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Abstract: Young athletes are constantly developing, and their performance reflects this ongoing
process. By understanding performance variations and implementing appropriate training strategies,
coaches and stakeholders can help young athletes develop their skills and athletic potential, as
well as psychological well-being. Volleyball skills, such as explosive strength and serving precision,
play a crucial role in determining the outcomes of volleyball matches. In contrast, mental well-
being contributes to enhancing psychological performance. This prospective, randomized, parallel-
group trial investigates the effectiveness of Pilates for young volleyball players. We investigated
whether Pilates improves certain individual volleyball skills (explosive strength and serving precision)
and certain psychological aspects (state of mindfulness) in young, male, 12-14-year-old athletes.
Participation in this 12-week study involved 40 athletes (PG = 20; CG = 20). The Control Group
had regular training and the Pilates Group had regular training plus twenty-four additional Pilates
sessions. The Pilates Group showed a significant improvement in the variables under investigation by
4-7% (p < 0.001). Pilates training can improve individual volleyball skills in young male athletes and
may also benefit overall psychophysical development. This study suggests that incorporating Pilates
into training programs for young volleyball players can be beneficial for individual skill development
and potentially overall psychophysical well-being, assuming an important role in the educational
development of the young.

Keywords: volleyball; performance; well-being

1. Introduction

Improving performance is essential for a professional athlete [1]. Volleyball is a team
ball sport requiring players to have well-developed physical, physiological [2], and psy-
chological capacities [3], in order to obtain a significant performance. Volleyball-specific
motor actions are performed in a relatively dynamic and changing environment, which
suggests the involvement of high perceptual-cognitive demands during a match [4]. Vari-
ous investigations have been undertaken to ascertain specific physical, physiological and
psychological profiles of athletes in a variety of sports [5-7]. The importance of a positive
relationship between these factors has been demonstrated especially in soccer, in which
high-level players demonstrated better performance after an intervention that combined
physical and physiological aspects with psychological training than their counterparts [8].
In addition, better psychological abilities were found to be associated with future perfor-
mance success in young soccer players [9]. Similar results were also found for volleyball,
where elite players demonstrated better performance when physical and physiological
training was integrated with psychological training than controls [10]. A recent study in
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volleyball has adopted a multidimensional approach to investigate potential differences
between various trainings oriented to improve performance [11]. Volleyball-specific skills,
such as serving precision, vertical jump, as well as psychological well-being, were found
to be superior in players who focus their training on an approach that combined all of
these factors.

Taken together, these findings suggest that a multidimensional approach is an im-
portant component of performance in sports, especially in team sports, where perceptual-
cognitive demands are high [12]. Thus, a combination of both physiological and physical
performances with psychological aspects should be considered to depict a complete portrait
of athletes” abilities [13]. These findings support the close interplay of physical, physio-
logical and psychological skills, suggesting a connection between physical and cognitive
domains in youth athletic development. By considering all of these factors, athletes can
create a well-rounded approach to improving their performance.

Among the various methods used to achieve these goals, Pilates is increasingly in-
cluded in the training routine of many sports, including volleyball [14]. Pilates involves a
sequence of physical activities focused on enhancing strength, flexibility, and endurance
of muscles. It facilitates the synchronization of cognitive and physical aspects [15]. Pi-
lates strengthens the central muscle groups and promotes increased range of motion,
effectiveness, and muscular strength [16,17]. Moreover, recent empirical appraisals and
meta-analyses have demonstrated the efficacy of the Pilates method in enhancing sev-
eral psychological facets [18]. Specifically, it facilitates the restoration of equilibrium and
positivity, enhances satisfaction, and fosters overall well-being both in competitive and
non-competitive settings [19,20].

