Int. J. Morphol.,
42(2)429-436, 2024.

Somatic Maturity and Physical Performance in Male
Youth Players from a Professional Soccer Academy

Madurez Somatica y Rendimiento Fisico en Jugadores Juveniles
Masculinos de una Academia de Futbol Profesional

Luis Enrique Carranza-Garcia'% Natanael Cervantes-Hernande% Mario Dominguez-Sos&?
Marcela Alanis-Floreg4 Ricardo Lépez-Garcia; Aldo Vasquez-Bonill2? & Luis Alberto Flores®

CARRANZA-GARCIA, L. E.; CERVANTES-HERNANDEZ, N.; DOMINGUEZ-SOSA, M.; ALANIS-FLORES, M.; LOPEZ-GARCIA,
R.; VASQUEZ-BONILLA, A. & FLORES, L. A. Somatic maturity and physical performance in male youth players from a professional
soccer academint. J. Morphol., 42(2%29-436, 2024.

SUMMARY: The aim was to analyze the relationship between somatic maturation and physical performance in male youth soccer
players belonging to a professional Mexican academy. In 121 male soccer aged 11 to 16 years from a professional acatldmigtite pea
velocity (PHV), percentage of adult height (PAS), jump capacity, sprint, intermittent speed and muscle mass were estiméatda®\NO
conducted to compare performance variables among maturity somatic categories and percentiles were calculated basedffsemesingty
LMS method. Furthermore, a general linear model was employed to determine the explanatory variables for performance.dastrPHV s
players demonstrated superior physical performance across several tests compared to Pre-PHV (p<0.001) and Circa-PHVafes8.001) p
The smoothed percentile values of performance tests, based on somatic maturation, indicated progressive performance ashaticeiunaist
approached PHV (-2 to 2 years from PHV) (p<0.005). PHV was associated with jump capacity (p<0.001) and intermittent <p@8d (p=0.
while PAS was associated with time in sprint (p=.0004). In conclusion PHV and PAS explained better performance than cirage)ogic
body composition characteristics, injuries, or training factors.
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INTRODUCTION

Chronological age is commonly used to clustedue to their significant association with physical
soccer players in inferior categories to prescribe trainirgerformance.
loads or to use relative age from quartile birth as a potential
indicator in the identification of sports talent; however, it From a physiological point of view, during PHV there
has been observed that biological maturation may be a betsean increase in height of about 8-9 cm in girls and about
variable than chronological age to explain sport0-11 cm in boys, due to the activity of the hypothalamic-
performance in male soccer players (Radnal, 2021). pituitary axis that stimulate sex hormones and the release of

