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Performance enhancement and injury risk reduction are crucial for youth elite athletes. 
The pursuit of both these goals remains challenging in team sports as individual needs 
must be balanced with collective training goals. Despite the available evidence on 
screening, maturation, monitoring, and staff involvement, the optimal approach for 
enhancing performance while reducing injury risk in young athletes has yet to be defined, 
and integrating evidence into clinical settings remains a significant challenge. 

This clinical commentary aims to share the decision-making process regarding 
performance enhancement and injury reduction in volleyball players within a youth elite 
sports school, considering maturation and a context of limited budgets for the use of 
advanced monitoring tools. A youth elite sports school offers a structured environment 
that allows young athletes, aged 12-18, to combine education with a sport-specific elite 
athletic development program supervised by a multidisciplinary team. 

The authors address challenges related to preparticipation screening, maturation 
differentiation, low-budget monitoring, and communication. Based on literature, the 
daily experiences and project outcomes, opportunities for an integrated approach are 
identified which offer scalable, evidence-informed solutions to optimize performance 
development. 

Level of Evidence    
5 

INTRODUCTION 

The optimal guidance of elite athletes to achieve maximum 
performance and to reduce the burden of injuries has been 
a point of attention for years.1,2 Promoting health in sports 
at high level is all the more important for young athletes, 
given its impact on athlete development and progression.3,
4 Translating knowledge into daily practice to enhance per
formance and reduce injury risk in youth athletes, remains 
a challenge despite existing theoretical frameworks on pre
vention5‑11 and statements on youth development,3 train
ing load,12 and mental health.13 

The development of young athletes to elite performers 
requires the involvement of a multidisciplinary staff. In 
some countries this is facilitated by selecting promising 
athletes for elite sports schools. These are structured en
vironments that allow young athletes, aged 12-18, to com
bine education with a sport-specific athletic development 
program. In theory, these elite sports school contexts pro
vide the ideal conditions to train and develop athletes. 
However, the available budget and support staff are often 
limited, and the staff is not always aware of the latest sci
entific knowledge and recommendations. As a result, the 
full potential of such a multidisciplinary approach is not al
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ways realized, and opportunities to optimize development 
and athlete well-being remain underexploited. 
The main goal of the approach is to optimize the sport-

specific development of elite youth athletes by striving for 
maximal exposure to qualitative training and match activ
ities, while carefully managing exposure and injury risk. 
This comes with practical and contextual challenges as cur
rently it is still unclear in youth athlete contexts how to 
optimally screen for individual injury risk factors. In addi
tion, it remains unclear how to best monitor training load 
and athletes’ physical and mental well-being, as well as 
how to adapt training programs accordingly. In team sports, 
this is even more complex, as coaches must balance col
lective training goals with the individual athlete’s capacity, 
while also taking into account the ongoing maturation and 
puberty process experienced by youth athletes. Together, 
these factors underscore the need for a structured, yet flex
ible approach that matches the developmental reality of 
young athletes within a performance context. 
This clinical commentary aims to share the decision-

making process regarding performance enhancement and 
injury reduction in volleyball players within a youth elite 
sports school, considering maturation and taking into ac
count a context with limited or even absent budgets to im
plement advanced monitoring tools. The authors first pre
sent the setting, followed by some challenges. For each of 
the challenges presented, existing evidence is provided, in
formation on the steps that were taken in the decision-
making process is shared, and the decisions made with re
gard to a specific challenge are presented. The authors then 
outline their current approach and discuss how it can be ap
plied to other team environments. 