The help that the Pilates method can offer to the world of volleyball is very varied.
First of all, the postural setting of Pilates allows the athlete to find a good harmony between
the muscle districts, thus redistributing body weight [21]. Afterwards, exercises carried
out on unstable surfaces such as the Reformer or proprioceptive tablets ensure balance,
strengthening and stabilization of the lower limbs [22]. Studies suggest Pilates can increase
hamstring flexibility [23,24]. Moreover, a strong core is crucial for stability and power in
volleyball. No less important is the attention paid to the upper body. The reinforcement
of the scapulohumeral girdle ensures the safety of the lumbar area and shoulders against
the impact of the ball shot or jump [25]. Lastly, Pilates exercises often challenge balance
and coordination. This can translate to better control and agility on the court. In the case of
volleyball players, a high level of postural stability was found in the study by Borzucka
et al. [26], when comparing a team of high-level Polish volleyball players and a group of
untrained students. These skills have an important influence on athletic performance, such
as the ability to aim correctly, manage attack time, have good control of technical serving
and receiving gestures, and gather information about the ball, teammates, and opponents.
In the study by Agostini et al. [27], the same results were obtained by comparing a group
of volleyball athletes with an untrained control group. The study found that there were
significant differences only in open-eyed tests, results that confirm Borzucka’s hypothesis.
Other studies have investigated the relationship between volleyball and Pilates, proposed
as a method to improve strength and jumping [28], and volleyball flexibility and serve [29].
In the first study, Pilates was integrated into a diversified exercise protocol, while in the
second, only Pilates was practiced for 40 min 3 times a week. In both cases, after 6 weeks of
protocol, improvements in the set goals were detected.

However, while some studies suggest Pilates improves jumping ability and serving
precision, others have found there to be no significant impact on explosive lower-body
strength and accuracy skill [30]. Further investigation is required to ascertain the enduring
impacts on adolescent athletes.

In relation to psychological functioning [31], several studies highlighted a significant
increase in mindfulness as a result of Pilates exercises, characterized by a non-judgmental
and present-focused information processing approach, which consequently partially me-
diated the relationship between Pilates and various psychological measures such as self-
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efficacy, mood, perceived stress, and sleep quality [32]. The frequency of Pilates sessions
conducted longitudinally ranged from two to three workouts per week over a duration of
8 to 15 weeks.

In addition, with a view to a multilateral approach, Pilates, by emphasizing the
diversity and versatility of training, aims to develop a broader set of physical and mental
skills, essential to promote the growth and holistic development of young athletes [33]. In
a sports world that often rewards early specialization, multilateralism offers an alternative
path that can lead to long-term benefits in both performance and health. In this sense,
Pilates stands as a fundamental alternative, emphasizing the benefits of a more varied and
less specialized approach to training. Despite the rapid diffusion of this sport, there is a
paucity of research on the performance characteristics of volleyball players [34], and to the
authors’ knowledge few data are available for young players. Research has predominantly
compared the anthropometric and physiological profiles of volleyball players [35], rather
than focused on jumping ability, precision serving, and psychological aspects. Thus, there
still exists limited information concerning these factors.

Therefore, the aim of this study was to explore the role of Pilates training in the
improvement of jumping and serving precision, as well as the psychological factors of
young male volleyball players.

2. Materials and Methods
2.1. Study Design

This study was a prospective, randomized, parallel-group trial conducted to investi-
gate the effectiveness of Pilates for young volleyball players, over a substantial period. It
was developed by detecting jumping and accuracy of execution skills, utilizing the Sargent
test and the precision in services exercises.

Upon analysis of the preliminary test outcomes, it appears that a dual approach
utilizing data derived from both observational techniques and surveys was adopted to
categorize the athletes into two distinct cohorts. The investigators examined the impact
of a targeted intervention, namely a Pilates program, on one of the groups in contrast
to a control group engaged in conventional training methodologies. Over the course of
12 weeks, each group consistently followed their designated exercise regimens on a bi-
weekly basis, undergoing assessments before and after the training sessions. The following
figure illustrates the flow diagram of the study (Figure 1):
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Figure 1. Study flow diagram.

2.1.1. Participants

By utilizing G*Power (version 3.1.9.6), a priori power analysis was conducted, reveal-
ing that a sample size of 36 would yield sufficient statistical power (o = 0.05, 1-3 = 0.80)
for detecting a moderate effect size (f = 0.25 or 0.4) with a correlation coefficient of p = 0.80,
a 95% power level, and « = 0.05, employing a within-between mixed design. To mitigate
experimental attrition resulting from participant dropout, 44 individuals were recruited.
Out of the 44 individuals recruited, 4 were eliminated due to not meeting inclusion criteria.
Consequently, the final sample comprised 44 volleyball athletes. As for the randomiza-
tion protocol, the simple randomization method through the random number table was
used. An electronic tool for generating numerical sequences was used for this purpose.
Subsequently, it was established as an allocation rule that subjects corresponding to “even”
digits would fall into the Pilates Group (PG), while all those corresponding to “odd” dig-
its would fall into the Control Group (CG). The research team was kept unaware of the
group assignments.

