revealed statistical differences within-week in 
MD-4 and MD-2, MD-1; MD-3 and MD-1; and MD-2 
and MD-1. The values of RPE decrease throughout the 
week, which represent similar results to those obtained 
in other studies that showed that RPE values on MD-3 
and MD-2 are represented with higher parameters 
when compared to MD-1 [42]. Indeed, such results are 
in line with a previous study [33], which revealed sig-
nificant differences in RPE values when comparing 
MD-1 to all other training session days. This demon-
strates the concern to increase the training intensity at 
the beginning of the week so the athletes undergo phys-
iological adaptation, increasing their performance to-
wards the end of the week [42, 46]. 

Rating of Perceived Exertion, which is a valid and 
a reliable tool, is dependent on the external load [47–49]. 
As the external intensity in training sessions and/or 
in a match increases, there is an increase of the inter-
nal intensity, namely on s-RPE [45]. In the present study, 
the RPE results presented statistical differences be-
tween MD-4 and MD-2; MD-3 and MD-2 and MD-1; 
and finally, between MD-2 and MD-1, for s-RPE. De-
spite athletes overestimating the intensity of an easy 
training session proposed by the coach and underes-
timating the intensity of a heavy training session, in-
ternal demands should be one variable to monitor the 
athlete [41, 50, 51]. Furthermore, it is known that moni-
toring s-RPE is a valuable tool to provide information 
regarding how athletes cope with sports-induced stress 
and to guarantee the best recovery of athletes [29, 39, 52]. 
Additionally, other recommendations are presented 
in a systematic review which analysed the periodisa-
tion of the workload and recommended implementing 
more active recovery days in order to improve resist-
ance to fatigue [48].

External demands

Analysing the results, we also found statistical dif-
ferences in external intensity within-week. These find-
ings are in agreement with the literature, which sug-
gests the need to adapt the microcycle to the team 
specificity and the period of the competition [53]. In 
this respect, it is known that the number of jumps in-
creases across the season [54], making it necessary to 
control the length of the training workload to give to 
athletes time to recover [1]. On this basis, coaches mini-
mise the training period on MD-1 to minimise the 
workload due to the impending competition [36]. Simi-
lar results were found in studies by Akyildiz et al. [55] 
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and Lima et al. [43], which tried to analyse the within-
week variations and relationships between internal 
and external workload and found a decrease in the 
jump load throughout the week when approaching 
a match day. 

Coaches must consider what was analysed in a pre-
vious study [30], which assessed the relationships and 
variance between workload in elite volleyball. When 
the external load is the same and there is an increase 
or a decrease in the internal intensity, this may repre-
sent a decrease or increase in physical fitness. More-
over, the decrease in the external load within-week 
improved sleep quality and decreased the fatigue of 
volleyball athletes [56]. 

Regarding the number of jumps performed, signifi-
cant differences were found between MD-4 and MD-2, 
MD-4 and MD-1, MD-3 and MD-1, and MD-2 and 
MD-1. However, a previous study [38], which charac-
terised the external and internal training load of pro-
fessional volleyball players with a focus on intra-week 
changes, found significant differences between MD-2 
and MD-1, registering a higher number of jumps on 
MD-2. These results are an important highlight, which 
demonstrate that the number of jumps decreases across 
the week due to the proximity of the match day [35, 
43, 57]. 

Finally, when the density of the training sessions 
was analysed, significant differences were found be-
tween MD-4 and MD-1, and MD-2 and MD-1. This 
parameter represents a measure of how compact the 
workload was [42],  in this case, according to the vari-
ations as a function of time (weeks) within-week.

Different results were found in a study by Lima et al. 
[36], which analysed the variations of the internal and 
external training intensity outcomes organised by days 
of the week. In this case, the density of the training ses-
sions did not show any significant differences within-
week. However, similar results were found in relation 
to other parameters assessed, such as jump height aver-
age, minimum and maximum jump, range of jump 
and number of jumps.

Despite the results presented, this study has limi-
tations that could be remedied in further studies: (i) 
only one team was assessed; (ii) we did not analyse the 
workload according the player role; (iii) only the com-
petitive phase was analysed; (iv) no relationship was 
analysed between training weeks; (v) Physical fitness 
training workload was not included in the data; and 
(vi) some well-being parameters were not included in 
this study, such as stress, fatigue, mood or soreness. 
Taking into account the aforementioned study limi-
tations, it is essential to expand the number of ob-

served players and teams in order to bolster the sam-
ple’s statistical power and the generalisability of the 
results. This expanded sample size will also provide 
insights into how training impacts athletes in differ-
ent playing positions, given the diversity of the train-
ing drills they undergo. Furthermore, future studies 
should delve into analysing mechanical work, consid-
ering the acceleration and deceleration profiles of the 
athletes. Lastly, researchers should consider examin-
ing which specific exercises contribute to the internal 
and external loads. This approach would help identify 
the most common drills applied in each session and 
provide a more comprehensive rationale for the observed 
outcomes.

In practical terms, this study underscores that train-
ing sessions in the middle of the week are notably more 
physically demanding than those scheduled closer to the 
competition. Coaches should take this into account when 
planning recovery strategies, such as dietary adjust-
ments to accommodate the increased demands on these 
days. Additionally, it might be beneficial to introduce 
well-being and recovery perception monitoring strat-
egies. Coaches can also explore various recovery tech-
niques to alleviate the impact of these intense training 
sessions, ultimately enhancing athletes’ performance 
in subsequent training sessions.

Conclusions

This study examined the within-week and between-
week variations in internal and external load among 
professional male volleyball players. It was evident that 
both internal (RPE and s-RPE) and external load pa-
rameters displayed significant variations within the 
week. RPE values decreased as the week progressed, 
aligning with the need for athletes to adapt physiologi-
cally and improve performance throughout the week. 

On the external load front, differences were observed 
in the number of jumps and density of training sessions 
within the week. Coaches should adapt training sched-
ules to minimise the external load in proximity to 
competition, thereby optimising player recovery and 
performance. Moreover, the decrease in the number of 
jumps towards match day suggests the need for con-
trolled workload management.

This study highlights the importance of considering 
the physical demands of training sessions throughout 
the week, with mid-week sessions being particularly 
taxing. Coaches should incorporate recovery strategies 
and well-being monitoring to mitigate the impact of 
intense training sessions and enhance athletes’ overall 
performance. However, the study has some limitations, 
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suggesting the need for further research with larger 
and more diverse samples, considering player roles, 
training phases, and analyses of specific exercises, to 
provide more comprehensive insights into load man-
agement in professional volleyball.
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