SETTING 

The author team has 10 years of experience in developing 
and helping to implement evidence into decision-making 
tools for multidisciplinary staff, including physical trainers, 
coaches, medical doctors, sport physiotherapists and sport 
psychologists, in an elite youth volleyball sports school in 
Flanders, Belgium. The focus is on athletes between the 
ages of 10 and 18, with a particular focus on those aged 11 
to 13 years, because this age range is critical for maturity 
and puberty transition.14 The athletes train up to 16 hours 
a week at school, comprising two hours of strength training 
and 14 hours of volleyball-specific training. Additionally, 
they train or play matches with their club during the week
end, with a large variability in training and match exposure 
between clubs. 
Very specifically, the context is evidence-based and, 

whenever possible, uses a data-informed approach. When 
entering the school, the young athletes and their parents 
are informed about this approach, so they are fully aware of 
the goals of the multidisciplinary staff and its way of work
ing. 

CHALLENGES 

In this section the authors outline four key challenges iden
tified in the context of safeguarding and optimizing youth 
athletic development within the setting. First, the chal
lenge of screening for individual intrinsic musculoskeletal 
risk factors highlights the ongoing difficulty of identifying 
at-risk athletes with sufficient precision and feasibility. 
Second, tailoring training through maturation-aware ap
proaches underscores the need to account for varying rates 
of biological development when designing and adjusting 
training loads. Third, continuous monitoring in a low-bud
get environment points to the practical constraints faced 
by stakeholders aiming to track athlete well-being and per
formance with limited resources. Finally, the challenge of 
communication between stakeholders, including the ath
lete, emphasizes the complexity of aligning expectations 
and actions across schools, clubs, and parents to support 
the holistic development of young athletes 

CHALLENGE 1: SCREENING FOR INDIVIDUAL INTRINSIC 
MUSCULOSKELETAL RISK FACTORS 

For about 20 years, preparticipation screening has been in
tegrated in (youth) elite sports to identify individual intrin
sic risk factors. As the detection of such risk factors has 
been considered as crucial to prevent and reduce injuries,6 

preparticipation screening became a rule of thumb in Bel
gium, including for youth elite athletes. The interpretation 
of tests originally was based on research findings in adult 
athletes. However, in 2014, Caine et al.15 emphasized the 
difference between youth athletes and adults, for example 
with regard to growth-related injuries. Pfirrmann et al.16 il
lustrated differences in factors contributing to injury risk 
between youth and adult soccer players. 
The team conducted multiple research projects across 

different cohorts of young athletes who were enrolled in an 
elite youth volleyball sports school.17‑22 The main goal was 
to understand the relevance of preparticipation screening 
in relation to injury incidence and performance develop
ment. Each cohort consisted of 13 to 46 participants, aged 
11 to 16 years. The screening protocols consisted of clini
cal and functional tests. Clinical tests screened for mobil
ity (e.g. glenohumeral, scapular, knee-to-wall test, etc.) and 
strength, measured with a handheld dynamometer (e.g. ro
tator cuff, scapular muscles, hip and knee muscles). Func
tional tests included squat jumps and counter movement 
jumps, the Repeated Lateral Step Down Test, the Single Leg 
Drop Jump, the repeated heel raise test, and the Biering-
Sorensen test. The Flamingo Balance Test and the Swiss 
Ball Knee Balance Test were used to assess balance. 
The clinical tests did not detect any significant left–right 

lower extremity asymmetry (dominant versus non-domi
nant), indicating that within the young volleyball popula
tion, sport-specific clinical adaptations were not yet clearly 
developed. No consistent relationships were observed be
tween screening parameters and injuries. This observation 
aligns with findings by Tooth et al. (unpublished data), 
who also found no clear relationships between upper limb 
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functional testing and injury incidence in a sample of 300 
adolescent volleyball players. The authors further observed 
considerable variability in the execution of functional 
movements. This is not surprising given the fact that ath
letes develop physically at different rates within the age 
range investigated. McKay et al.23 indicated that coordi
nation and neuromuscular control are not fully developed 
at onset of puberty, and sensorimotor function continues 
to mature throughout adolescence. Quatman-Yates et al.,24 