Thus, forty young volleyball players were randomly assigned to either the Pilates
group (PG, n = 20) or the Control group (CG, n = 20). Criteria for inclusion involved being
aged between 12 and 14 years upon enrollment, the absence of certain health conditions,
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and the ability to comply with measurement instructions. Exclusion criteria considered
symptoms requiring exclusion as determined by a medical professional and any (medical)
event affecting testing outcomes and leading to participant exclusion. Following the
fulfillment of inclusion criteria, participants provided consent according to the Helsinki
Declaration and its subsequent revisions. The recruitment of athletes was carried out
through the Italian Volleyball Federation, with participation in the study being voluntary
and open to all male volleyball players.

Prior to their participation in the study, participants were sent an email with instruc-
tions. Subsequently, a second electronic communication was sent out, asking them to
attend a briefing session where the trial’s objectives were highlighted. Consent forms were
signed by parents before participation, detailing the study’s objectives, selection criteria,
procedures, potential benefits and risks, available alternatives, confidentiality measures,
withdrawal process, and a disclaimer concerning injuries. The confidentiality of all par-
ticipants was ensured by the researchers, with the study taking place from February 2024
to April 2024, in accordance with the principles of the Helsinki Declaration and its subse-
quent revisions. The study protocol was reviewed and approved by the Department of
Medical Science, Exercise and Well-being—University of Naples “Parthenope” (DiSMMeB
Prot. N. 88592/2024).

Table 1 summarizes the baseline characteristics of participants.

Table 1. Characteristics of volleyball athletes.

Variable Pilates Group (n = 20) Control Group (n = 20)
Mean + SD Mean £+ SD
Age (y) 13.00 + 0.81 13.30 £0.67
Height (cm) 166.00 £+ 5.79 169.02 £ 3.08
Weight (kg) 63.40 + 4.99 65.30 + 4.42
Sex (n) male male
20 20

2.1.2. Procedures

All measurements were carried out in the course of two sessions. The testing sessions
took place with a 48-h interval between the initiation of the program and the baseline
assessment. During the initial session, participants responded to a questionnaire where
they provided information related to demographics including age, gender, medical history,
smoking habits, and other factors. Following this, athletes participated in the Sargent test
and serving precision test to examine the variables being studied. The individuals received
separate evaluations and completed each test in a consistent order, at the same time each
day, and under similar experimental circumstances.

Both groups, in the course of the competitive endeavor, adhered to the standard
training protocol developed by the technical personnel, consisting of two weekly training
sessions. These sessions included a combination of athletic, technical, and tactical drills, in
addition to practice matches and official competitions. To improve the athletes” posture,
an extra training session was scheduled. The alternative Pilates method, alongside their
regular training, was used both in indoor and outdoor plants. The Pilates method is
founded on a system that combines controlled movements, breath work, and focus to
improve overall health, muscle tone, and body awareness [35,36]. The assessment of
outcomes was blinded by sending data for analysis to researchers who were unaware of
the treatment allocation; they had no vested interest in the experiment and did not know
whether a treatment was expected to improve or worsen the outcome.
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2.1.3. Measures

The athletes completed a standardized warm-up routine before taking the tests. This
is important to ensure all participants are equally prepared for the physical assessments.
The warm-up consisted of the following:

General activation: Lively exercises to get the blood flowing and activate the muscles;
Slow running for 8 min with active recovery: This helps increase blood flow, prepare
the cardiovascular system, and prevent injury;

e  Mobilization and stretching exercises: These improve flexibility and range of motion,
which are crucial for volleyball performance.

The total warm-up lasted approximately 20 min, which is a reasonable amount of time
for young athletes.
The tests aligned with the study objectives were the following:

2.2. Sargent Test

This test [37], directly evaluates explosive strength, a critical factor for enhancing
vertical jump height and striking force in the sport of volleyball. Subsequent to a thorough
warm-up session, the athlete positions himself against a vertical surface with his hands,
arms, and legs fully extended. A visible indicator is made by the assistant using chalk
at the vertical point touched by the athlete with the fingertips. The athlete, bending the
knees and keeping the feet close together, initiates an upward thrust while maintaining
the extension of the arms and hands vertically. The assistant records the height touched
by the athlete with the fingertips and computes the discrepancy between the two points.
Following a sufficient rest period, the athlete is required to perform the test twice more.
The highest recorded height will be utilized for the conclusive assessment.

