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Purpose: The aim of this study was to investigate pre- to post-match changes in hydration status and examine associations
between dehydration markers and GPS-derived external load variables in elite academy football players during official
competition.

Methods: Thirty-eight elite male academy football players (15-19 years) participated in the study, resulting in 69 match
observations collected across 10 official matches. Hydration-related variables included pre- and post-match body mass
(BM), urine specific gravity (USG), handgrip strength (HS), percentage dehydration (%deh), fluid intake (W), and estimated
rehydration requirements (REHA). External load was monitored using 10-Hz GPS devices and included total distance
covered, relative running intensity, maximal velocity, high-intensity running distance, sprint distance, and accelerations/
decelerations. Pre- to post-match differences were assessed using paired-samples t-tests, while associations between
dehydration and GPS variables were analyzed using Spearman’s rank correlation coefficients.

Results: Significant reductions in body mass were observed following match play (P < 0.001), with players losing 0.9 + 0.5 kg
on average, corresponding to a mean dehydration level of 1.2 + 0.7%. Urine specific gravity increased significantly post-match
(P =0.001), indicating deterioration in hydration status. Although mean dehydration remained below the commonly cited
2% threshold, 11.6% of observations exceeded this value. Fluid intake during matches (1.0 + 0.5 L) appeared insufficient
relative to estimated rehydration requirements (2.9 + 1.1 L). A significant positive correlation was observed between %deh
and total distance covered (rho = 0.283, P = 0.019), whereas no significant associations were found for other GPS variables.
Midfield players demonstrated significantly greater relative running intensity than defenders and forwards (P < 0.001),
although no positional differences in dehydration were identified.

Conclusions: Elite academy football players demonstrated significant match-induced deterioration in hydration status
during official competition. Individualized hydration monitoring and fluid replacement strategies may be important for
optimizing recovery and reducing exercise-induced fluid deficits in elite youth football.

Keywords: urine specific gravity; fluid balance; body mass loss; rehydration; GPS monitoring; adolescent athletes; match
demands.

Introduction

Maintaining euhydration is essential for optimal physiological
function and athletic performance, particularly in intermittent
high-intensity sports such as football'2. Football match play is
characterized by repeated accelerations, decelerations, sprinting
actions, and changes of direction performed over prolonged
periods, resulting in substantial metabolic heat production and
sweat loss**. During competitive matches, players typically cover
between 8 and 13 km, with a considerable proportion of energy
expenditure converted into heat, thereby placing significant
demands on thermoregulatory and fluid balance mechanisms®.
Consequently, dehydration frequently occurs during football
activity and may negatively influence physiological and physical
performance.

Youth football players represent a particularly vulnerable
population regarding hydration management due to ongoing
biological maturation, altered thermoregulatory responses,
and inconsistent hydration behaviors®’. Previous research

has demonstrated a high prevalence of hypohydration among
elite adolescent football players even before the beginning of
training or competition. Phillips et al. (2014)° reported that 77%
of elite European youth football players presented with urine
specific gravity (USG) values indicative of hypohydration prior
to training sessions, while Arnaoutis et al. (2013)% observed
dehydration prevalence exceeding 89% in young soccer players
attending a summer training camp. Furthermore, young athletes
frequently fail to adequately replace sweat-induced fluid losses
during exercise when drinking ad libitum, often replacing less
than 50% of total fluid losses’ .

The physiological consequences of dehydration during
football activity are well documented. Reductions in body
mass exceeding 2% have been associated with impairments in
physical and technical performance, including repeated sprint
ability, intermittent running capacity, dribbling performance,
and increased perceived exertion'""*, Additionally, dehydration
combined with exercise-induced heat stress may further
compromise cardiovascular and thermoregulatory function,
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potentially affecting match performance and recovery'. Given
the demanding nature of elite academy football, effective
hydration strategies are therefore essential not only for
maintaining performance but also for reducing physiological
strain during competition.