Read et al.,25 and John et al.26 further highlighted that ado
lescents often experience changes in postural control and 
other motor skills, sometimes described as adolescent awk
wardness, particularly around the time of peak height ve
locity.27 Test outcomes mainly measure performance, with
out considering the impact of peak height velocity. 
As no robust relationship could be observed between 

screening outcomes and injury occurrence over multiple 
cohorts of elite youth volleyball players,17‑22 the authors 
added more performance-oriented tests of the lower limb 
(Y-Balance Test, Single Hop Test, Triple Crossover Hop Test 
for Distance, Figure of Eight Test, Tuck Jumps) and upper 
limb, the latter based on the work of Tooth et al.28 Adding 
these tests did not significantly alter the outcome. Based 
on the current findings, the authors agree with Verhagen 
et al.29 that no single preparticipation screening procedure 
can predict the risk of injuries, not only in adult athletes, 
but also in youth athlete populations. 
As such, the authors decided it would be better to move 

away from extensive, one-off preparticipation screening 
procedures and considered, as suggested by other au
thors,29‑33 introducing multiple screening moments 
throughout the season, inspired by the IOC consensus 
statement emphasizing that youth athlete development is 
unique and that advice should be tailored to the individ
ual.3 However, testing at multiple time points introduces 
an additional challenge in youth athletes as natural growth 
and maturation can influence movement quality. It is there
fore essential to avoid overestimating the effect of training 
interventions when interpreting test outcomes.34‑36 That is 
why maturation-aware approaches had to be considered. 

CHALLENGE 2: TAILORING TRAINING THROUGH 
MATURATION-AWARE APPROACHES 

Consistent with findings of other authors,34‑36 it was con
sidered that the onset and evolution of biological matura
tion might be a potential intrinsic factor impacting injury 
occurrence and athlete development. Modifying training 
parameters to balance load and load capacity, while also 
accounting for individual maturation, is particularly chal
lenging in team sport environments. Youth sport teams are 
still organized according to chronological age, yet often a 
discrepancy exists between the chronological and biologi
cal age.3 Categorizing athletes based on chronological age 
assumes a linear development trajectory, while in reality, 
biological maturation follows a highly individual, non-lin
ear path.3,15,26 

This mismatch has consequences. Observed perfor
mance, whether it is awkwardness or better performance 
because of advanced physical characteristics, may at some 

point be more attributable to biological development, 
rather than to coaching and training.3 Moreover, injury in
cidence tends to increase around the time of peak height 
velocity,37 with the risk varying by injury type. Therefore, 
documenting maturity status is essential, both to under
stand development and to inform injury risk mitigation. 
Several methods exist to assess maturation.37 Bergeron 

et al.3 considered biological maturation based on skeletal 
age, secondary sexual characteristics, and maturity-related 
anthropometric predictions. However, these authors noted 
that such methods are not always practical in youth set
tings due to challenges associated with X-ray radiation, in
cluding the need for expert interpretation and ethnic vari
ability, and privacy concerns related to secondary sexual 
characteristics. Sherar et al.38 introduced an approach to 
manage biological differences within youth teams. This ap
proach, which was further developed by Rogol et al.,35 is 
called bio-banding, also known as maturity matching. Us
ing both percentage of predicted adult stature attained at 
the time of observation and time prediction to peak height 
velocity as maturity related indicators, groups or bands of 
youth with similar maturity status are formed, which can 
then inform training load decisions, help reduce injury risk, 
and better support individual athlete development. 
This approach is particularly relevant for the volleyball 

school setting, as maturity-related advantages and risks 
are most pronounced between the ages of 11 and 13, as 
noted by Chimera et al.39 However, Chimera et al.39 empha
sized the logistic complexity of such an approach, as well 
as potential social risks such as isolation or stigmatization 
when athletes are separated from their chronological peers. 
These factors must be carefully managed when integrating 
bio-banding into team sport environments. 
Given its relevance, the physical therapy team wanted 

