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Resumen
Foundation: Sleep, as a physiological process, can be
addressed pedagogically and clinically; it constitutes a
passive  factor  in  sports  performance,  being
systematically integrated as part of the sports training
management process.Objective: To analyze the effects
of an educational program for youth volleyball players
on  sleep  hygiene  and  muscle  recovery.Methods:  A
quasi-experimental  study  with  a  sample  of  50  male
volleyball players (n = 25 per group), using validated
instruments (Pittsburgh Sleep Quality Index and Total
Quality  Recovery  Scale)  after  eight  weeks  of
intervention, which included educational sessions, sleep
hygiene  routines,  and  post-training  muscle  recovery
strategies.  Results:  Intragroup analysis  showed that
the  experimental  group  presented  significant
improvements,  reducing  central  tendency  measures
from 6.4/6.0 to 4.8/5.0 (Z = −3.21; p = 0.001) in the
PSQI, while the control group showed no changes (p =
0.263).  Intergroup  analysis  revealed  no  significant
differences  in  the  pretest,  confirming  init ial
homogeneity.  However,  in  the  posttest,  notable
differences were identified in favor of the experimental
group (U = 187.0; Z = −2.89; p = 0.004). Regarding the
TQR,  the  experimental  group  improved  significantly,
from moderate to good recovery (12.6/13.0 → 16.1/16.0;
Z = −3.45; p < 0.001), while the control group showed
a  slight  non-significant  increase  (p  =  0.311).
Additionally,  intergroup analysis  confirmed significant
posttest differences in favor of the experimental group
(U = 162.0; Z = −3.18; p = 0.001). Conclusions: It is
confirmed  that  a  structured  educational  intervention
program for sleep hygiene and muscle recovery, can be
an  effective  strategy  to  improve  sleep  quality  and
perceived recovery in youth volleyball players.
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Abstract
Fundamento:el sueño como proceso fisiológico puede
ser intervenido pedagógica y clínicamente; constituye
un factor pasivo del rendimiento deportivo, integrándolo
de  forma  sistemática  como  parte  del  proceso  de
dirección  del  entrenamiento  deportivo.Objetivo:
analizar  los  efectos  de  un  programa educativo  para
voleibolistas  juveniles  en  la  higiene  del  sueño  y  la
recuperación  muscular.  Métodos:  investigación
cuasiexperimental con una muestra de 50 voleibolistas
masculinos (n=25 por grupo), utilizando instrumentos
validados (Pittsburgh Sleep Quality Index y Total Quality
Recovery Scale) tras ocho semanas de intervención en
que  se  integraron  sesiones  educativas,  rutinas  de
higiene  del  sueño  y  estrategias  de  recuperación
muscular  postentrenamiento.Resultados:
intragrupalmente,  el  grupo  experimental  presentó
mejoras  significativas,  disminuyendo  las  medidas  de
tendencia central de 6.4/6.0 a 4.8/5.0 (Z= −3.21; p=
0.001) en el  PSQI,  mientras que el  grupo control  no
mostró  cambios  (p=0.263).  El  análisis  intergrupal  no
determinó  diferencias  significativas  en  el  pretest,
confirmando homogeneidad inicial. Sin embargo, en el
postest se identificaron diferencias notables a favor del
grupo  experimental  (U=187.0;  Z=−2.89;  p=0.004).
Para el  caso del  TQR,  el  grupo experimental  mejoró
significativamente, desde una recuperación moderada a
buena  (12.6/13.0  →16.1/16.0;  Z=−3.45;  p<0.001),
mientras que el  grupo control  mostró un incremento
leve  no  significativo  (p=0.311).  Por  otra  parte,  el
análisis  intergrupal  confirmó diferencias  significativas
en el postest a favor del grupo experimental (U=162.0;
Z=−3.18; p=0.001).        Conclusiones: se confirma
que  un  programa  estructurado  de  intervención
educativa para la higiene del sueño y la recuperación
muscular  puede constituir  una estrategia eficaz para
mejorar  la  calidad  del  descanso  y  la  percepción  de
recuperación en voleibolistas juveniles.
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INTRODUCTION

Sports performance, as a multifactorial process,
is  directly  and indirectly  influenced by a  wide
range  of  components  of  sports  preparation,
classified  in  the  theory  and  methodology  of
sports training into major areas of intervention,
such as physical,  psychological,  socioeconomic,
medico-biological,  and  pedagogical,  among
others.  Therefore,  the  analysis  of  sports
performance  is  based  on  a  comprehensive
approach, as defined by Gómez-Ruano et al.(1).
Specifically, muscle recovery and sleep hygiene
have emerged as fundamental  components for
optimizing  sports  performance  in  terms  of
supercompensation,  as  an  indicator  directly
related  to  organic  bioadaptation(2,3),  and  the
prevention of sports injuries(4,5).

