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Activity profiles in U17, U20 and senior women’s Bazilian National soccer teams
during international competitions: Are there meaningful differences?

Match activity of top-level female soccer players
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Abstract

The aim of this study was to compare locomotorvégtprofiles of Brazilian top-class
female soccer players competing at distinct ageketa (U17, U20, and Senior).
External match load of 14 U17, 14 U20, and 17 Sefieimale soccer players competing
in 6-7 full official international matches were assed using global positioning systems
(GPS). Total distance covered, distance coverétigin intensity (HID:15.6-20 krh™),
distance covered in sprints (sprint:>20 &M, number of accelerations (Acc)>1sh
decelerations (Dec) >-1 ‘sf, and Player Load generally increased across the age
brackets (U17<U20<Senior). For all playing posiip8enior athletes presented greater
total distance, accelerations, and deceleratioas 1420 players. For high-intensity
distance and sprints, only central defender andfiehigér senior players presented
greater values than U20 players. Senior playersodstrated higher values in all
locomotor activities in comparison to U1l7 playersespective of playing positions.
Except for central defenders that presented sinbdital distance, sprint distance, and
number of accelerations between U20 and U17, therityaof match external loads
evaluated in all playing positions were greated#0 than in U17 players. These results
provide useful information for player developmemdashould be used to establish

appropriate match-specific conditioning drills aaling to age categories.

Key words: Time-motion, football, female athletes, fitness.
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Introduction

Scientific interest in women’s soccer has increadauhg the last few years (14). One
of the topics attracting more attention in therétere relates to match analysis of
locomotor activities performed across differentoetty bands (especially at high-
intensity) that, to a great extent, reflect the 9bgl demands of competition. Several
contextual factors (e.g., team formation and matettus) (11) influence the player’s
work rate during the game; nonetheless, fitnessl |€25) and playing standard (33)
have been considered of great relevance. For icstaiohr et al. (29) compared top-
class and high-level female soccer players durorgpetitive matches and showed that
the former accumulated longer high-intensity rugramd sprinting distances, indicating
that competitive level is an intervening factor gifysical performance. Furthermore,
international competitions demanded more repegtdadtsbouts than national-league
competitions in elite female Australian soccer play(15). However, the competitive
demand differences between age categories in glaysnpeting at top-level (i.e., top-
ranked National teams during international tournatsijeis still a critical gap in the
current knowledge. Highlighting meaningful perfomoa dissimilarities would support
technical staff responsible for prospective tragnpilans in choosing appropriate and
age-specific physical training strategies to opterplayers’ ability to cope with current
women'’s competition requirements. Additionally, cigstion of current match physical
performance would be helpful in establishing stadsidor comparisons with upcoming

evolutions in player kinematics (4).
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More recently, a great effort has been made teease the knowledge related to
match physical demands in different team sports tdude possibility of quantifying
acceleration/deceleration actions (i.e., changeseiocity), which are calculated via
changes in location as measured by global positigpaystems (GPS), and Player Load
(i.,e., sum of all accelerations performed in thee¢haxes of movemenx, y, and z
measured by the GPS-embedded accelerometer) (1B&nVdnalyzing solely the
“traditional” movement patterns (i.e., distance e@®d in different velocity bands), a
great deal of the energetic demand is neglectedtaute inability of this type of
analysis to detect some high-intensity short asti(82). For instance, Aughey (2),
demonstrated that the number of maximal accelersii® much higher than the number
of maximal sprints performed during an Australianles football match (2).
Accordingly, a more detailed analysis of acceleratprofiles in elite female soccer
matches is necessary due to the high energeticrdearad muscle power requirement
related to this specific locomotor activity (32).

To date, one previous study (37) has evidenced smtinaty profile differences
between female U15, U16, and U17 age brackets comgpat national championships.
The U15 players presented lower total distance disthnces covered across several
velocity bands (jogging, moderate speed, and spgnthan U16 and U17 players. It is
still unknown whether and to what extent locomaagtivities evolve after the Ul7
bracket in female players, especially in athleteslved in international competitions
and representing their respective age-specificadatiteams.