to explore the feasibility of applying a bio-banding ap
proach.40 This approach was developed to limit jumping 
activities during volleyball specific training when athletes 
experienced growth-related complaints or were identified 
as being at high risk for such complaints. The goal of this 
approach was to relieve symptoms associated with growth 
and to better align training demands with the athletes’ 
stage of biological development. Multiple meetings with 
the staff were necessary to find the most feasible way to in
troduce such an approach. It was finally agreed that ath
letes, if needed, could participate in a specific maturity-
based training group for two hours a week. This decision 
was based on three parameters. The first two parameters 
were the percentage of the ‘final estimated adult stature at
tainment’ and the estimation of the ‘age of peak height ve
locity’ as described by Towlson et al.41 Measurements were 
done three times during the school year. Athletes were la
beled as being at risk for growth-related-overuse symptoms 
when they were between 85% and 96% of their predicted 
adult height, as described by Jayanthi et al.31 Furthermore, 
players were labeled as being at risk when entering a 
chronological age within one year from the estimated age 
of peak height velocity.31 The third parameter was the oc
currence of subjective reported growth problems. These 
were documented twice a week. Athletes were advised to 
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train in the bio-banding group when two out of these three 
parameters were positive.42 

Athletes reported that they enjoyed training with peers 
of similar maturity status. This led to increased physical 
and technical challenges, and a noticeable reduction in 
physical complaints. Coaches also expressed satisfaction 
with the approach, noting that the maturity-based group
ing resulted in a more homogeneous training environment, 
which facilitated more targeted and effective training. 
However, it was emphasized that such targeted grouping 
should only be used during the identified maturity-related 
risk periods, rather than applied across all sessions. Based 
on these observations, the multidisciplinary team decided 
to continue and expand the bio-banding approach to four 
hours. 

CHALLENGE 3: CONTINUOUS MONITORING IN A 
LIMITED BUDGET ENVIRONMENT 

While biological maturity plays a crucial role in guiding 
athlete development, training adaptations should not be 
based on maturity status alone. In practice, decisions on 
training load and recovery should be informed by a broader, 
continuous monitoring process that includes the time 
within the season, overall load, recovery status, and athlete 
psychosocial well-being. Especially in youth sport settings, 
where individual development trajectories vary greatly, 
such holistic monitoring is essential to ensure a safe and ef
fective progression. 
This shift toward continuous monitoring requires well-

considered choices regarding the tools that are to be used. 
Various methods exist to track training load, including the 
use of wearable technology to quantify physical activity.43,
44 While such technology can offer valuable insights, the fi
nancial means to fully implement it are not always avail
able, particularly in youth sport settings. One reason is that 
monetary investments are often oriented towards senior 
teams instead of youth teams. Moreover, current wearable 
devices mainly provide data on overall external load, with
out capturing the specific internal load on different mus
culoskeletal structures.45 As a result, the research com
munity, private sector, and commercial technology 
manufacturers are still actively exploring the potential and 
limitations of these technologies in youth athletes. 
In environments where budgets are limited, low-cost so

lutions can offer meaningful support for athlete develop
ment. Even when budgets are available, they are quite often 
invested in performance-oriented tools, rather than in de
velopment and health-related tools, again forcing teams to 
rely on limited budget approaches. 
Subjective measures can play a central role in these con

texts. The rate of perceived exertion (RPE) is a widely used 
and accessible way to capture internal load,46 while tools 
like the affect grid help assess emotional responses across 
dimensions of pleasure–displeasure and arousal–sleepi
ness.47,48 However, the quality of subjective data depends 
heavily on the athlete’s honesty.49 This honesty is influ
enced by the environment created by coaches, performance 
staff, parents, and fellow athletes.50 When athletes feel 
that staff members are genuinely interested in their devel

opment and use their input constructively, they are more 
likely to respond openly and accurately. Conversely, nega
tive reactions or lack of follow-up can lead to dishonest re
porting, disengagement or poor well-being.50 