In  specific  disciplines  such  as  volleyball,
characterized  by  explosive  and  repeated
high-intensity efforts with brief recovery periods(6),
sleep  represents  a  significant  physiological
resource that still requires scientifically grounded
integration  and  monitoring  within  educational
and specialized training programs, particularly in
youth categories(7,8).

Sleep hygiene refers to a set of behavioral and
environmental  practices  aimed  at  promoting
optimal nocturnal rest. These include maintaining
regular  sleep  schedules,  avoiding  excessive
screen  use  before  bedtime,  ensuring  an
appropriate sleep environment, and reducing or
eliminating the consumption of stimulants such
as  caffeine(9).  In  a  sports  context,  poor  sleep
hygiene has significant  repercussions  on sleep
quality,  which  in  turn  negatively  affects
physiological  recovery,  hormonal  balance,
cognitive  function,  and  the  consolidation  of
effective  motor  learning  habits(10,11).  These
alterations  can  directly  impact  the  athlete’s
physical,  psychological,  and  technical
performance(12,13),  including  youth  volleyball
players (14,15),  an  age  group  that  also  faces
additional  challenges  related  to  biological
maturation,  academic  stress,  and  competitive
pressures.

On  the  other  hand,  muscle  recovery,  as  a
biological process, involves the reconstruction of
muscle  fibers,  including  the  reabsorption  of
metabolites  and  the  restoration  of  energy
balance(16). This process is enhanced by sleep as
a  recovery  mechanism,  which  is  planned
according  to  the  principle  of  the  appropriate
balance between load and rest(17,18). During deep

sleep phases, particularly slow-wave sleep, there
is  an  increase  in  growth  hormone  secretion,
protein synthesis,  and modulation of  biological
inflammation(19,20). Therefore, lack of sleep delays
these  restorative  processes  and  increases  the
risk  of  overload  injuries,  a  relatively  common
issue in systematically trained volleyball players.

Although existing research strongly supports the
essential role of sleep-in organic recovery and,
consequently,  in  sports  performanc (21,22),  there
remains  a  practical  need  to  pedagogically
implement  sleep hygiene strategies  in  training
programs for youth athletes. This is particularly
relevant  given  that  families,  coaches,  and
athletes themselves often tend to underestimate
the  importance  of  nocturnal  rest  compared to
other  performance-related  variables  such  as
nutrition,  socio-familial  stability,  training  load
variation,  or  game tactics(23).  This  tendency  is
especially  concerning  during  adolescence,  a
cr i t ica l  stage  for  neurobio logical  and
psychological  development ( 2 4 ) .

Based on the above, there is a need to design
specialized  educational  intervention  strategies
for the organization and structuring of volleyball
training components(25,26), including aspects such
as sleep hygiene and general muscle recovery.
These  strategies  should  be  adapted  to  the
psychosocial  characteristics  of  youth  volleyball
players, promoting autonomous and sustainable
practices  that  positively  impact  overall  health
and, consequently, the athlete’s career trajectory.
In this regard, various studies report educational
interventions on sleep with positive outcomes in
sleep quality and duration, as well as in related
variables  such  as  physical  performance  and
attention(27,28).

In some invasion sports such as basketball and
football,  similar  program  focused  on  muscle
recovery and sleep hygiene have been shown to
improve  reaction  times,  mood,  and  perceived
exertion(29,30),  all  of  which  are  also  relevant
indicators  in  volleyball.  However,  the  national
and  international  literature  reviewed  does  not
provide sufficient evidence of  specific  program
targeting  youth  volleyball  players,  thereby
justifying  the  theoretical  and  methodological
relevance of the present study.

This research will not only contribute to filling a
gap  in  the  scientific  literature  applied  to
volleyball but will also serve as a theoretical and
methodological  basis  for  designing  future
educational policies and preventive strategies in
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school,  federated,  and  community  sports
contexts. Therefore, the aim of this study is to
analyze the effects of an educational program for
youth  volleyball  players  on  sleep hygiene and
muscle recovery.