Therefore, we aimed to compare the distances cdvbyetop-class female
soccer players pertaining to the Brazilian Natioieams in the U17, U20, and Senior
categories during their participation in internaabtournament matches. Furthermore,

owing to the recent interest in the acceleratioréteration and Player Load profiles of
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soccer players during official matches (13,35),alg® compared these variables among
the three different age categories. The workingollypsis was that there would be a
progressive increase in high-intensity activitiexyoas the age categories due to
maturation and, principally, the players’ strictnmmitment to prospective training

programs involving soccer-specific fithess develepin

Methods

Experimental approach to the problem

A prospective and observational, between-grougdystsas conducted to characterize
and compare the game activity profiles of Brazilldational female soccer teams of
different age brackets (under 17, under 20, andioBeplayers), during official
international competitions. Comparisons involved SG&erived variables, including
distances run at different speed ranges, inclutigb-intensity activities, accelerations
and decelerations, and Player Load. The age bmsacked playing positions were
considered independent variables, while physicafop@ance indices during the

matches were considered as dependent variables.

ubjects

Fourteen under 17 (U17: 15.6 = 0.5 years, 164.64¢rB, 58.0 £ 4.3 kg and 14.0 + 1.9
% fat), 14 under 20 (U20: 18.1 = 0.8 years, 165@8cm, 59.9 £ 6.2 kg and 14.0+ 2.2
% fat), and 17 senior (Senior: 27 + 4.5 years, 94864.8 cm, 60.7 £ 4.5kg and 13.0 +
2.0% fat) players from the respective age-spedd#imale Brazilian National teams
participated in the study. Data were collected myrthe 2015 South American
Championship in Brazil for the U20 team and durithg 2016 South American

Championship in Venezuela for the U17 team, in Wlilee former investigated team
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was the winner and the latter finished i# Blace. Senior group data were obtained
during the Rio 2016 Olympic Games in which the tefamshed in .4 place. While
approval to conduct the study was granted by tleziBan Football Confederation and
an Institutional Ethics Committee, the present datsse as a condition of playing for
the National team in which players are routinelynitared over the course of a
tournament (39). Therefore, because ofalpesteriori nature of the analyses, signature
of the informed consent form was not required; nindess, to ensure player

confidentiality, all physical performance data war®mnymized before analyses.

Procedures

Game movement pattern data were obtained fromah bt official matches in youth
groups and 6 matches during the Olympic Gamesgemagnly being included in the
analysis if they completed the entire 90-min offeatatch. This resulted in 43 player-
games for the U17 group (7 for central defendei3]{QO0 for full-backs [FB]; 17 for
midfielders [MD]; and 9 for forwards [FW]), 54 plasrgames for the U20 group (7 for
CD; 10 for FB; 26 for MD; and 11 for FW), and 47apér-games for the Senior group
(13 for CD; 8 for FB; 9 for MD; and 17 for FW). Athatches were held on outdoor
pitches with official dimensions (i.e., 100 x 75./@®PS units were switched on prior to
the warm-up to enable the devices to locate thesseey satellites and the units were

fitted to the players’ backs (between the shoubdiedes) prior to each match.

Match analysis

Match physical activity profiles were obtained @si®PS units operating at 10 Hz
(MinimaxX GPS units; Team S5, Catapult InnovatioMglbourne, Australia). The
GPS contained a tri-axial accelerometer system @g80which was used to quantify

tri-axial body accelerations (Player L§3dUnits were fitted to the upper back of each
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player using an adjustable neoprene harness anel svatched on 60 min prior to
match commencement. This procedure allowed theemiom and acquisition of >12
satellites and horizontal dilution of precision (BB) not greater than 1.0 (26). More
specifically, the average number of satellites HDDP (mean £SD) during match data
collection were 12.4 £ 0.5 (range 12 - 15) and &1b3 (range 0.5 - 1.0), respectively.
In addition, the same unit was used by each playatl matches to reduce inter-unit
measurement error. Openfi€lisoftware was used for data acquisition, whiclert
the raw GPS velocity data using an exponentiarfilhtnd GPS acceleration was derived
from the GPS using the software data and thenrddtdurther using an exponential
filter. Both measurements of acceleration and vglatata acquisition time (dwell time)
were fixed at 0.5 sec The velocity and linear am@tion/deceleration categories were
defined based on a previous study in female squesers (37). Therefore, the match
activities were divided into the following categesi total distance covered (TD),
distance covered in high-intensity (HID: 15:6-20 M), distance covered in sprints
(sprint: >20 knmh™), and number of accelerations (Acc) >Efrand decelerations (Dec)
>-1 ms? The validity and reliability of the GPS units dskave been extensively
reported (29).