In recent years, global positioning system (GPS) technology
has become widely implemented in football to quantify external
match load and monitor players’ physical demands during training
and competition. GPS-derived variables such as total distance
covered, relative running intensity, high-intensity running
distance, sprint distance, and accelerations/decelerations are
considered important indicators of match workload and fatigue
development in football players*!*. In particular, high-intensity
running and repeated accelerative actions have been shown to
represent some of the most physiologically demanding aspects
of modern football match play'®!’. The integration of GPS
monitoring into sports science practice has therefore enabled a
more detailed understanding of individual match demands and
player-specific physiological responses. Since greater external
load is associated with increased metabolic heat production
and sweat loss, GPS-derived metrics may also contribute to
explaining individual variability in dehydration responses
during competition. However, despite the growing body of
literature investigating hydration status in football players,
limited evidence currently exists regarding the interaction
between match-induced dehydration and GPS-derived external
load variables during official competitive match play in elite
academy football players. Most previous studies have focused
either on hydration responses in training environments or on
isolated performance outcomes, with relatively little attention
given to the simultaneous assessment of hydration markers
and objective external load metrics obtained during real-
match conditions. Given the high physiological demands and
developmental characteristics of elite youth football players, a
better understanding of the relationship between external match
load and hydration responses may provide important practical
implications for individualized fluid replacement strategies and
recovery optimization in academy football settings.

Therefore, the aim of this study was to investigate pre- to post-
match changes in hydration status in elite academy football
players and to examine the association between dehydration
markers and GPS-derived external load variables during
competitive match play. It was hypothesized that players would
demonstrate significant post-match dehydration, reflected
through reductions in body mass and increased urine specific
gravity values, and that greater external match load would be
associated with higher levels of dehydration.

Methods

Participants

The study included male football players from the HNK Hajduk
academy system competing in the 1st Croatian Football League
and the Al Abtal International Cup. A total of 38 players aged
between 15 and 19 years participated in the study, resulting in
69 individual match observations collected across 10 official
competitive matches (five cadet and five junior matches).
Goalkeepers and players who participated for less than 60 minutes
were excluded from the final analysis. According to playing
position, the sample consisted of defenders, midfielders, and
forwards. Sociodemographic and anthropometric characteristics
were recorded for all participants, including mean height (181.2
+ 8.4 cm), body mass (72.4 + 9.2 kg), BMI (20.2 + 2.1 kg/m?),
and training experience (7.5 £ 1.5 years). All players were fully

engaged in regular training and competitive schedules consisting
of five training sessions per week, one official match, and one
recovery day.

Ethical approval was obtained from the appropriate institutional
ethics committee prior to data collection (Class: 003-08/25-
04/001, No. 2181-205-02-05-25-001). Written informed consent
was obtained from all participants and their legal guardians prior
to participation.

Study design

Hydration-related measurements were conducted immediately
before and after each official match. Pre-match assessments
included body mass (BM-pre), urine specific gravity (USG-
pre), and handgrip strength measurements (HS-pre). Body mass
was measured using a calibrated digital scale to the nearest
0.1 kg, while urine samples were analyzed using a handheld
refractometer to assess hydration status. Players were measured
barefoot and wearing minimal clothing. Handgrip strength
was assessed using a dynamometer, with the highest value
obtained from three maximal attempts recorded as an indicator
of neuromuscular status. During matches, all players were
provided with individually labelled water bottles and instructed
to consume fluids exclusively from their assigned bottles to
allow accurate monitoring of individual fluid intake (W). Any
urine output during the match was recorded and included in
subsequent fluid balance calculations. Immediately following
the match, body mass (BM-post), urine specific gravity (USG-
post), and handgrip strength (HS-post) assessments were
repeated using identical procedures. Percentage dehydration
(%deh) was calculated as: ((pre-match body mass — post-
match body mass) / pre-match body mass) x 100. Rehydration
requirements (REHA) were estimated according to current
hydration guidelines recommending ingestion of approximately
1.5 L of fluid for each kilogram of body mass lost during
exercise. Environmental conditions were relatively stable across
all matches, with ambient temperatures ranging from 15 to 18°C
and relative humidity ranging from 55% to 67%.

Urine specific gravity (USG) was used as a marker of hydration
status and measured immediately before and after each match
using a handheld refractometer. Based on current sport hydration
guidelines, USG values <1.020 were classified as euhydrated,
whereas values >1.020 indicated hypohydration'®. Pre- and post-
match USG values were compared to evaluate match-induced
changes in hydration status.