METHODS

The study used a quasi-experimental design with
a pretest–posttest  approach and an equivalent
control group, based on the hypothesis that “an
educational  program adapted  to  the  needs  of
youth  volleyball  players  will  improve  sleep
hygiene and muscle recovery.” The dependent
variables  were  “sleep  hygiene”  and  “muscle
recovery,”  while  the independent  variable  was
“the educational program.”

A representative sample of male youth volleyball
players (U18/U19) was studied, selected through
unrestricted random sampling (N=57; confidence:
95%;  error:  5%;  n=50),  and  divided  into  two
independent groups of equal size (n=25 each).
This  sample  size  was  sufficient  to  establish
reliable correlations with a medium effect  size
(Cohen’s d:  0.50),  a significance level  of  0.05,
and statistical power of 1 – β error probability
(0.80). The inclusion criteria describing the study
population were:

Youth volleyball players according toa.
International Volleyball Federation
standards (U18/U19), male, and
members of provincial teams in the
Republic of Cuba.
Regular competitive activity withb.
scientifically trained teams (at least five
previous years).
Minimum training load (≥ 4 weeklyc.
sessions or ≥ 8 hours/week).
Compatible health status and absence ofd.
recent sports injuries.
No use of self-medicated or prescribede.
pharmacological treatments affecting
sleep or recovery.
Availability and ability to comply with atf.
least 90% of the intervention process,
and signed informed consent.

The  Sleep  Hygiene  and  Muscle  Recovery
Educational Program (PHS-RM) was implemented
over eight consecutive weeks, aiming to improve
nocturnal  sleep  habits  and  optimize  muscle

recovery  in  youth  volleyball  players.  The
intervention  included:

Theoretical-practical educationala.
sessions.
Standardized sleep hygiene routines.b.
Post-training muscle recoveryc.
components.
Weekly monitoring and feedback.d.

The  intervention  group  followed  the  proposed
program, while the control group continued with
the i r  usua l  spor ts  t ra in ing  p lan .  The
implementation  phases  were:

Familiarization Phase (Week 0): Initial1.
orientation session (90 min): Explanation
of the study objective, benefits of sleep
for performance and muscle recovery,
instructions for daily sleep tracking and
the TQR scale. Distribution of printed
and digital materials: illustrated guides
with sleep hygiene routines (schedules,
bedroom environment, screen and
caffeine restrictions), stretching
techniques, and a daily log. Baseline
assessment as part of the pretest, which
included sleep quality, perceived muscle
recovery, and supplementary data such
as morning heart rate, total sleep time,
and perceived muscle fatigue.
Educational Phase (weeks 1-2): two2.
in-person group sessions (60 min each,
once a week) led by a sleep medicine
specialist and a physical trainer, which
included: Session 1: fundamentals of
sleep and performance (chronobiology,
sleep stages, relationship with protein
synthesis and recovery, and importance
of consistent schedules/going to bed
between 10:00-11:00 pm, waking up
between 6:30-7:00 am). Session 2: sleep
hygiene applied to athletes (control of
light and ambient temperature (18-20
°C), limiting screen time ≥ 60 min before
bed, reducing caffeine and energy drinks
after 4:00 pm, breathing relaxation
techniques and gentle stretching before
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bed; the sessions included practical
demonstrations of relaxation and
stretching routines.
Structured intervention phase (weeks3.
3-8): Includes a daily sleep hygiene
routine (fixed bedtime (10:30 PM ± 30
min) and wake-up time (6:45 AM ± 30
min), avoiding naps longer than 30 min
and after 5:00 PM, use of dim light (≤ 50
lux) one hour before sleep, nighttime
practice of 5-7 min of diaphragmatic
breathing and gentle dynamic stretching
of the lower and upper body.
Post-training muscle recovery routine
applied immediately after each volleyball
session in ≥ 3 sessions/week (guided
hydration (7-10 ml/kg within 30 min after
training), sequence of static stretches
held for 15-20 s per muscle group
(shoulders, back, quadriceps, hamstrings,
calves, lumbar erectors), use of
self-massage with a foam roller for 5 min
(2 slow passes per group)). muscle.
Recording of the level of perceived
recovery using TQR 30 min after the
session).
Monitoring and feedback phase:4.
(includes a sleep diary) nightly recording
of bedtime, wake-up time, nighttime
awakenings, and naps. Weekly follow-up
by the principal investigator was also
conducted to address questions, verify
adherence, and reinforce habits, along
with personalized feedback for each
player based on the diary entries and the
TQR (Treatment Questionnaire).
Adherence was defined as ≥ 80%
compliance with daily routines and
in-person sessions. Adherence was
verified through review of sleep diaries
and session attendance, and players with
< 80% adherence were analyzed
according to the intention-to-treat
principle but reported as under-adherent.
Final evaluation phase (post-test/week 8):5.
re-application of PSQI, TQR, sleep diaries