growth hormone and insulin-like growth factor type 1 (IGF-

One of the most widely used indicators ofl); besides propitiating an increase in muscle mass in males
biological maturation is the Peak Height Velocity (PHV)of approximately 10 % (Chulani & Gordon, 2014), which
which refers to the maximum velocity of growth in staturendicates a sensitive phase to induce training loads oriented
and has been used to characterize developmentstdarypertrophy, power and muscle strength (Murtziggl.,
performance relative to the adolescent growth spurt a@@17). It has been observed that adolescents who have passed
indicates the timing of somatic maturation (Malétal, the PHV (Post-PHV) present better muscle power, speed
2004). In recent years, it has been the subject of studyatad aerobic capacity than adolescents who are during the
identify PHV in young players in individual sports suchPHV (Circa-PHV); and in turn the Circa-PHYV, present better
as tennis, gymnastics and swimming as well as in tegrarformance in those indicators than those who have not
sports such as basketball, baseball, handball and soaeached the PHV (Pre-PHV) (Murtaghal, 2017).
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However, the timing at which somatic maturation ocommittee and with the approval by the local ethics
PHYV occurs in soccer players of the same chronological agemmittee of the Autonomus of Nuevo Leon, Mexico,
may vary considerably. In a study conducted by Baal  (Protocol Number: without folio number).
(2020), in English soccer players they observed a three-year
variation in the age of occurrence of PHV (APHV), appearinBrotocol. The first day in the morning anthropometric
between 12.5 to 15.5 years. On the other hand, an APHVrokasurements were taken, in the afternoon explosive
13.8 years in male soccer player with a standard deviationstfength in lower limbs was evaluated with 3 different vertical
1.0 has been observed in longitudinal data, indicating thajuanps, squat jump (SJ), countermovement jump (CMJ), and
subject considered as an on-time maturer presents an APBkalakov jump (ABK), sprint capacity in 40 m (splits at 10,
of 13.8t1.8 years, an early maturer an APHV <12.8 years ar&D, 30 m), the following day in the morning intermittent
a later maturer an APHV >14.8 years (Malgtal, 2012).  speed was evaluated with the 30-15 IFT. In addition, parental
height, training frequency, training volume, and playing
It has been reported that early maturers manifesposition were collected. The entire sample was evaluated in
superior physical performance to late maturers, however, whtre same week.
late maturer reach their full maturity process, the physical
advantage of early maturer could be attenuated or evAmthropometric measurements. Anthropometric
reversed. Based on this, APHV and somatic maturation statagasurements were performed by nutritionists and personnel
may be used as a reference for coaches or talent scoutgduified by the International Society for Advancement in
make decisions in the adjustment of training loads, or in tk&neanthropometry (ISAK). Players were summoned first
identification and selection of potential sports talents (as weahing in the morning, fasting no more than 4 hours and
as, in the continuity of players in soccer academy teams tlitessed appropriately. Basic weight measurements were
seek to play in the first professional division (Dodd & Newangaken with the Tanita BC-418 scale (0 - 200k@.1 kg),
2018). height and sitting height with the Seca 213 stadiometer (20
- 205 cm+ 1 mm). Sitting height was measured of the trunk
On the other hand, Myburgét al (2016), suggests of the body from the buttocks to the top of the head when
that studies focused on the study of PHV, should not liee subject is sitting upright, was used a box of 40 cm high
generalized to populations from different countries, due to the record this measure. Perimeters were taken from the
variability of tempo and timing of biological maturationrelaxed and contracted arm, waist and calf medial with a
induced by environmental and genetic factors, which in tumetallic tape measure (0 - 200 cm, Lufkin). The Harpenden
vary between different contexts and sport disciplines. In soccpticometer (0 - 8& 0.2 mm; Harpenden Skinfold Caliper,
the studies conducted on somatic maturation have been maiiyn Bull British Indicators®, England) was used to measure
in European (Ramirez-Campilkt al, 2023), Asian (Nobari the triceps, subscapular, iliac crest, supraspinale, abdominal,
et al, 2022) and South American soccer players but not front thigh and medial calf skinfolds. Afterward, the brachial
Mexican population, so the present study would represent theiscle area was estimated using the method by Heymsfield
first approach in the study of biological maturation in Mexicaet al. (1982) recommended for youngs:
soccer players. Therefore, the objective of the present study i<
to analyze the relationship between somatic maturation artAMB =
performance in male soccer players from 12 to 16 years
belonging to a professional Mexican academy. The total muscle mass was estimated using the formula
proposed by Leet al (2000):

Total muscle mass (kg) = Height cm * [0.0264 + (0.0029 * AMB)]

[Arm circumference— (mxtricipital skinfold)]?

10.