The accumulated acceleration data from all thress ganterior-posterior [front
to back], medio-lateral [side to side], and cracémdal [up and down]) were integrated
to formulate the acceleration vector magnitude. Wenufacturers of the MinimaxX
accelerometers name this parameter Player To@&L). The reliability of the PL

measure has been previously reported (CV = 1.68%) (
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Satistical analysis

Data are presented as mean * standard deviatioa.t®uhe large inter-individual
variability in all dependent variables of this studiata were log-transformed for the
analysis and then back-transformed to facilitaggresentation and interpretation in the
results section. The magnitude-based inferencen@thod was used to compare the
locomotor variables among the three different agfegories. The quantitative chances
of finding differences in the variables tested amdme three different age categories
were assessed qualitatively as follows: <1%, almoestainly not; 1% to 5%, very
unlikely; 5% to 25%, unlikely; 25% to 75%, possibl&% to 95%, likely; 95% to 99%,
very likely; >99%, almost certain. If the chancdshaving better and poorer results
were both >5%, the true difference was assesseaddasar. Alikely difference (>75%)
was considered as the minimum threshold to deteanmgful differences due to the
lower probability of an error occurring in this g of probabilities to find
positive/negative effects (18). The magnitudeshef differences for the comparisons
across all variables were analyzed using the stdimal differences based on Cohen’s
d effect sizes (ES) (12). The magnitudes of the ESevqualitatively interpreted using
the following thresholds: <0.2, trivial; 0.2 — O&nall; 0.6 — 1.2, moderate; 1.2 — 2.0,
large; 2.0 — 4.0, very large and; >4.0, nearly qrf(19). To be interpreted as
meaningful, besides the qualitative change >75%,at$sociated ES of the difference

was required to be >0.2.
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Results

The standardized differences in match physicaViiets among the three age categories
are displayed in figure Likely to almost certainly differences among all age brackets
for the TD, HID, sprint, number of Acc and Dec, &d were found (Senior > U20 >
Ul7, ES varying from 0.41 [-0.23- 1.06] to 3.69 §2- 4.76]), except for the
comparison between U17 and U20 for sprint and batveenior and U20 for PL, where

the differences were rated @xlear.

*** INSERT FIGURE 1 HERE ***

Table 1 shows the TD, HID, and sprint among thedlulistinct age categories
for the different playing positions. Senior playgnesentedikely to almost certainly
higher values of TD, HID, and sprint than U20 fd2 @nd MD (ES varying from 0.75
[0.06- 1.44] to 2.04 [1.42- 2.66] and 1.14 [0.5274] to 1.92 [1.28- 2.56], for CD and
MD, respectively). The FB and FW Senior players ezed very likely to almost
certainly higher TD than their U20 counterparts (ES = 13%- 2.32] and 0.82 [0.35-
1.29] for FB and FW, respectively). In additionet8enior players demonstratekely
to almost certainly higher values in all locomotor activities presentadtable 1 in
comparison to U17 players in all playing positiggS varying from 0.88 [-0.15- 1.91]
to 2.77 [2.04- 3.50] for CD, 0.90 [0.09- 1.71] te!@ [1.55- 3.37] for FB, 1.62 [0.97-
2.26] to 1.94 [1.29- 2.59] for MD, and 1.07 [-0.(A43] to 2.17 [1.20- 3.15] for FW).
Finally, U20 players presentétkely to almost certainly differences for TD, HID, and
sprint in comparison to U17 in the different playipositions, excepting TD in the CD
and MD, and sprint in the CD, where the differenaese rated asnclear (ES = 2.26

[1.39- 3.13] for HID in the CD; ES varying from @.7-0.16- 1.63] to 2.74 [1.35- 4.13]
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for FB, ES = 1.25 [0.68- 1.81] and 0.80 [0.22- 1. HID and sprint in the MD, and

ES varying from 0.83 [0.02- 1.63] to 2.32 [0.7095.for FW).