To ensure that subjective monitoring is effective, it must 
be embedded in a culture of trust, mutual respect, bilateral 
communication, and co-decision making. Athletes must 
understand the questions, so questions should be appropri
ately adapted to their age. Athletes should feel that their 
answers are not just collected but also acted upon. In this 
sense, subjective data becomes more than just information. 
It becomes the foundation for meaningful dialogue between 
staff and athlete. That said, subjective monitoring also re
quires time and effort from specialized staff for collecting 
and analyzing data, which brings its own cost and should 
not be underestimated. 
Where possible, subjective data should be comple

mented by objective measures, such as the number of 
jumps or speed of throws, to provide a broader and more 
nuanced understanding of training demands. However, 
even without these objective tools, consistent and struc
tured subjective monitoring can lead to valuable and con
textual insights. 
With these principles in mind, a low-cost monitoring 

framework was tailored to youth athletes. The goal was to 
enable more continuous monitoring throughout the season 
by combining different types of data. Systematic follow-up 
on and recording of injuries, including details about train
ing time lost, was established by the medical team. A tool 
for monitoring training and match load, perceived recov
ery, sleep quality, and mental load was introduced through 
digital self-report forms completed by the athletes on their 
mobile phones twice a week (on Thursdays and Sundays af
ter the last volleyball activity of that day). A team of phys
ical therapists and sport scientists analyzed the data twice 
a week and provided targeted feedback to both the athlete 
and coach. 
Another key component of the continuous monitoring 

in this volleyball setting is the coach and staff observation 
and interaction with the athletes on a daily basis. Although 
this information is not quantified, it is a valuable and ef
fective manner that contributes to holistic monitoring of 
athletes. While the coaches are present at the training ses
sions, the physical trainer and physiotherapist are system
atically present at specific sessions. The information cap
tured through observation, interaction and communication 
with the athletes can inform the coaches and staff to adjust 
their planned training, pay closer attention to specific ath
letes and their data, or spark a conversation between staff 
members. 
The approach allowed to identify not only periods of ex

cessive load, for example during periods of intense compe
tition, but also moments of underload, such as following 
exams or holidays or periods of disturbed sleep. More im
portantly, it enabled a more individualized approach to ath
lete support, grounded in a combination of objective and 
subjective data, tailored to the realities of a limited budget 
environment. 
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CHALLENGE 4: COMMUNICATION BETWEEN 
STAKEHOLDERS – ALIGNING SCHOOL, CLUB, ATHLETES 
AND PARENTS. 

A key challenge within the context of elite youth sports 
schools is managing and planning of training load across 
different environments while ensuring all stakeholders ex
pectations are aligned. Training at a high level cannot be 
viewed in isolation from the broader context in which these 
young athletes develop. Academic demands, exams, the in
fluence of social media and, for those living in boarding 
schools, feelings of homesickness all play a role in deter
mining an athlete’s well-being, recovery, and response to 
training stimuli.51 While the primary focus of this com
mentary is not on mental health, its relevance is evident, as 
supported by a substantial body of literature linking well-
being with athletic performance and injury risk.52 This is 
why the staff integrated monitoring tools for mental health 
and sleep. 
In elite sports school settings in Belgium, athletes typi

cally train both at school and with their club and compete 
during the weekends. These different environments intro
duce additional complexity, as club matches often result in 
a significant load spike within a 48-hour window. Moreover, 
many athletes compete at club level not only with peers but 
also with older, more mature players, a so-called compete 
up strategy.40 This occurs because athletes in elite school 
programs tend to be the most skilled of their age group and 
are therefore often selected for competition in higher age 
categories where they are surrounded by more mature and 
potentially more experienced players, resulting in both a 
higher external and internal load exposure. 
Over the years, it was observed that communication be

tween school and club coaches cannot be taken for granted. 
Training load at school is not always known or considered 
by clubs, and vice versa. To address this, communication 
and coordination between the two settings had to be im
proved. Each week, clubs received updates on their athletes’ 
participation in school training, along with data on per
ceived exertion, sleep quality, and mental state. If athletes 
showed signs of fatigue or discomfort, particularly due to 
growth-related injuries, clubs were advised to reduce week
end load. On Sunday evenings, athletes reported back on 
their status, enabling school staff to adjust Monday’s train
ing accordingly. A shared dashboard was created to track 
each athlete’s profile and evolution. Additionally, and in 
case a club coach was informed on Friday about the health 
situation of a player(s) including a potential demand to re
duce the weekend load to not aggravate an existing injury, 
the data from the Sunday questionnaire served as a control. 
Weekend load was systematically higher than weekday 