4*TT

MATERIAL AND METHOD

Participants. The present study presents a cross-sectiorabmatic maturity

descriptive, comparative and correlational design. Atotal of

121 male soccer players aged 11 to 16 years (age+13.Maturity offset. Maturity offset (MO) was estimated using
1.63 years; height: 163912.4 m; BMI 20.4t 2.5kg/m2) the predictive equation established by Mirwetidl (2002),
belonging to the different youth categories of a first divisioas follows: in boys, maturity offset (MO-Mirwald) = - 9.236
professional soccer team in Mexico, were evaluated. Al 0.0002708-leg length and sitting height interaction -
players accepted and parents signed the informed consgM01663-age and leg length interaction + 0.007216-age and
form, and the parents or guardians signed the informeidting height interaction + 0.02292-weight by height
consent form. The study protocol was performed imtio*100; and by the Moore modified equation (Moete
accordance with the ethical standards from the Declaratiah, 2015): maturity offset (MO-Moore) = -7.999994 +
of Helsinki in 1975 and approved by the local ethicf0.0036124 * (age * height)]. Subsequently, the age at which
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the Peak Growth Velocity (APHV) will be reached wasstretching, followed by several maximal sprints over 20 m.
estimated. Soccer players were classified as Circa-PHV wibe sprint was evaluated in 40 m distance carried out on a
presented a M@0.5 years, as Pre-PHV who presented soccer field, additional three gates were used to evaluate the
MO <-0.5 years, and as Post-PHV with a MO >0.5 yearssplit time at 10 m, 20 m, and 30 m, which was instrumented
with timing gates (Witty - Microgate; Bolzano, Italy), it has
Percentage of adult heightAdult height was predicted an accuracy of 0.001 s. The players were instructed to achieve
using the method proposed by Khamis & Roche (1994the shortest time possible in the 40 m sprint. The test started
which uses height, weight, chronological age and the averdgam a standing position, 0.5 m behind the starting line, to
height of both parents; subsequently the percentage of aderisure accurate registration of the first cut of the timing gate.
height achieved at the time of observation was calculatégch player two maximal attempts performed, with a
for all subjects. minimum recovery time of 3 minutes. For the analysis, the
attempt with the best record was used.
Physical fithessA standardized 10-minute warm-up guided
by the club's physical trainer consisted of joint mobilityThe 30-15 Intermittent Fitness Test (IFT).The test was
jogging, skipping and vertical jumps. All participants werearried out on a soccer field and consisted of running for 30-
familiarized with jumping techniques prior to the test as pasecond periods in out-and-back races with 15 seconds of
of their daily training. Each player performed two jumps opassive recovery. Players ran a distance of 40 m, with aline in
each SJ, CMJ, and ABK, with the instruction to jump athe center (at 20 m). The initial speed of the first period was 8
high as possible, if a player manifested more than 1 cmkm/h, and subsequently, the speed increased by 0.5 km/h for
height between jumps of the same style, another jump weech period. The players ran back and forth between the two
performed. Between tests there was a passive rest of tives located 40 m apart at a pace guided by a sound cue. At
minutes. The highest jump of each technique was analyzedch sound, the players touched the corresponding line with
their foot. During the 15-second recovery period, the players
Squat jump (SJ). The players were instructed to start thavalked forward in the direction of the nearest line, where they
jump in the position of the 9knee flexion with the feet a also started the next period of the test. The players completed
shoulder-width apart and with their hands on their hips. Theg many stages as possible, and the test ended when the players
were asked to jump for maximum height and maintain thedould no longer maintain the required running speed or when
hands on their hips, in case of any mistake, the jump wtey were unable to reach the corresponding 3 m zone in time
repeated. with the beep signal three consecutive times. The recorded
score was the speed in the last stage of the participants, known
Countermovement jump (CMJ). The CMJ starting as the intermittent speed (IFT).
position was a standing position with a straight torso and
knees fully extended with the feet shoulder-width apart. Tt&tatistical Analysis. A normality analysis was performed
players were asked to keep their hands on their hipsing the Kolmogorov-Smirnov test. All numerical variables
throughout the whole jump. They were instructed to performere presented as mean and standard deviation. Percentile
a quick downward movement (approximately’ @ knee tables (3rd, 10th, 25th, 50th, 75th, 90th, and 97th centiles)
flexion), and afterward a fast-upward movement to jump agere developed for the performance tests as a function of
high as possible (also they were asked to keep their handsiaturity offset by the LMS method (Cole, 1989), using Chart
their hips, to maintain their body vertical throughout thdlaker Pro version 2.5 software. The LMS method uses three
jump, and to land with their knees fully extended. parameters: L (Lambda) or transformation power, M (Mu)
or mean, and S (sigma) or coefficient of variation. The
Abalakov jump (ABK). The technique is like CMJ with degrees of freedom used for fitting the percentile curves were
the exception of arm movement. The players were instructede for L, three for M, and one for S. ANOVA with post-hoc
to swing back with their arms during the downwardonferroni test was used to compare fitness tests between
movement and forward during the upward movement. The&pmatic maturation categories (Pre, Circa and Post PHV).
were instructed to keep their body vertical throughout the
jump, and to land with their knees fully extended. All the Pearson's correlation coefficient was used to establish
jumps were recorded with an iPhone X (v.13, Apple Incthe relationship between somatic maturation variables (MO-
Cupertino, CA, USA) through the My Jump 2 app, this apploore-1l, APHV-Moore-II, MO-Mirwald, APHV-Mirwald,
has been validity in youth population by. and Percent adult height) and total muscle mass with physical
performance tests. Additionally, a general linear model was
Sprintin a 40 m distance First, players performed a 8 min conducted to determine which variables best explained the
warm-up which included light running and dynamigerformance tests. MO-Moore-1l, APHV-Moore-Il, MO-
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Mirwald, APHV-Mirwald, Percent adult height, total muscleRESULTS

mass, chronological age, height, skinfolds, humeral and

femoral diameters, leg length, training frequency, training Post-PHV soccer players showed better performance
volume, sport age, injury history, and playing position wer@ most of the tests compared to Pre-PHV (p<0.001) and Circa-
used as explanatory variables. All tests were performed witV (p<0.001) players. In turn, Circa-PHV soccer players
a confidence level of 95 %. presented better performance than Pre-PHV players (Table I).