**+ INSERT TABLE 1 HERE ***

Table 2 presents the comparisons of the numbécofand Dec, and the PL
among the three different age categories for thendit playing positions. Except for the
comparison of the PL between Senior and U20 playetise CD, where the difference
was rated asnclear, Senior players demonstratekely to almost certainly differences
in the analyzed variables in comparison to U20 @dhd players in all playing positions
(ES varying from 0.30 [-0.68- 1.28] to 4.04 [3.3B75] for the comparison with U20,
and ES varying from 0.39 [-0.31- 1.10] to 5.57 [4.8%.28] for the comparison with
U17). Excepting the comparison in the number of Between U20 and U17 in the CD
and FB, where the difference was ratediadear, U20 players demonstratéidtely to
almost certainly higher values of Acc,; Dec, and PL than the Uldlliplaying positions

(ES varying from 0.70 [0.07- 1.34] to 3.69 [2.6378@]).

#* INSERT TABLE 2 HERE ***

Discussion

This study aimed to compare the locomotor actipityfiles of top-level U17, U20, and
Senior players from the Brazilian National wometéams competing in international
tournaments. As expected, there was a general teeadprogressive increase in TD,
high-intensity activities (e.g., high speed runniagd sprints), and total number of

accelerations and decelerations (i.e., >1.0%rarsd >-1.0 m3, respectively) across the
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age categories, supporting the notion that traipiragtices need to target increments in
soccer-specific fitness components as the playszsrbe older.

The TD covered by the Senior players vabwost certainly greater than attained by the
Ul7 and U20 players, respectively. In the same \@aglmost certainly difference in
HID was found between Senior and U17, and betwe2d &hd U17 players. We did
not find any study comparing the activity profile players encompassing the age
categories investigated herein (U17, U20, and sediaring official matches in female
soccer. However, the differences observed in TD ldHd found in our study are in
accordance with previous studies that investigatdyg youth (37) or only professional
female players (29). Vescovi et al. (37) showed Wi/ players performed higher TD
and HID than younger players (e.g., U15) and Malal.e(29) showed higher values of
the same parameters for top-level than high-lemeldie soccer players. In addition, the
differences found between the age categories inam® HID are consistent with an
increase in aerobic test performance with age tegon the literature, such as the Yo-
Yo Intermittent Recovery Test, level 2 (Yo-Yo IR®), 30-15 Intermittent Fitness Test
(30-15¢7) (27), and Yo-Yo Intermittent Recovery Test, levél (Yo-Yo IR1)
(unpublished observations of our research groupjaly, performance in intermittent
physical tests (e.g0., YO-Yo IR1) has previously rbeshown to be significantly
correlated to match TD and HID in male (22) andden(23) soccer athletes.

Our findings are also consistent with the resukscdbed by Bangsbo et al. (22)
showing that 15-16 year old players presented pgmegformance in the Yo-Yo IR1
than 17-18 year old players pertaining to the Ne&ldnd National teams. However, in
their case, >18 year old players did not displayhier improvement in the Yo-Yo IR1
compared to the 17-18 year old players. In conttasjer distances covered in the Yo-