2.3. Serving Precision Test

This test assesses a crucial volleyball skill that demands precision in execution and
regulation [38]. The execution of the volleyball serve included situating participants five
meters away from side “A” of the court, with both feet securely grounded and facing
the target located on side “B”. The primary aim was to perform the overhand volleyball
serve to strike the bull’s eye of the target, positioned four meters from the net on side “B”.
The target comprised various circular segments, ranging from 1 to 4 m in diameter, with
scoring dependent on the accuracy of hitting the bull’s eye, ranging from 2 to 22 points.
A triangular area, marked by adhesive tape, extended from the serving point through the
target’s side, with all markings being five centimeters wide, leading to higher scores if the
ball landed on a marking (Figure 2). Throughout the experiments, serves that effectively
reached the central zone of the target received 22 points, while points gradually decreased
by 2 as serves deviated from this central region. Serves that reached the triangular zone
beyond the target but inside the court garnered 14 points, with an additional 12 points
awarded if the serve grazed the upper part of the net and moved towards the target. Serves
landing within the court but outside the triangular zone were given 10 points, whereas if
the ball made contact with the net and crossed over but missed the target, 8 points were
allocated. Serves landing out of bounds were valued at 6 points, with the triangular space
on side “A” providing 4 points and the areas outside this triangle on side “A” granting
2 points. The experimentation itself was carried out on an official volleyball court with
a net set at a height of 2.24 m, employing adhesive tape, a delineated target, and official
volleyball gear.
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Figure 2. Serving test calculation score [38].

2.4. Materials
Facilities and technical equipment used were as follows:

Regulation volleyball court (18 m x 9 m);

Volleyball;

Small tools of the Pilates Method: Mat, Gym band, Fit ball, Magic Circle;
Great Tools: Leg press, multipower, solid body, barbells, benches.

2.5. State Mindfulness Scale (SMS)

Furthermore, the State Mindfulness Scale was administered in order to explore the
degree of the participants’ perception regarding their level of consciousness and focus on
their current-moment experience during a specified time frame (in this study, the interven-
tion duration served as a temporal reference point) and context (specifically, mindfulness
post-pilates and meditation practices) [39].

This scale consisted of 21 items, with two subcategories: state mindfulness of physical
sensations (6 items) and state mindfulness of cognitive occurrences (15 items). Partici-
pants rated their experiences on a five-point Likert scale, with responses ranging from
1 (not at all) to 5 (very well) based on the extent to which the statements resonated with
their own encounters.

An elevation in the participants’ state of mindfulness would indicate a heightened and
more pleasurable perception of their physical and mental states. The evaluation process
lasted approximately 10 to 15 min, encompassing both instructional and practical phases.
The assessment procedure was outlined prior to the initiation of the observation phase and
upon completion of the intervention to assess any alterations in the state of mindfulness.

2.6. Additional Training

The researchers divided the athletes into two equal groups (Pilates and Control) of
10 each. This ensured a balanced comparison between the groups.

The Pilates Group received 20 additional Pilates sessions spread out over 3—4 months,
in addition to their regular training program designed by the coaching staff. These sessions
likely focused on the exercises (Table 2 ). The specific Pilates exercises employed were
all foundational Pilates mat exercises that target core strength, flexibility, and overall
body control.
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Table 2. Exercise program.

Main Exercise

Lateral raise
Toe touch
Single leg raise
Pointed toe tap
Crisscross
Seated twist
Wall sit
Pull down
V-ups
Bridge
Each exercise was performed 3 times /10 repetitions—Rest between exercise 30 s

The Control Group continued with their regular training program designed by the
coaching staff without the additional Pilates sessions. They serve as a control group to
compare the impact of Pilates on the Pilates Group.

2.7. Statistical Analysis

Statistical analyses were performed utilizing IBM SPSS version 25.0 by IBM in Armonk,
NY, USA. Data were depicted through group mean (M) values and standard deviations
(SD). Normality assumptions validation was executed using the Shapiro-Wilk test, while
homogeneity of variances was evaluated employing the Levene test. Evaluation of group
differences at baseline was carried out using an independent sample t-test. The impact of
the exercise program on dependent variables was explored through a two-way ANOVA
(group (experimental/control) x time (pre/post-intervention)) with repeated measures
on the time dimension. Whenever ‘Group x Time’ interactions showed significance,
paired t-tests were performed to pinpoint noteworthy differences. The extent of the signif-
icant “Time x Group’ interaction was assessed using the partial eta squared (np) value,
with interpretations indicating small (nzp < 0.06), medium (0.06 < n2p < 0.14), and large
(M?p > 0.14). Furthermore, Cohen’s d was utilized for effect size determination in pairwise
comparisons, with categorizations of small (0.20 < d < 0.50), moderate (0.50 < d < 0.79),
and large (d > 0.80). Statistical significance was established at p < 0.05.