External match load was monitored using 10-Hz GPS tracking
devices (Catapult Sports, Melbourne, Australia), which have
previously demonstrated acceptable validity and reliability for
assessing movement demands in team sports. To minimize
inter-unit variability, each player wore the same GPS unit
throughout all analyzed matches. The GPS analysis included
total duration of activity (tot dur), total distance covered (tot
dist), relative running intensity expressed as meters per minute
(m/min), maximal running velocity (max vel), distance covered
within different speed zones (13—19.8 km/h, 19.8-25 km/h, and
>25 km/h), total high-intensity running distance (tot high int),
as well as the number of accelerations (acc) and decelerations
(dec) exceeding 3 m/s?. Speed thresholds were based on the
default Catapult classification system. GPS data were collected
during all analyzed matches and subsequently used to examine
associations between external match load and hydration-related
variables. Data collection took place during the 2024/2025
competitive season from October to April.

Statistical analysis

All statistical analyses were performed using appropriate
parametric and non-parametric procedures depending on data
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distribution. Data are presented as mean + standard deviation
(SD), together with minimum and maximum values. Normality
of distribution was assessed using the Shapiro—Wilk test,
in combination with visual inspection of histograms and
Q-Q plots. Pre- to post-match differences in hydration and
neuromuscular variables (BM, USG, and HS) were assessed
using paired-samples t-tests. Effect sizes were calculated using
Cohen’s d and interpreted according to standard thresholds
(small = 0.2, moderate = 0.5, large = 0.8). Associations between
dehydration markers (%deh and REHA) and GPS-derived
external load variables were evaluated using Spearman’s rank
correlation coefficients due to the non-normal distribution of
several GPS variables. Correlation coefficients were interpreted
as trivial (<0.1), small (0.1-0.29), moderate (0.30-0.49), large
(0.50-0.69), very large (0.70-0.89), and nearly perfect (>0.90).
Additionally, positional differences (defenders, midfielders,
and forwards) in external load and dehydration variables were

assessed using the Kruskal-Wallis test. When significant
differences were identified, post-hoc pairwise comparisons
were performed using Dunn—Bonferroni correction. As several
players participated in multiple matches, each match appearance
was treated as an individual match observation, and findings
were interpreted with consideration of the non-independence of
repeated observations. Statistical significance was set at p <0.05
for all analyses.

Results

Normality of data distribution was assessed using the Shapiro—
Wilk test. Most hydration-related variables demonstrated normal
distribution, whereas several GPS-derived variables showed
deviations from normality; therefore, both parametric and non-
parametric procedures were applied where appropriate.

Table 1 presents the descriptive characteristics of hydration-

Table 1. Descriptive statistics of hydration-related variables and GPS external load characteristics

Mean + SD Min Max
BM- pre 73.1+£8.6 58.4 93.0
BM- post 722 +84 57.9 91.4
ABM 09+0.5 -0.4 2.3
%deh 1.24 £ 0.69 -0.51 3.00
HS-pre 43.5+6.2 31.9 58.0
HS-post 443 £6.0 33.6 60.5
USG- pre 1.023 +0.007 1.000 1.038
USG- post 1.026 = 0.007 1.007 1.038
W (L) 1.0+0.5 0.3 2.5
REHA (L) 29+1.1 0.3 5.7
tot dur min 79.6 £13.1 60.0 94.2
tot dist (m) 8442 + 1551 5384 12278
m/min 106.3+12.3 68.6 132.9
max vel (km/h) 28.3£2.1 24.0 339
13-19,8 km/h 993 + 359 1 1989
19,8-25 km/h 342 £ 135 106 718
>25 km/h 77+75 0 370
tot high int (m) 419 + 193 106 1088
acc >3 m/s2 19.4+8.9 6.0 39.0
dec >3 m/s2 24.0+9.2 5.0 45.0

related variables and GPS-derived external load parameters
collected during official match play. Players demonstrated a mean
body mass loss of 0.9 + 0.5 kg during matches, corresponding to
an average dehydration level of 1.2 £ 0.7%. Although the mean
percentage dehydration remained below the commonly cited 2%
threshold associated with substantial performance impairment,
individual values ranged up to 3.00%, indicating considerable
inter-individual variability in hydration responses. No cases of
severe dehydration or heat-related complications were observed
during data collection.