Yo IR2 were found for senior compared to U20 efiteropean players (9) (Bradley et
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al. 2014). Similar results were also found in Bliami National players, as the Senior
athletes presented better performance in the YdRD test when compared to the
immediately younger age bracket (unpublished oladems). The similarities in these
results can be attributed to the high competiteeel of the players investigated by
Bradley et al. (9), who played for two National rteain the top 12 FIFA women’s
world rankings and competed in the UEFA Champid@ague, and the players of the
Brazilian National Senior team (top 10 in 2015 place in the 2016 Olympic Games)
compared to the New Zealand team (top 20). Besites different training
backgrounds and long-term player development psasesan also play a role, since
players involved in the National teams follow tiam programs designed to improve
not only their technical-tactical skills, but aldweir physical capacities in order to cope
with progressive demands as they become olderp&nSfor example, Mujika et al.
(30) evidenced significantly better Yo-Yo IR1 inrfs@ females (23.1 + 2.9 years)
compared to Junior females (17.3 £ 1.6 years). Goatpye studies among nations
placed in distinct FIFA ranking positions concemititness levels and motion
characteristics are necessary in the future toiddte their respective influences on
competitive results at the top-level. Nonethel@sappears that aerobic fitness level is
one of the most likely explanations for the evaatiof TD and HID observed during
matches from the U17 bracket to adulthood.

Interestingly, in most intra-playing position coamggons, the senior players
covered greater HID than the younger players ($eridJ20 > U17). The only
exceptions were for FB and FW when comparing SersotJ20 where the differences
were all rated asunclear. Of note, these two playing positions presentedelo
percentage changes in HID from the U17 to the Seage brackets (31.9 and 50.5%,

respectively) than the other positions. Centraleddérs and MD presented notably
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higher differences between U17 and Seniors (6063&M0%, respectively). This means
that, besides discriminating playing standards. (&tgrnational vs. national levels), the
ability to engage in high-intensity activities cugi the match can also differentiate
between age categories in women’s top-class sottsice, prospective players are
required to substantially improve physical fitnessnponents related to the ability to
engage in repeated high-intensity efforts with leigns of fatigue (25). A further
practical implication of our findings is that th@gsibility of designating a younger
player in the Senior team needs to be carefullymnexed. This is not an uncommon
practice, heavily based on technical consideratittmnever, if the player does not
demonstrate physical conditions to adhere to tbtectd scheme proposed by the coach,
the potential technical advantage could be losthWiese aspects in mind, we can lend
support to the use of tracking technology (e.g.S@uring soccer matches and training
in order to facilitate decision making about theequbacy of a player for the team

formation.

Senior players performetiargely and moderately longer distances in the
sprinting locomotor category than U17 and U20 a#isierespectively. This increase in
the sprint distance during the matches acrossntrestigated youth age categories is in
agreement with a previous study that demonstratedirmost 200% increase in sprint
distance from 15 to 17 year old players (38). Rmawistudies have also found an
increase in performance in a 5x10 m sprint tegh witanges of direction from 12 to 16
year old female soccer players (17) and in a 36.6pnnt speed field test in female
soccer players from 12 to 20 years of age (38)s@élifferent results between Senior
and U17 players are in line with maturational fastinvolved in 13-16 year old
females, as before 17 years old female athletes moayave reached full biological

maturation, especially in lower limb strength capa¢24,36), which may justify
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sprinting ability differences. Although maturationight not explain the differences
found in sprint distance covered between senior @8d players in this study, it is

important to highlight that the ability to repegirigts and high-intensity runs is also
related to aerobic performance (14), which can bkegelbped with well-designed

training. Furthermore, higher distance coveredhia $printing category from U20 to

Senior transition is consistent with the differentetween “top-class” (senior National
team players) and high level (professional femalear players) players as previously
noted by Mohr et al. (29). More specifically, Mddtral. (29) showed that National team
players covered 24% more distance sprinting thafepsionals (46& 20 m and 38&

50 m, for top-class and professionals players,a@sgely). This is consistent with the

differences observed in the present study, sineertajority of our U20 players (18-19

years) were professionals competing at the BrawilNational Championship, but

without taking part in the senior National squadhc® again, this could reflect the
“selective pressure” of playing in the very compe# senior team or the training

practices implemented with adults in comparisorhwibuth players in the investigated

National team.