Table I. Mean and standard deviation of physical performance by maturity offset in male soccer players

(MO-Moore-ll). In the smoothed

percentile values of the

Pre PHV (n35) Circa-PHV (n=28) Post PHV (n=58) P value

Variable Media + DE Media + DE Media + DE physical performances
SJ (cm) 231 + 43° 304 = 49° 347 + 50° <0001 test based on somatic
CMJ (cm) 237 + 471* 325 + 41° 363 + 48° <0001 maturation, adjusted by
ABK (cm) 275 + 46° 373 + 517 422 + 56° <0001 the LMS method, it be
o200 4 I o Ay Bt 0F <oy Cbserved that as

- S 6 £ 0. 3+ 01 3+ 0. <0. . P

£20-30M (s) 15 + 01® 13 + 01 13+ 0 <0001 'tnd'v'(;uaIIDSHVprozg;eszs
£30-40M (s) 15 + 01 13 + 01 14 + 13 0520  owards (-2 to -
Sprintina 40 mdistance (6.8 + 04° 59 + 04° 57 + 04° <0001 YyearsfromPHV), thereis
30-15 IFT (km/hr) 161 + 1.1 182 + 13° 191 + 12° <0001 an improvement in

SJ= Squat Jump; CMJ= Countermovement jump; ABK= Abalakov Jump; IFT= Intermittent Fitness Test; Mperformance across the
Maturity Offset. ap-value <0.05 between Pre PHV and Circa PHV soccer players. bp-value <0.05 between PretBHS: in the SJ, CMJ, and
and Post PHV soccer players. cp-value <0.05 between Circa PHV and Post PHV soccer players ABK tests, participants

Table II. Percentile values of different physical performance tests as a function of matun%iCh“_Ne greater jump distances;
ih the 40-meter sprint, the

offset in professional male soccer players.
execution time decreases; and in

Matg;it?’c;f)fset L M s 5 10 25 50 75 90 95 the 30-15-IFT, the speed reached
-2 16 221 02 161 176 198 221 243 262 273  |NCreases significantly
1 16 260 02 189 206 232 260 286 308 321  (P<0.005). The coefficient of
0 16 300 02 218 238 268 300 330 355 370  Vvariation (S value) ranged from
1 16 334 02 243 265 299 334 367 396 413 6 % to 15 %. Respect to the L
2 16 365 02 266 290 327 365 402 433 451 parameter, the highest values
CMJ (cm) were for the 30-15-IFT (value of
2 14 232 01 173 186 208 232 254 273 285 2.4) (Table II).
1 14 270 01 202 218 243 270 297 319 332
0 14 314 01 234 253 282 314 344 370 386 .
1 14 350 01 261 282 315 350 384 413 430 In addition, MO- Moore-
2 14 380 01 283 306 342 380 416 448 467 || method correlated slightly
ABK (cm) better than that MO-Mirwald
2 11 264 01 200 214 238 264 289 312 326 method with the physical
-1 11 311 01 235 252 280 311 341 368 384 performance tests, obtaining
0 11 362 01 274 294 326 362 397 429 447 correlation coefficients=0.7
1 11 407 01 308 330 366 407 446 481 502 (p<0.001); as well as the
2 11 442 01 334 358 398 442 485 523 546 percentage of adult height which
Spiint in a 40 m distance (s) also showed good correlation
2 12 69 01 63 64 66 69 72 75 717 . .
1 12 65 01 59 60 62 65 67 70 72 with the physical performance
0 12 60 01 55 56 58 60 63 65 67  (ests(®0.7, p<0.001). MO and
1 12 57 01 52 53 55 57 60 62 63 percent of adult height were
2 -2 55 01 50 51 53 55 57 60 61 directly associated with SJ, CMJ,
30-15 IFT (km/h) ABK, and 30-15-IFT (p<0.001)
-2 24 158 01 140 144 151 158 165 171 174 and inversely with 40-meter
-1 24 170 01 150 155 162 170 177 183 187 sprint running time (p<0.001)
0 24 181 01 160 165 173 181 189 195 199 (Table I1I).
1 24 190 01 168 173 181 190 198 204 208
2 24 194 01 172 177 185 194 202 210 214 .
SJ= Squat Jump; CMJ= Countermovement jump; ABK= Abalakov Jump; IFT= Intermittent Fitness Test. _The general linear model
Maturity offset was estimated according to Moore-Il method (2015). established for the SJ test, the
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FLORES, L. A.