Pre-match USG values indicated that a substantial proportion
of players began competition in a state of suboptimal hydration,
while post-match USG values demonstrated a further increase

following match play. Fluid intake during competition appeared
insufficient relative to estimated post-match rehydration
requirements. Players consumed an average of 1.0 = 0.5 L of
fluid during matches, and estimated rehydration needs averaged
2.9 + 1.1 L, suggesting that players replaced only a portion of
exercise-induced fluid losses during competition.

GPS-derived external load data confirmed the high physiological
demands of competitive academy football, with players
covering an average total distance of 8442 + 1551 m and with
a mean relative running intensity of 106 m/min. Considerable
variability was also observed in high-intensity activities, sprint
distance, and accelerative actions, reflecting the intermittent and
physically demanding nature of match play.
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Table 2. Pre- to post-match changes in body mass, urine specific gravity and handgrip strength; results of paired-samples t-tests and

Cohen’s d
Pre Post Mean difference P Effect size
BM 73.1+8.6 722+84 -0.9 <0.001 -1.77
USG 1.023 +0.007 1.026 = 0.007 0.003 0.001 0.40
HS 43.5+6.2 443 +6.0 0.9 0.052 0.24

Significant pre- to post-match reductions in body mass were
observed following competitive match play (P < 0.001), with
players losing an average of 0.9 kg (Table 2). The magnitude of
this change was associated with a large effect size (Cohen’s d
= -1.77), indicating a meaningful acute reduction in body mass
during matches, most likely attributable to fluid loss through
sweating.

Urine specific gravity values increased significantly from pre- to
post-match measurements (P =0.001), suggesting a deterioration
in hydration status following match play. Although the absolute
change in USG values was numerically small, hydration-related
alterations in urine specific gravity are typically detected at the
third decimal level, supporting the physiological significance
of the observed increase. The effect size for USG changes was

small to moderate (Cohen’s d = 0.40).

No statistically significant pre- to post-match differences were
observed for handgrip strength (P = 0.052), although a small
increase in post-match values was noted. The corresponding
effect size was small (Cohen’s d = 0.24), indicating minimal
practical change in neuromuscular performance following
match play.

The majority of observations demonstrated dehydration
levels below 2% body mass loss, while 11.6% of observations
exceeded the commonly recognized 2% threshold. Despite
relatively moderate environmental conditions, several players
still demonstrated dehydration levels commonly associated with
impaired performance.
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Figure 1. USG categories before and after match play

Figure 1 presents the distribution of hydration status categories
based on urine specific gravity values before and after match
play. A reduction in the number of euhydrated players was
observed following the match, accompanied by an increase
in the proportion of significantly dehydrated observations.
Specifically, the number of euhydrated observations decreased
from 23 pre-match to 17 post-match, while significantly

dehydrated observations increased from 14 to 19 following
competition. In contrast, the proportion of mildly dehydrated
players remained relatively stable between pre- and post-
match measurements. These findings indicate that match play
contributed to a deterioration in hydration status, with a greater
number of players classified as hypohydrated after competition.

Table 3. Associations between dehydration (%deh) and GPS variables using Spearman’s rank correlation coefficients

GPS variable rho P
tot dur min 0.208 0.087
tot dist (m) 0.283 0.019
m/min -0.104 0.394
max vel (km/h) -0.004 0.971
13-19,8 km/h 0.169 0.164
19,8-25 km/h 0.057 0.640
>25 km/h -0.112 0.360
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tot high int (m)
acc >3 m/s2

dec >3 m/s2

0.002 0.990
-0.097 0.429
0.113 0.357

Table 3 presents the associations between dehydration percentage
(%deh) and GPS-derived external load variables. A statistically
significant positive correlation was observed between %deh
and total distance covered (rtho = 0.283, P = 0.019), indicating
that players who covered greater distances during match play
tended to experience higher levels of dehydration. Although the
strength of this association was small, it suggests that greater

overall locomotor demands during match play are associated
with increased dehydration responses.

No significant associations were identified between %deh
and other GPS variables, including relative running intensity,
maximal running velocity, high-intensity running distances,
sprint distance, accelerations, or decelerations (P > 0.05).

Table 4. Differences in external load and dehydration according to playing position using Kruskal-Wallis test with post-hoc Dunn-

Bonferroni correction

Position n tot dist (m) m/min tot high int (m) %deh

Forwards 21 7539 +2007 105.8£9.7° 423 + 188 1.04 +0.55
Defenders 28 8371 + 1113 99.2 £9.8° 424 + 224 1.27+£0.75
Midfielders 20 8993 + 1967 116.7+10.9 407 £ 157 1.40+0.73

*significantly different from midfielders (P < 0.001), *significantly different from midfielders (P = 0.009).