and other secondary variables.
Intra-group (pre- vs post-) and
inter-group (experimental vs control)
comparison to determine the effects of
PHS-RM.

Players in the experimental group showed high
adherence  to  the  PHS-RM  program  (≥90%),
indicating  its  feasibility  and  acceptance  in  a
youth  sports  context.  Participants  with  lower
adherence were included in the analysis under
the intention-to-treat principle.

The volleyball players in the experimental group
showed  a  high  degree  of  adherence  to  the
PHS-RM,  according  to  the  adherence  analysis.
Adherence  was  operationally  defined  as  the
execut ion  of  at  least  90%  of  the  dai ly
intervention routines, attendance at face-to-face
educat ional  sessions,  and  cont inuous
implementation of post-training muscle recovery
strategies.  This  was confirmed through weekly
analysis  of  sleep  diaries,  TQR  records,  and
participation  in  scheduled  sessions.  Most
members  of  the  experimental  group  reached
appropriate  adherence  standards  (≥90%),
indicating  that  the  program  is  accepted  and
feasible in a youth sports setting. To maintain the
internal  validity  of  the study,  participants with
lower levels of adherence were included in the
analysis  according  to  the  intention-to-treat
principle,  without  being  excluded  from  the
statistical  processing.

The  study  complied  with  international  ethical
guidelines  for  human  research  (CIOMS,  2016)
and  received  institutional  ethics  committee
approval.  Informed consent  was obtained from
parents/guardians, and assent from the players.
The  following  internationally  validated
instruments  were  used:

Pittsburgh Sleep Quality Index (PSQI): a1.
19-item questionnaire that assesses sleep
quality over the past month, plus five
additional items to be answered by a bed
partner. (31) Dimensions: subjective
sleep quality; sleep latency (time to fall
asleep); sleep duration; usual sleep
efficiency (hours slept/hours in bed);
sleep disturbances (awakens, breathing
problems, nightmares, etc.); use of sleep
medication; daytime dysfunction
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(sleepiness, fatigue). Norms: each
dimension is scored from 0 to 3 (0 = no
problem; 3 = severe problem; 0-4: good
sleep quality; 5-10: poor sleep quality;
>10: significant sleep disturbances). The
overall score is obtained by summing the
seven components, with a range of 0 to
21 points.
Total Quality Recovery Scale (TQR):2.
assesses muscle recovery and fatigue
through a “perceived recovery”
dimension, validating the level of
recovery and perceived fatigue after
training sessions or competition. (32) The
scale consists of a single item: “How
would you rate your overall recovery
(physical and mental) since the last
training session/competition?” Norms:
the athlete indicates a value on a
Likert-type scale of 6 to 20 points (6–10:
very poor to poor recovery (high fatigue);
11–14: moderate recovery; 15–17: good
recovery; 18–20: very good/optimal
recovery.)

Data  did  not  follow  a  normal  distribution
according to  the Shapiro-Wilk  test  (p  < 0.05).
Therefore,  non-parametric statistics were used:
Wilcoxon  signed-rank  test  for  related  samples
and  Mann–Whitney  U  test  for  independent
samples  (p  ≤  0.05).  Statistical  analyses  were

conducted using IBM SPSS Statistics and G*Power.

RESULTS

The results  of  the PSQI  test,  according to  the
Wilcoxon test, showed significant differences in
global  sleep  quality  for  the  intervention
(experimental)  group  (p  =  0.001).  The
mean/median scores decreased to values more
consistent with a “good sleep quality” level in the
posttest  (mean/median:  6.4/6.0  →  4.8/5.0).
Negative ranks predominated with 20 subjects (2
positive,  3  ties),  and a  Z value of  −3.21 was
reported  (large  effect  size:  r  =  0.64).  These
results indicate a positive and consistent effect of
the intervention program on sleep regulation in
the volleyball players of the experimental group.
In  contrast,  the  control  group  showed  only  a
slight, non-significant reduction in its global score
based  on  central  tendency  data  (6.3/6.0  →
6.0/6.0) and significance values (Z = −1.12; p =
0.263),  maintaining  a  “poor”  level  of  sleep
quality.  This  suggests  stability  in  the athletes’
habits in the absence of a specific intervention.