load, often resulting in increased muscle soreness and stiff
ness. This imbalance proved difficult to manage, partly be
cause athletes and club coaches tend to prioritize maximum 
playing time, sometimes at the expense of long-term de
velopment. Athletes may fear losing their place in the team 
if they rest, and they are eager to play the sport they love. 
Nevertheless, the project led to growing mutual under
standing between school and club environments, which en

couraged us to further develop and continue this collabora
tive approach. 
In addition to schools and clubs, parents represent a 

third critical and quite often difficult stakeholder group. 
While the medical team consistently informed parents 
about injuries, it was found more challenging to involve 
them in decisions related to training load management. 
Many parents are actively engaged during weekend 
matches and often struggle to understand why their child, 
despite being among the top performers of their genera
tion, is not playing a full match. The idea of strategic rest 
for long-term development and injury prevention may con
flict with their immediate expectations and aspirations or 
with their beliefs that the more kids train or play, the better 
they become. 
Despite these challenges, the multidisciplinary staff re

mains committed to involving parents in the development 
process. Ongoing communication is essential to build 
shared understanding and trust, particularly when it comes 
to difficult but necessary decisions such as reducing playing 
time or modifying training loads. Effective youth athlete 
development requires more than just expert staff and struc
tured programs. It demands coordinated support and com
munication across all environments where the athlete lives, 
learns, and trains. 

FROM CHALLENGES TO OPPORTUNITIES: THE 
TEAM’S CURRENT APPROACH AND FUTURE 
DEVELOPMENT 

The past ten years, the multidisciplinary team has tried to 
tackle the different challenges to understand the impact 
of changes on training processes and injuries, while con
tinuously seeking optimization through a step-by-step ap
proach. It is recognized today that coaching (young) ath
letes should be done through a multidisciplinary 
approach.53 Reduction of injury risk should be pursued in 
order to increase training performance and player progres
sion.4 Therefore, an optimal balance between load and load 
capacity is essential. The authors outline the current ap
proach within an elite youth volleyball school. 
When young athletes are selected to enter the elite 

youth sport school, a medical screening is carried out as 
required by the government, along with a global muscu
loskeletal screening. The latter is not intended to predict 
injuries, but to identify physical points of attention that 
could be beneficial for both performance and athlete’s 
health. These elements are then followed up during the 
training sessions. Furthermore, maturity status is deter
mined, based on the elements related to the bio-banding 
approach as previously described. Whenever a young ath
lete is categorized as “at risk”, the athlete is referred to a 
“bio-banding training group” for four hours a week. As soon 
as the risk period is over, the athlete returns to the regu
lar training group. For the follow-up of athletes, accessi
ble tools, as described before, are used to collect data on 
training load and response. The focus is not on data abun
dance, but on producing meaningful signals and contextual 
tendency to guide decision-making among team staff mem
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bers. For all athletes, load monitoring is conducted weekly 
using forms that can be filled in via their mobile phones. 
After analysis by the medical team, this information is then 
used to inform club trainers with regard to participation 
in the volleyball activities scheduled during the weekend, 
which is mostly competition. At the end of the weekend, 
trainers and medical staff of the school are informed about 
the training load in the weekend, potentially sustained in
juries and level of recovery, allowing them to adapt indi
vidual training load whenever needed within the upcoming 
week. More detailed and individualized follow-up of young 
athletes is done whenever warning signs appear based on 
the collected data. The team member involved depends on 
the specific issue. If needed, sport psychologists and/or nu
tritionists can be consulted, or school staff may be con
tacted. At the end of each school year, a retrospective data 
analysis is done to evaluate the pros and cons of decisions 
with regard to performance optimization and injury reduc
tion. 
A major difference exists with regard to between- and 