3. Results

Table 3 shows the changes in jumping performance and serving precision, and the
state of mindfulness scale (bodily sensations and mental events) for both groups.

Table 3. Changes in jumping and accuracy of execution skills after a Pilates program.

Control Group (n = 20) Pilates Group (n = 20)
Baseline Post-Test A Baseline Post-Test A
Sargent test 44.60 (1.89) 45.70 (2.40) 1.10 (1.44) 41.60 (1.78) 47.10 (4.74) +* 5.50 (3.96)
Serving precision 13.50 (1.26) 13.70 (1.41) 0.20 (0.42) +* 11.60 (1.39) 18.65 (2.41) + * 5.05 (1.63)
SMS

state mindfulness .
of bodily sensations 6.45 (1.95) 7.8 (2.30) 1.35 (1.89) 5.55 (2.30) 14.45 (2.11) t 8.9 (2.71)

state mindfulness .
of mental events 16.45 (2.78) 19.1 (5.28) 2.65 (4.80) 15.8 (2.62) 309 (4.73) t 15.1 (5.40)

Note: values are presented as mean (£SD); A: pre- to post-training changes; 1 Significant ‘Group x Time’
interaction: significant effect of the intervention (p < 0.001). * Significantly different from pre-test (p < 0.001).
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3.1. Sargent Test

Normality assumptions validation (p = 0.056). Homogeneity of variances (F (1, 28) 5.19;
p = 0.031). A significant ‘“Time x Group’ interaction was identified in the Sargent test
through a two-factor repeated measures ANOVA (F1, 18 = 11.36, p < 0.001, nzp =0.89, large
effect size). Upon conducting post-hoc analysis, a notable enhancement in the score for
this variable was observed in the intervention group (t = 6.20, p < 0.001, d = 1.38, large
effect size). Conversely, no statistically significant changes were noted in the Control
Group (p > 0.05).

3.2. Serving Precision Test

Normality assumptions validation (p = 0.064). Homogeneity of variances (F (1, 28) = 82;
p =0.10). A statistically significant interaction effect of “Time x Group’ was observed for the
precision test through a two-factor repeated measures ANOVA (F (1, 18) = 166.67, p < 0.001,
n%p = 0.85, large effect size). Subsequent post-hoc analysis demonstrated a noteworthy
enhancement in the variable’s score (t = 19.25, p < 0.001, d = 4.30, large effect size) within
the intervention group. Conversely, the Control Group did not exhibit any statistically
significant alterations (p > 0.05).

3.3. State Mindfulness Scale (SMS)

Normality assumptions validation for Bodily sensations and Mental events was
(p =0.053; p = 0.061) respectively. The Homogeneity of variances for Bodily sensations
and Mental events was (F (1, 28) = 4.58; p = 0.013) and (F (1, 28) = 6.42; p = 0.051) re-
spectively. A significant ‘Time x Group’ interaction was also found for SMS of Bodily
Sensations (F (1, 38) = 62.21, p < 0.001, n’p = 0.88, large effect size) and SMS of Mental
Events (F (1, 38) =112.94, p < 0.001, nzp =0.93, large effect size). Moreover, post hoc analy-
sis revealed that the experimental group made significant improvements in both Bodily
Sensations (t = 13.67, p < 0.001, d = 2.28, large effect size) and Mental Events (t = 11.48,
p <0.001, d = 1.69, large effect size). No significant changes were found in the Control
Group (p > 0.05).

4. Discussion

The aim of this investigation was to explore the role of Pilates training in the improve-
ment of jumping and accuracy of execution skills of young male volleyball players. Our
findings suggest that adding Pilates to the usual /habitual volleyball training is effective for
improving jumping performance and serving precision as well as psychological outcomes
(bodily sensations and mental events) in adolescent male players. Our results reinforce the
use of Pilates training for young volleyball players to improve physical, physiological and
psychological performance; therefore, it is essential in promoting the growth and holistic
development of young athletes.