Table 4 presents positional differences in selected GPS-derived
external load variables and dehydration percentage. Midfield
players demonstrated the highest relative running intensity (m/
min) during match play (116.7 £ 10.9 m/min), followed by
forwards (105.8 + 9.7 m/min) and defenders (99.2 = 9.8 m/
min). Kruskal-Wallis analysis revealed significant positional
differences for relative running intensity (P < 0.001). Post-hoc
Dunn—Bonferroni analysis demonstrated significantly greater
m/min values in midfielders compared with both defenders
(P < 0.001) and forwards (P = 0.009), whereas no significant
difference was observed between defenders and forwards (P
= 0.099). Although midfielders also demonstrated the greatest
total distance covered and highest mean dehydration percentage,
no statistically significant positional differences were observed
for total distance covered, total high-intensity running distance,
or %deh (P > 0.05).

Discussion

The present study investigated match-induced changes in
hydration status and their association with GPS-derived external
load variables in elite academy football players during official
competitive matches. The main findings were that: (a) players
experienced significant reductions in body mass and significant
increases in urine specific gravity following match play; (b)
a considerable proportion of players began competition in a
hypohydrated state and hydration status further deteriorated
after matches; (c) fluid intake during competition appeared
insufficient relative to estimated post-match rehydration
requirements; (d) dehydration percentage was positively
associated with total distance covered, whereas no significant
relationships were observed with other GPS-derived variables;
and (e) midfield players demonstrated greater relative running
intensity than defenders and forwards, although positional
differences in dehydration were not observed. Collectively, these
findings provide novel insight into hydration responses during
official elite academy football competition while simultaneously
integrating objective external load monitoring obtained through
GPS technology.

The observed reduction in body mass and increase in USG
following competition support the initial hypothesis and are
consistent with previous literature demonstrating that football

match play commonly induces measurable fluid loss and
deterioration in hydration status %3, Players in the present study
demonstrated a mean body mass reduction of approximately
0.9 kg, corresponding to an average dehydration level of 1.2%.
Although this mean value remained below the frequently
cited 2% body mass loss threshold associated with substantial
performance impairment *!, individual observations reached
values up to 3%, indicating marked inter-individual variability
in hydration responses. Importantly, despite relatively moderate
environmental conditions during all matches, more than 11% of
observations exceeded the 2% dehydration threshold, suggesting
that meaningful fluid deficits may still occur even in temperate
competitive environments.

The present findings further demonstrated that a substantial
proportion of players began matches in a hypohydrated state,
with hydration status worsening following competition
according to USG classification criteria. These results align
with previous investigations reporting high rates of pre-exercise
hypohydration in elite youth football populations ®f. Phillips
et al. (2014), for example, observed that approximately 77%
of elite European youth soccer players presented with USG
values indicative of hypohydration before training sessions,
while Suppiah et al. (2021)" reported hypohydration prevalence
ranging between 20% and 44% among adolescent athletes.
The persistence of suboptimal hydration before competition
may reflect inadequate habitual fluid intake, poor hydration
awareness, or insufficient implementation of individualized
hydration strategies in academy environments. Furthermore,
adolescent athletes may possess reduced sensitivity to thirst
and limited ability to recognize early physiological signs of
dehydration, which may further compromise voluntary drinking
behaviors during exercise®.

An additional practically relevant finding of the present study
was the discrepancy between fluid intake during competition
and estimated post-match rehydration requirements. Players
consumed approximately 1.0 L of fluid during matches, whereas
estimated rehydration needs approached 3.0 L on average. These
findings suggest that players replaced only a portion of exercise-
induced fluid losses during competition, supporting previous
observations that adolescent football players frequently fail
to adequately compensate for sweat losses when drinking ad
libitum®1°. This phenomenon of voluntary dehydration has been
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consistently described in youth athletes and may be influenced
by match interruptions, limited drinking opportunities,
behavioral habits, competitive stress, or underestimation of fluid
requirements?*>. From a practical perspective, these findings
reinforce the importance of structured and individualized
hydration education programs within elite academy settings,
particularly considering the developmental and thermoregulatory
characteristics of adolescent athletes.