Of interest, the intra-position comparisons regdahat sprint distances differed
from 34.1% in FB to 210.9% in MD between U17 andiBes. The differences could
have been inflated in all player positions by tise of a fixed speed threshold (20'km
1) to define a sprint, possibly favoring the fasfiee., older) players (31). The use of
individualized speed zones based on specific phly§itoess (e.g., anaerobic threshold)
(21) and/or performance characteristics (e.g., makisprint speed) (28) has some
advantages as the locomotor profile will be repnegese of specific player status. In
fact, Reardon et al. (34) argued that by indiviciiady speed thresholds athletes can

demonstrate different match demands; with this viddialization rugby forwards
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players presented higher match HSD (i.e., 354.92.22 m) than with general absolute
speed threshol@.e., 269 £ 172.02 m). However, the lack of corssmnin selecting and
assessing appropriate fitness attributes as paeesnédr individualization in speed
thresholds, and the difficulties in executing reguitness tests with large squads of
athletes, present significant barriers to its impatation in practice. The choice of only
one physical attribute in isolation to individu&izspeed threshold may also result in
erroneous interpretation as it assumes that fadégers also have higher transition
speeds into all velocity thresholds, which may alatays be the case. Beyond the scope
of this study, future studies using both arbitrangl individualized speed thresholds are
warranted to examine the utility of individualizegérsus arbitrary speed zones in
comparison throughout age brackets and also toigbragury risk with regard to

different training loads.

Nonetheless, the results suggest that the abdityepeat sprints needs to be
progressively improved in players involved in t@&vél competitions from the end of
adolescence to early adulthood. For instance, Udyeps presented more than 3x the
sprint distance of U15 players during official mtes (37), although, the authors did not
cluster the players per role in the field. Our tesshowed that, compared to the other
positions, MD are required to develop game-relategeat sprint ability more
substantially from <17 years to adulthood in orsteachieve the physical performance
levels required to succeed as a Senior. The matstbsi training method to enhance
repeated-sprint ability is still debatable; howeveappears that high-intensity interval
training (10) with directional changes (unpublishebtiservations) constitutes an

effective option for female team sports athletes.
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Seniors performed substantially more acceleratant decelerations than U17
and U20 playersldrge to very large ESs). In addition, U20 players performed more
accelerations and decelerations than Uh@dérate to large ESs). The brief explosive
concentric and eccentric muscle actions relate@cielerating and decelerating are
associated with a significant increase in the n@tabdemands of running during
intermittent sports matches (32), compared to @mstelocity running. In addition, it
has been estimated that typical acceleration awéle®@tion activities during soccer
matches result in an increase of 28% and 65% imghehanical load per meter covered
(13), respectively, and that 18% of total distamwoeered during a soccer match is
performed whilst accelerating and decelerating {lappears then that the ability to
repeatedly perform these demanding actions is ago@site to successful soccer
practice. Except for accelerations in the FB, playjeom distinct positions increased the
number of accelerations and decelerations episaciess the age categories from U17
to adulthood, evidencing the need to progressivalylement drills in which athletes
are required to rapidly increase and decrease mgnrelocity over short distances (16)
(.e., repeated-acceleration ability) (3). In aubatif plyometric training can be used as an
auxiliary method to enhance not only the number tiofes players engage in
accelerations or decelerations but principally neugmower performance during the
acceleration phases of sprints (25,33). Importantpid and repeated decelerations
following sprints can be one of the main causepadt-match muscle damage (20). It
remains to be established whether Senior playersnare prone to post-match delayed
recovery, due to the severity of muscle damagessitiran younger players, or if they

are well adapted to the increased deceleratiorsload
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Finally, Seniors (in all playing positions, excépt Senior and U20 CD players)
presentedarge differences in PL compared to U17 and U20. Thightreflect all the
aforementioned discussed differences in the diswreovered and performance of
accelerations and decelerations. Player Load isliabte (5,6) accelerometry-based
measure of the cumulative load on the musculosiedgstem caused by rate of change
in acceleration of the body. Our results underthefact that older players, due to their
higher fitness levels and ability to engage in higflensity actions, are also able to
accumulate more external loads as measured byaxiali accelerometer during the
matches. Unfortunately, this study is limited by flack of quantification of discrete
movements that could substantially contribute -to (Blg., collisions, tackling, and
unorthodox movements). These kinds of movementshmag contributed to the higher

PL observed in Senior players.