within-player variability in load and response. Overall, a 
beneficial tendency regarding the number of injuries was 
observed. Athletes and trainers responded positively to the 
bio-banding approach. Weekly communication procedures, 
based on low-cost monitoring tools, help to build a shared 
understanding of training progression and athlete needs. 
This fosters awareness, alignment, and buy-in from all 
stakeholders. The use of data helps to provide structure, 
rhythm, and focus on the development process without 
overwhelming complexity. The bio-banding approach will 
be continued and expanded. It will consist of four hours 
of differentiated ball training and two hours will be added, 
allocated to targeted strength and conditioning sessions, 
with increased emphasis on addressing individual weak 
links such as proprioception and physical fitness. This ap
proach aligns with the core principle of bio-banding and 
its intended practical application, namely to tailor training 
content to the biological development stage of the athletes 
in order to optimize performance while safeguarding long-
term health.40,54 

As such, training and competition conditions are contin
uously optimized when young athletes are involved in dif
ferent settings. Based on gradual implementation over the 
years, staff members have become aware of the importance 
of approaching the young athlete with the developmental 
process in mind. A challenge though remains to further in
volve club coaches as well as parents in order to achieve 
a truly balanced training and match approach. Keeping in 
mind that it takes years to become a grown-up elite athlete, 
creating awareness of the benefit of a long-term perspec
tive is crucial. 

TRANSFER TO OTHER CONTEXTS 

The core principles and tools described in this elite youth 
volleyball context can be transferred to other youth team 
sports where individual development must be safeguarded 
within increasingly performance-driven environments. 

First, the low-cost repeated monitoring procedure can be 
used in other team contexts. Whatever team context, ath
letes can easily complete short self-report questionnaires 
on training load, fatigue, sleep quality, and stress levels via 
their smartphones. 
Second, maturation-aware grouping - like the bio-band

ing approach - can be adopted in other team contexts. For 
instance, in teams with higher levels of contact, grouping 
players by biological rather than chronological age can help 
limit the risk of contact injuries for late- maturing athletes 
competing with early developers. 
Third, communication loops between stakeholders are 

essential in any youth sport context, certainly when players 
have to perform in multiple environments. A shared digital 
dashboard between school staff, club coaches, athletes and 
parents help align training load and reduce the risk of over
loading a talented athlete who is eager to take every oppor
tunity to perform. 
The strength of the approach lies in its simplicity, scala

bility, and focus on communication. In a context that works 
with limited budget for monitoring tools, the approach en
ables optimized individual training load in a team sport 
context. Crucial in the approach is strong communication 
in a context of trust. The team must put forward clear pri
orities, gather meaningful data without collecting an abun
dance of unnecessary data. As such, these principles can 
easily be transferred to other team contexts with limited re
sources. 

CONCLUSION 

This clinical commentary describes the decision-making 
process regarding performance enhancement and injury re
duction in volleyball players within a youth elite sports 
school, considering maturation and taking into account a 
context with no budget to implement advanced monitoring 
tools. It is important to move from one-off preparticipation 
screenings to continuous monitoring, taking into account 
the non-linear growth and maturation process. Bio-band
ing can be a valuable approach, even if used to a limited ex
tent. Communication and trust between athletes, coaches, 
clubs, schools, athletes and parents are crucial to making 
an integrated approach possible. Young athletes must feel 
safe to share their concerns, certainly in sports where the 
pool of young talent is limited. With this contribution, the 
authors wanted to share the decision-making processes, 
building upon evidence, generating insight into the conse
quences of the decisions made, but based on a low-cost, in
tegrated approach. As such, it is the authors’ hope to in
spire other youth sports environments to develop realistic, 
context-sensitive strategies that prepare young athletes to 
not only focus on quick wins but work towards becoming 
the best within their generation. 
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