A novel aspect of the present study was the simultaneous
assessment of hydration markers and GPS-derived external load
variables during official competitive match play. A statistically
significant, although relatively small, positive association was
observed between dehydration percentage and total distance
covered, indicating that players exposed to greater overall
locomotor demands tended to demonstrate larger fluid losses.
This finding is physiologically plausible given that greater
running volume increases metabolic heat production and sweat
responses, thereby elevating fluid requirements during prolonged
intermittent exercise™'*. Interestingly, no significant relationships
were identified between dehydration and high-intensity running
variables, sprint distance, accelerations, or decelerations. This
may suggest that cumulative overall workload, rather than
isolated high-intensity actions, represents a more important
determinant of match-related fluid loss in elite youth football
players. Alternatively, substantial inter-individual variability in
sweat rate, pacing strategies, fitness level, and drinking behavior
may partially explain the relatively weak associations observed
between dehydration and specific GPS-derived metrics.

The positional analysis revealed significantly greater relative
running intensity in midfield players compared with defenders and
forwards, which is consistent with the established physiological
demands of the midfield role in football**. Midfielders typically
perform larger volumes of continuous locomotor activity
and transitional movement during competition, which likely
explains the higher m/min values observed in the present
study. However, despite these increased running demands, no
significant positional differences were identified for dehydration
percentage. This finding may indicate that hydration responses
during competition are influenced by multiple interacting
factors beyond external load alone, including individual sweat
characteristics, pacing strategies, body composition, fluid
intake behaviors, and tactical match involvement. Similar
observations have previously been reported by Diaz (2014)%,
who demonstrated positional differences in movement demands
but less consistent differences in hydration responses among
youth football players.

Interestingly, no significant changes in handgrip strength
were observed following match play. Although dehydration
has previously been associated with impaired neuromuscular
and physical performance under more severe fluid deficit
conditions'*", the relatively moderate dehydration levels
observed in the present study may not have been sufficient to
induce measurable reductions in maximal isometric handgrip
performance. Furthermore, handgrip strength may represent a
relatively insensitive marker of football-specific neuromuscular
fatigue when compared with lower-limb performance assessments
commonly used in football monitoring systems. Nevertheless,
the absence of significant changes may also suggest that players
were able to maintain general neuromuscular function despite
the physiological demands of competition and mild-to-moderate
dehydration levels.

Several practical implications emerge from the present findings.
First, hydration status monitoring should be implemented
routinely in elite academy football settings, particularly

before competition, given the high prevalence of pre-match
hypohydration observed in the present and previous studies.
Second, individualized hydration strategies based on body mass
changes, sweat responses, and match demands may be more
effective than generalized ad libitum drinking recommendations.
Third, coaches and sports science practitioners should recognize
that meaningful dehydration may occur even under relatively
moderate environmental conditions and in players who do
not subjectively report excessive thirst or fatigue. Finally, the
integration of GPS-derived external load monitoring with
hydration assessment may provide a useful applied framework
for identifying players at greater risk of exercise-induced fluid
deficits during competition.

The present study should also be interpreted in light of several
limitations. First, although the study included a relatively large
number of match observations collected during official elite
competition, repeated observations from the same players
may have reduced complete statistical independence between
measurements. Second, hydration assessment was limited to
body mass changes and urine specific gravity, while additional
physiological markers such as sweat sodium concentration,
plasma osmolality, core temperature, or direct sweat rate
measurements were not available. Third, environmental
conditions during the analyzed matches were relatively
moderate, which may limit the generalizability of the findings to
hotter competitive environments associated with greater thermal
strain. Finally, the observational nature of the study precludes
conclusions regarding causal relationships between external
load and dehydration responses.

Conclusions

In conclusion, elite academy football players demonstrated
significant match-induced deterioration in hydration status during
official competitive match play, characterized by reductions in
body mass and increases in urine specific gravity. A substantial
proportion of players began matches in a hypohydrated state,
while fluid intake during competition appeared insufficient
relative to estimated rehydration requirements. Greater total
locomotor workload was associated with increased dehydration
responses, although no positional differences in dehydration
were identified despite higher relative running intensity in
midfield players. These findings highlight the importance of
individualized hydration monitoring and fluid replacement
strategies within elite youth football environments.
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