Indeed, the final results of the study provided valuable insights into the effectiveness
of the Pilates program. The Control Group, which did not receive the Pilates program,
showed an average increase of 4% in service and smash accuracy compared to their initial
scores. This could be due to factors such as regular training, practice effects (improvement
due to repeated testing), or other unmeasured variables. Only two players (central blockers)
showed even greater improvements (6-7%) in their accuracy. This suggests individual
variability in response to training. In contrast, the Pilates Group, who incorporated Pilates
into their training, showed a significant improvement. It confirmed the positive trend with
an average increase of around 77% in service and smash accuracy. This is a significant
improvement compared to their initial scores (around 73% based on previous information)
and the Control Group’s final average (64%). Moreover, the final average for the Pilates
Group also represents a further 2% increase over their mid-term results (around 75%). This
suggests the Pilates program had a sustained positive effect on their accuracy. The Pilates
Group showed the greatest improvement in service accuracy and core strength (measured
by crunches). This suggests that Pilates could be a valuable tool for volleyball players
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looking to improve specific skills. It is important to note that both groups (Pilates and Con-
trol) improved their performance. This highlights the effectiveness of the overall training
program, regardless of the Pilates inclusion. The athletes in the Pilates Group specifically
mentioned improvements they attributed to Pilates. These included the following:

e  Uniform Muscle Toning: This likely led to better overall strength and potentially more
efficient movement patterns;

e  Improved Respiratory Control: Better breathing can enhance stamina and performance
during training and competition.

Several previous studies have shown that the results align with the notion that Pilates
could result in more significant enhancements in jumping ability and precision in skill
execution when compared to conventional training [40-42]. A number of research inquiries
have delved into the effects of incorporating Pilates as a valuable supplement to an athlete’s
training regimen. Indeed, Pilates can be considered an unconventional method to improve
athletic performance. It addresses postural imbalances by strengthening core muscles,
improving flexibility, and enhancing body awareness—all of which contribute to better
posture, postural imbalances being a significant factor in youth athletic performance.
Volleyball players are prone to postural imbalances due to the repetitive motions of spiking,
serving, and digging. These imbalances can lead to decreased performance and an increased
risk of injuries [43,44]. Identifying the causes (physical, psychological and technical) of
inconsistent performance in young athletes, which “discontinuous agonistic performance”
refers to, is crucial. By understanding these factors, we can design targeted training
programs to improve their physical and mental well-being, leading to more consistent
performance [45,46]. Discontinuities in performance could stem from physical limitations
like inadequate strength, endurance, or flexibility [47,48]. Training programs addressing
these weaknesses can lead to a more stable physical foundation. Moreover, psychological
factors such as anxiety, performance pressure, or lack of focus can also contribute. Training
programs incorporating mental skills training techniques such as visualization, relaxation
methods, and goal setting can help young athletes develop mental toughness.

The Negrini et al. study [49], on postural imbalances highlights the potential con-
sequences of neglecting them, where paramorphisms (temporary changes) can progress
into permanent deformities (dimorphisms). This emphasizes the importance of early
intervention through methods like Pilates to prevent such complications.

Bernardo [50] showed that employing unconventional methods aligns with the concept
of using Pilates for posture correction and performance improvement in young athletes.

Several studies support the hypothesis that there is an association between neuro-
muscular activation of the trunk and the muscles of the legs, as it has been found that
strengthening the trunk (core) muscles can increase the level of muscle strength in the
extremities (upper and lower limbs) [51,52]. Pilates can be an excellent tool in the strength-
ening and activation of the deep trunk muscles [53], and therefore it can be important in
improving postural control skills, in particular the control of the correct posture of the
pelvic girdle [54]. In volleyball, postural control is fundamental, as volleyball players are
required to continuously and quickly adjust their posture in order to react in the best possi-
ble way to game situations. The training of postural control, resulting in an improvement
of static balance, is therefore fundamental in this sport in order to create the basis for work
on dynamic balance and on flight balance [55].

While the athletes perceived these benefits, it is important to acknowledge that the
study design does not definitively prove that Pilates caused the improvements. Other
factors could have been at play [56,57].