In conclusion, there is a general increase inreatematch load demand in
Brazilian female soccer players across all FIFA dgackets, with greatest loads
observed in senior athletes. In general, theserdifices were observed irrespective of
game specific positions analyzed. This informatienrelevant for team staff and
coaches for discriminating player’s standards asmkeially in situations where young

athletes are selected to play in different agegeates in female top-level soccer teams.

Practical applications

The findings of this study can be used to tailaining practices in top-level female
soccer teams. From our results, the need to impoueer-specific fithess components
as the player progresses across the age categoeeslent. Since intermittent exercise

endurance and repeated-sprint ability are highlyetated with match performance,

Copyright © 2017 National Strength and Conditioning Association



especially with the ability to perform high-intetysiactions, frequent assessment of
players using field tests and implementation ointrgy strategies aimed to improve
these fithess components (e.g., prescribing higdmsity interval training)s highly
recommended. The central defender and midfieldayipd positions demand higher
improvements in the ability to perform high-intagsactivity from U17 to adulthood.
Thus, special attention to players from these plgayroles needs to be paid in
prospective programs in order to allow achievemehttop-level performance.
Furthermore, since Senior players perform largstadices sprinting during the matches
than the players from younger age categories,necessary to progressively implement
training methods designed to enhance the lower pimlber and speed capacities. This
is challenging, owing to the frequent occurrencentdrference effect between strength-

power and endurance training adaptations.
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Table 1. Mean ¢ SD) of the total distance (TD), high-intensitytdisce (HIR), and sprint distance for the diffenelatying positions

among the three age categories of elite femalessqtayers.

Playing , Senior vs. U20 Senior vs. U17 U20vs. Ul7
position Senior u20 ul7 ES[90% CI] ES[90% CI]  ES[90% Cl]
cD 10003.4 + 954.0 82016 +513.6* 7898.9 + 887 8* 2.04[1.42;2.66] 2.47[1.63; 3.31] 0.58 [-0.55; 1.70]
T ' T ' T ' very large very large small
FB 102378 + 665.1 9072.7 + 474.5% 8574.7 + 996.1% 1.63[0.95; 2.32] 2.46 [1.55; 3.37] 1.07 [-0.01; 2.13]
D (m) T ' o ' T ' large very large moder ate
MD  10376.5+981.0 8486.3 + 702.8* 8545.7 + 12595+ 192 [1:28;2.56] ~ 1.91[1.19;2.63] 0.01[-0.65; 0.63]
T ' T ' T s large large trivial
= 9825.1 +894.2 9055.8 + 459 7% 8062 3 + 1407 Ak 0.82[0.35;1.29] 2.17 [1.20; 3.15] 2.32[0.70; 3.95]
- ' T ' T ' moder ate very large very large
cD 5002 +103.6  508.8 + 75.8* 347.9 + 61.2% 0.75[0.06; 1.44] 2.77 [2.04; 3.50] 2.26 [1.39; 3.13]
T ' T A moder ate very large very large
FB 8401+1374  859.4 +99.1 636.0 4 226,04 0.16 [-0.51; 0.82] 1.77[0.72; 2.82] 2.74[1.35; 4.13]
HIR (m) - ' T vd : trivial large very large
MD 8106+ 2070 5524 +113.4% 4338 +117.2% 1.14[0.52; 1.76] 1.94[1.29; 2.59] 1.25[0.68; 1.81]
T ' T ] T ' moder ate large large
= 782 6+ 250.5 829.84191 4 5201 + 243.0% 0.23[-0.31; 0.77] 1.26[0.58; 1.94] 1.87 [1.02; 2.73]
T ' y 4 ' - ' small large large
cD 198.8 + 90.5 1131 + 44 1* 138.9 + 85 0* 1.06 [0.20; 1.91] 0.88 [-0.15; 1.91] 0.15 [-0.80; 1.09]
T A Ul T moder ate moder ate trivial
FB 3793+1194  3311+944 282 8 + 143 34 0.31[-0.38; 1.00] 0.90[0.09; 1.71] 0.73 [-0.16; 1.63]
Sprint (m) T ' i T ' small moder ate moder ate
MD 2985 +142.0 1258 + 47 9% 96.0 + 46.1% 1.140.52; 1.76] 1.62[0.97; 2.26] 0.80[0.22; 1.37]
R ' T T moder ate large moder ate
= 3517+124.6 323.1+110.7 247.8 +143.3% 0.20[-0.43; 0.84] 1.07 [0.28; 1.85] 0.83[0.02; 1.63]
T ' T ' T ' small moder ate moder ate