Regarding  the  intergroup  analysis,  the
Mann–Whitney  U  test  initially  confirmed
homogeneity between the independent groups.
However, in the posttest, after the intervention, a
significant  difference was observed in  favor  of
the experimental group (U = 187.0; Z = −2.89; p
= 0.004), with a moderate-to-large effect size (r
= 0.58). This demonstrates the effectiveness of
the educational  intervention program on sleep
hygiene compared to the usual practice followed
by the control group. (Table 1).
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The intergroup results of the TQR test, according
to  the  Wi lcoxon  test ,  showed  that  the
experimental  group demonstrated a  significant
and clinically relevant improvement at the end of
the intervention.  Measures of  central  tendency
indicated a “moderate” level of recovery in the
pretest (12.6/13.0), and a “good recovery” in the
posttest  (16.1/16.0).  Rank  patterns  showed  a
predominance of  positive ranks (22 positive,  1
negative, 2 ties), with a Z value of −3.45, a large
effect  size  (r  =  0.69),  and  high  statistical
significance (p < 0.001).

In  contrast,  the  control  group  showed  a
non-significant  increase  in  its  evaluation,  with
lower  central  tendency  values  than  the
experimental group (12.8/13.0 → 13.2/13.0; Z =

−1.01;  p  =  0.311).  This  suggests  that  the
observed  improvement  may be  attributable  to
normal  training  variations  rather  than  a
systematic  effect.

Regarding  the  intergroup  analysis,  the
Mann–Whitney  U  test  showed  no  significant
differences  in  the  pretest,  confirming  initial
homogeneity  between  the  independent  groups
for  the  TQR  variable.  However,  significant
differences were found in the posttest in favor of
the experimental group (U = 162.0; Z = −3.18; p
= 0.001). This statistically supports the positive
effects of the educational intervention program
on sleep quality and the reduction of fatigue in
youth  volleyball  players  who  underwent  the
intervention. (Table 2).

DISCUSSION

The aim of this study was to analyze the effects
of  a  structured  educational  program on  sleep
hygiene and muscle recovery in youth volleyball
players. This objective was achieved, supporting
the  research  hypothesis  that  a  pedagogical
intervention  adapted  to  the  needs  of  youth
volleyball  players  would  produce  significant
improvements  in  the  dependent  variables
compared to a control group that maintained its
usual training. Significant and clinically relevant
improvements  were  conf i rmed  in  the
experimental group, both in global sleep quality
and perceived muscle recovery.

From  an  intragroup  perspective,  results
measured  with  the  PSQI  test  showed  that
volleyball  players  who  underwent  the  sleep
hygiene  and  muscle  recovery  intervention
program  (PHS-RM)  experienced  a  notable
reduction  in  global  scores,  transitioning
qualitatively  from  a  “poor”  level  (pretest)  to
values consistent  with a “good” level  of  sleep
quality. This decrease was not only statistically
significant but also practically relevant, as PSQI
benchmarks  provide  clear  cut-off  points  for
clinical  interpretation.  In  contrast,  the  control
group  maintained  relatively  stable  values
between pretest and posttest, with no significant
differences,  suggesting  that  the  improvements
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observed in the experimental group cannot be
attributed solely to natural adaptation to training
or the passage of time.

These findings are consistent with the scientific
literature, which highlights the positive impact of
educational  interventions  on  sleep  quality  in
young  athletes,  especially  those  combining
theoretical  knowledge with practical  behavioral
strategies. Such interventions have been shown
to  improve  sleep  duration,  regularity,  and
perceived quality(27,28). Similarly, Charles Walsh et
al.(7) emphasize that sleep hygiene education is a
fundamental  tool  in  the  comprehensive
management  of  sports  training,  particularly
during  formative  stages  when  habits  are  still
modifiable.