Table Ill. Pearson correlation coefficient between somatic maturation and muscle mass variables with physical perforrobetce varia

g Sz338 & explanatory variables were MO-Moore-Il (p<0.001) and training frequency
=g = c3gceo © (p=0.042); for the CMJ test, were MO-Moore-Il (p<0.001), playing position
2 E (p=0.017), and injuries history (p=0.034); for the ABK test, were the percentage of
S E E § § § § adult height (p=0.001) and training frequency (p=0.033); for the execution of a
sprint in the first 10 meters, was only the percentage of adult stature (p=0.004); and
fa e g 5 S28 2z for.the 30-15 IFT, were playing position (p<0.001), MO-Moore-II (p=0.007), and
Ty |TS999 9 % training volume (p=0.020). Table IV presents a summary of the models.
.S g %]
EZ ltasoe gl . . . , _
I SSse S I Table IV. Analysis of variance of different physical performance tests and explanatory variables
% such as maturation, anthropometry, body composition and training in male soccer players.
_ s gexn é = E Source of variation Sum of squares df Mean square F p value
5y S Tax I vt type Il
Zz S eee vV ©° E- SJ (cm) R=0574
= = Conected radel 3266.7 4 816.7 39.1 <0.001
g 353z i ) E Intersection 10803.2 1 10803.2 5179 <0.001
@ S 338 3 % MO-Moore-Il (years) 2870 1 2870 138 <0.001
' g Training frequency (days/week) 176.0 3 587 28 0.042
— — - < Error 2419.9 116 20.9
D 834888 8| Total 1174282 121
s 7S99 92 Total corrected 5686.6 120
& = CMJ (cm) R*=0.623
S sszac ¥|§ Corected mdel 3654.2 6 609.0 316 <0001
TSSS<S I Intersection 7518822 1 751882 39058  <0.001
I Position 2411 4 60.3 31 0017
e s gg8g gle Injury history 910 1 91.0 47 0.032
; 9 g ? g ? ? g MO-Moore-Il (years) 2526.9 1 2526.9 131.3 <0.001
g 3 Error 22138 115 19.3
piy W —~ov+o —|5 Total 129410.1 122
= S3assa &8 Total corrected 5868.0 121
e I ABK(cm) R*=0.589
_ ©ax0a g3 Comected rdel 4585.6 3 15285 534 <0.001
) 22222 2 © Intersection 47.1 1 471 16 0.202
= g PAS (%) 3334 1 3334 117 0.001
g x2xeq 93 Training frequency (days/wveek) 2013 2 100.7 35 0.033
= SSssSs S S| Error 3204.6 112 286
> Total 165947.4 116
_ S ~333 3 ‘I’I) Total corrected 7790.3 115
£ 23222 214 t0-10M (s) R = 0.117
v Veviv.iy v S Comected rdel 16 2 08 75 0.001
g T o v o — 'g Intersection 18 1 18 16.6 <0.001
S2S25 Ele PAS (%) 09 1 09 85 0.004
= MO-Moore-Il (years) 05 1 05 46 0.033
Z+zzz = o Error 121 113 0.107
6 23222 2T Total 5035 116
= VeVviVviVv Vix Total corrected 137 115
5 N oo e o Qe Sprint in a40 mdistance (s) R=0.600
; g '; < '; ol Correcte_d radel 299 3 10.0 586 <0.001
= Intersection 541.8 1 5418 3185.5 <0.001
SwsS 2= = g Training frequency (days/veek) 299 3 10.0 58.6 <0.001
7 2282 2|2 Error 19.9 117 02
5 Vevev v 4 Total 4530.3 121
ol T Total corrected 49.8 120
=EIRER F|L 30-15 IFT (km/h) Re=0.648
°Seee2 s Corected rodel 2337 6 389 335 <0001
%ﬂ 'g Intersection 351.0 1 351.0 301.7 <0.001
7 ’g &3 E § Training volume 6.5 1 6.5 5.6 0.020
7 3 £ o= Tz MO-Moore-Il (years) 8.7 1 8.7 75 0.007
2 |838538 &% Position 415 4 104 89 <0001
2 2228 s 2T Error 1268 109 12
S S EE8:S 3% Total 382330 116
-g E é E § § & Total corrected 3604 115
) E o= S ~ = g MO= Maturity Offset; PAS= Percentage of Adult Height; SJ= Squat Jump; CMJ= Countermovement
= <3< RSE|L jump; ABK= Abalakov Jump; IFT= Intermittent Fitness Test.
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DISCUSSION