Note: CD: central defenders; FB: full-backs; MD: midélets; FW: forwards; ES: standardized differencegtdan effect sizes; CI:
confidence interval. *Meaningful difference fromngar; “meaningful difference from U20.
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Table 2. Mean ¢ SD) of the number of accelerations (Acc) and d=egibns (Dec), and player load (PL) for the défarplaying

positions among the three age categories of @itefe soccer players.

Playing . Senior vs. U20 Senior vs. U17 U20vs. Ul7
position ~ enior U20 uir ES[90% ClI] ES[90% Cl] ES[90% Cl]
cD 2176 +22 4 172.0 + 10.2* 165.0 + 21 5* 2.13[1.56;2.70] 2.56[1.70; 3.43] 0.71[-0.65; 2.07]
I e T very large very large moder ate
FB 213.8 + 34.9 196.8 + 19.4 199.0 + 31.8 0.41[-0.23; 1.06] 0.39[-0.31;1.10] 0.03[-0.82;0.89]
Acc > 1m.& o T o small small trivial
' MD 913.6 + 16.9 172.0 + 18.8* 149.7 + 16'8* 2.52[1.83;3.22] 4.12[3.41;4.84] 1.23[0.76; 1.69]
T T T very large nearly perfect large
EW 209.5 + 29.4 192.5 + 29 7+ 1675 + 346* 0.59[-0.11; 1.28] 1.58[0.80; 2.36] 0.83[0.09; 1.56]
o e o small large moderate
cD 161.1 + 19.0 108.0 + 14.0* 85.8 + 14°G* 3.37[2.48;4.26] 5.36[4.32;6.41] 1.57[0.64; 2.50]
o o y 4 very large nearly perfect large
kB 181.9 + 231 1377 + 21.2% 12200 + 165 1.96 [1.15;2.77] 2.79[2.07;3.50] 0.70[0.07; 1.34]
Dec > 1 m.2 e oo T T N large very large moderate
' MD 178.0 + 18.8 111.0 + 16.7* 92.5 + 137+ 4.04 [3.33;4.75] 5.57[4.87;6.28] 1.11[0.67; 1.56]
T T Q 7 nearly perfect nearly perfect moder ate
FW 176.1 + 26.9 145.5 + 24 7+ 105.5 + 26 9% 1.15[0.50; 1.79] 3.16[2.37;3.95] 1.87[1.07; 2.67]
o R o moder ate very large large
CD 8922 +93.8 8663 + 132.2 243.6 + 66 3* 0.30[-0.68; 1.28] 1.62[0.95; 2.29] 0.93[0.24; 1.63]
o - ' T small large moderate
FB 1033.2 £+ 92.5 987 9+ 60.9 780 5 + 48 2* 0.44[-0.23; 1.11] 2.83[2.19; 3.47] 3.37[2.72; 4.03]
PL (a.01) e e T small very large very large
h MD 10117 +98.5 930.7 + 130.6*  789.3 + 67'3* 0.80[0.10; 1.50] 2.23[1.60;2.86] 1.09[0.71; 1.46]
o T ' T moder ate very large moderate
FW 8936 + 1451 952.0+785% 6916 + 126 6* 0.42[-0.03; 0.88] 1.50[0.88; 2.13] 3.69 [2.63; 4.76]
T ' T T ' small large very large

Note: CD: central defenders; FB: full-backs; MD: midflefs; FW: forwards; ES: standardized differencesedan effect sizes; ClI:
confidence interval. *Meaningful difference frommser; “meaningful difference from U20.
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