Considering  the  characteristics  of  youth
volleyball players, the observed improvements in
sleep quality are particularly relevant due to the
physiological  and  neuromuscular  demands  of
both the sport and the athletes’ biological age.
Volleyball is characterized by repeated explosive
actions,  such as  jumps involving high-intensity
efforts with short recovery periods, which require
effective recovery processes(6,22). In this context,
optimizing  sleep  facilitates  key  processes  of
supercompensation  and  organic  adaptability,
p romot ing  be t te r  res to ra t i on  o f  the
neuromuscular  system and contributing  to  the
prevention of overload-related injuries.

The intergroup analysis further reinforced these
findings. The absence of significant differences in
the  pretest  confirmed  initial  homogeneity
between groups, while posttest results in favour
of  the  experimental  group  demonstrated  the
positive effect of the intervention. This pattern
al igns  with  other  studies  showing  that
improvements  in  sleep  quality  among  young
athletes do not occur spontaneously but require
systematic and sustained interventions(8,13).

Regarding  perceived  muscle  recovery,  TQR
results showed a significant improvement in the
experimental  group,  which  progressed  from
“moderate” to “good recovery” levels after the
intervention. This finding is particularly relevant
since  the  TQR  is  widely  used  as  a  sensitive
indicator of fatigue and recovery in training and
competition  contexts(32).  The  predominance  of
positive ranks in the Wilcoxon test,  along with
the  magnitude  of  change  observed,  suggests
that  the  intervention  not  only  improved
subjective  perception  but  may  also  have
influenced  underlying  physiological  processes

related  to  sleep  and  post-training  recovery
routines.

Thus, the results of this study are consistent with
evidence  l inking  adequate  sleep  to  the
optimisation  of  protein  synthesis,  hormonal
regulation,  and  modulation  of  inflammatory
processes, particularly during deep sleep phases(19,20).
In  this  sense,  the  study  provides  empirical
support  for  the  inclusion  of  sleep  hygiene
educational strategies within recovery models for
youth volleyball players.

Furthermore,  when  comparing  these  findings
with studies conducted in other team sports, a
clear convergence emerges. For example, Cheri
Mah et al.(30) demonstrated that sleep extension
in  collegiate  basketball  players  improved
physical  performance  and  perceived  recovery,
while Longo Ugolotti et al. (29) showed that sleep
quality  predicts  perceived  exertion  and
psychological  wel l -being  throughout  a
competitive season in soccer players. Although
these studies were conducted in different sports
contexts, their conclusions reinforce the idea that
sleep  is  a  transversal  factor  influencing  both
performance and recovery across disciplines.

Despite  these  findings,  the  study  has  several
limitations  that  should  be  considered.  The
sample size,  although statistically sufficient for
medium effect sizes, is limited for generalizing
results  to  other  populations,  such  as  female
volleyball players or athletes from different age
groups and competitive levels. Additionally, the
use  of  subject ive  measures,  a l though
internationally validated, may be influenced by
perceptual or motivational biases. Future studies
could incorporate more objective methods such
as  act igraphy  or  polysomnography  to
complement  these  f indings.

Moreover,  the  intervention  duration  of  eight
weeks  did  not  allow  for  assessment  of  the
long-term sustainability of the observed effects.
Longitudinal studies with extended follow-up are
needed  to  determine  whether  acquired  habits
remain  effective  over  time  and  whether
improvements  in  sleep  quality  and  muscle
recovery translate into reduced injury rates or
enhanced competitive performance.

Based  on  these  limitations,  future  research
should  expand  the  intervention  program  to
different  age groups  and sports  contexts,  and
analyze  the  specific  contribution  of  each
component  (education,  sleep  routines,

https://medisur.sld.cu/index.php/medisur


Descargado el: 12-04-2026 ISSN 1727-897X

Medisur 8 enero 2026 | Volumen 24 | Numero 1

post-training recovery). It would also be valuable
to explore relationships between improved sleep
and  key  training  variables  such  as  mood,
attention,  technical-tactical  performance,  and
physiological  indicators  of  load  and  recovery.

In conclusion, the results of this study confirm
that  a  structured  educational  intervention
program  targeting  sleep  hygiene  and  muscle
recovery can be an effective strategy to improve
rest  quality  and  perceived  recovery  in  youth
volleyball  players.  These findings  highlight  the
need  to  incorporate  s leep  as  a  central
component  in  sports  training  management,
contributing not only to athletic performance but
also to health and the overall  development of
young athletes.
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