The present study is the first work carried out, to ouPHV and the percentage of adult height exhibited stronger
knowledge, with a professional soccer club in Mexico th&ssociations with physical performance indicators
analyzes the relationship between somatic maturation ag@mpared to chronological age. The latter remains crucial
physical performance in male soccer players belonging td@f grouping adolescents and prescribing training loads.
professional soccer academy, observing how the PHV ahiithe existing literature, a study of soccer players within
the percentage of adult height presented a better associafiopfessional academies in the United Kingdom observed
with performance than the chronological age; in addition that biological maturation status has a more significant
proposing percentile values for different physical tests ascarrelation with sprint performance in comparison to
function of PHV. relative age (Radnat al, 2021).

In the literature, there is evidence discussing the Based on the above, a study conducted by Romann
relationship between performance and somatic maturatiehal (2020), revealed that the classification of 12- to 13-
finding that Post-PHV adolescents present bettgear-old soccer players based on their somatic maturation,
performance compared to Pre-PHV, specifically in Chand@own as Bio-Banding, yielded positive effects on crucial
of direction (CoD), external visual imagery and higheindicators of physiological and technical-tactical
anaerobic power (Nobaat al, 2023), similar results to those performance within elite youth soccer, such as an increase
found in our study. in the number of duels and set pieces, a decrease in the

average time of ball possession per action, lower rate of

However, while soccer players who are Post-PH@uccessful passes and a shorter differences between players
appear to exhibit better physical performance, the optimi@l the execution of jogging, running and high-speed
“windows of opportunity” for training adaptations may favorrunning (sprints) when they were classified based on Bio-
those who are PRE-PHV or Circa-PHV. Philippaettal  banding compared to when they were classified based on
(2006), observed greater longitudinal changes in explositieeir chronological age. Myburgét al (2016) suggest
strength, speed, and agility in Circa-PHV soccer playesing this classification system based on biological
compared to Post-PHV players. Similarly, it has beematurity (Bioo-banding) to enhance the development of
observed that both Circa-PHV and Post-PHV soccer playd¥8ysical, tactical and technical skills by grouping athletes
show a better adaptive response to training loads than Presimilar physical and biological conditions. On the other
PHV players (Moraret al, 2017). On the other hand,hand, the combination of birth date and biological
research has shown that Pre-PHV soccer players maaaturation has been identified as potential indicators for
demonstrate better aerobic running economy and experieiigent selection.

a lower injury rate and load compared to Circa-PHV and

Post-PHV soccer players (Mandorieioal, 2022). In terms Furthermore, in the present study we generated
of tactics and effectiveness, it has been observed that Pgtrcentile values for different physical performance tests
PHV players exhibit better execution effectiveness iwidely used in soccer according to the state of somatic
penetration compared to Pre-PHV players; however, tiieaturation (maturity offset). These references data provide
latter demonstrate greater tactical variability (Reis & useful tool to evaluate and compare the physical
Almeida, 2020). performance of young soccer players, taking into account

their level of biological maturation. Likewise, they can

Another aspect to consider is that during adolescendgjide coaches and sports professionals in decision-making
the development of movement quality is not linear and tenggocesses when evaluating the physical performance of
to stagnate during the PHV. This might be due to thgoung soccer players. Commonly percentile values are
accelerated physical growth experienced during this stagenerated as a function of chronological age; however, it
of maturation, which is not accompanied by a correspondifigs been shown that individuals of the same chronological
advancement in sensorimotor function. This delay cage may have different biological maturation (Lleydl,
potentially interrupt previously established motor pattern€014), in addition to the fact that growth and biological
Therefore, considering the PHV and other indicators éhaturation do not present a linear growth pattern and there
biological maturation could aid in the development ofs inter-subject variation in the tempo, timing, and
strategies to enhance the growth of young soccer play#r@gnitude of maturation (Cameron & Schell, 2021).
and reduce the risk of injuries (Towlsenal., 2021).

In conclusion, the current study revealed that the

An important finding in the current study was thapercentage of adult height and MO-Moore-II provided
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