The psychological benefits revealed in the present investigation, following a twelve-
week regimen of Pilates exercise sessions, manifested in heightened body awareness and
reduced negative emotions associated with bodily and mental sensations. While assertions
regarding the enhancement of body awareness through Pilates training can be found in
existing literature [58], this psychological aspect has not been directly examined in previous
studies [59-61] or up to the present time. Thus, the current research empirically upholds the
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assertions in literature regarding the positive impact of Pilates training on body awareness
and indicates that a 12-week duration is adequate for eliciting such transformations. These
favorable outcomes can be attributed to the mechanisms through which Pilates routines
engage various interoceptive pathways (such as proprioception from the musculoskeletal
and vestibular systems, and visceral perception through regulated breathing) that signif-
icantly contribute to the cultivation and/or preservation of the individual’s subjective
perception of their body, commonly known as body awareness [62-64]. The study findings
demonstrated that the twelve-week Pilates exercise intervention plan notably assisted
athletes in enhancing their recognition of bodily sensations and emotional states, ultimately
enhancing both physical and psychological performances. In comparison to the control
group, participants in the Pilates group reported substantially lower levels of mental fa-
tigue, as well as reduced emotional exhaustion and depersonalization. Additionally, they
experienced considerable enhancements in feelings of mental clarity, calmness, joy, vitality,
and self-assurance [65-67].

Several studies have concentrated on the advantages of Pilates in alleviating the stress
response, consistently highlighting this beneficial association. It has been endorsed and
researched in the context of stress to such an extent that a considerable body of research
has showcased highly advantageous outcomes from engaging in Pilates sessions for stress
relief and its ramifications [68—70]. According to Vicente [71], a collective Pilates training
program could boost functional capacity and overall well-being while diminishing physical
complaints and psychological strain. The researchers also inferred that this intervention
might yield enduring positive effects. Relaxation techniques can aid in combatting stress
and rejuvenating the mind, promoting a harmonious equilibrium between mind and
body while bolstering self-assurance. Similarly, Frantsi [72], noted a significant reduction
in symptoms of depression and anxiety following Pilates practice. In a similar vein,
Parveen, Kalra, and Jain [73], advocated for increased resilience-building training for
athletes to better cope with stress. Moreover, engaging in Pilates offers a convenient and
effective means of alleviating stress-induced tension, guiding athletes towards improved
posture, heightened energy levels, enhanced focus, and an overall sense of well-being
and health [74-76].

Overall, this study offers promising insights into the potential of Pilates for young
volleyball players. While more research is needed, the observed improvements in jumping
performance and serving precision as well as psychological outcomes (bodily sensations
and mental events), suggest that Pilates could be a valuable addition to training pro-
grams [77-81]. The adolescent growth spurt undoubtedly plays a role in the performance
improvement observed in the study.

The limitations of the study were the duration of both the intervention and each
session, which was insufficient to achieve more consistent adaptations. As far as the sample
is concerned, it could be effective in the future to increase the number and technical level
of the athletes involved in the study in order to achieve a greater number of statistically
significant results. With a small sample size, it is more likely that the results will be
inconsistent, as data that is further away from the average emerges more easily and even a
few unfavorable data can negatively affect the final result. Another limitation may have
been the low number of training hours of the group of athletes and the tool used to measure
physical and psychological performance. A final limitation concerns the use of SMS to
investigate the degree of participants’ perception regarding their level of consciousness and
focus on their current-moment experience. Indeed, the overall body of empirical research
of SMS psychometrics and utility is modest in scale and scope. Despite this, however, it
represents an important direction for mindfulness research Future investigations should
consider these variables.

5. Conclusions

This research clearly demonstrates the overall benefits of Pilates training on both
physical and psychological measures in young male volleyball players. In conclusion,
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this study suggests that incorporating Pilates exercises into training programs for young
athletes can be beneficial. While natural growth and development undoubtedly contribute
to performance improvement during adolescence, Pilates offers additional advantages. By
promoting proper posture and reducing the risk of injuries, Pilates can help young athletes
train safely and effectively, potentially maximizing the benefits of their natural development.
Pilates appears to be a promising addition to training programs for young male volleyball
players. While more research is needed to solidify cause-and-effect relationships, the
potential benefits for specific skills, overall well-being, and ease of integration make it
worth considering. In the future, it would be interesting to investigate the relationship
between Pilates and volleyball with a group of high-level athletes or in other collective
and individual sports disciplines in order to evaluate the effectiveness of this method on
improving the specific athletic performance of each discipline.
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