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ABSTRACT

The main objective of this study was to characeeti'e occurrence of single sprint and
repeated-sprint sequences (RSS) during elite fesateer matches, using fixed (20
kmh®) and individually based speed thresholds (>90%hefmean speed from a 20 m
sprint test). Eleven elite female soccer playeosnfithe same team participated in the
study. All players performed a 20 m linear spriedtf and were assessed in up to 10
official matches using Global Positioning SystenP&3 technology. Magnitude-based
inferences were used to test for meaningful diffees. Results revealed that
irrespective of adopting fixed or individual spedesholds, female players produced
only a few RSS during matches (2.3 £ 2.4 sequeasieg the fixed threshold and 3.3 +
3.0 sequences using the individually based thre3hwlith most sequences composing
of just two sprints. Additionally, central defendgrerformed fewer sprints (10.2 = 4.1)
than other positions (full backs: 28.1 = 5.5; nmattfiers: 21.9 + 10.5; forwards: 31.9 +
11.1; with likely to almost certainly differences associated with effect sizes ranging
from 1.65 to 2.72) and sprinting ability declinedthe second half. The data do not
support the naotion that RSS occurs frequently dusioccer matches in female players,
irrespective of using fixed or individual speedetinolds to define sprint occurrence.
However, repeated sprint ability development carb®tuled out from soccer training
programs due to its association with match-relggdormance.

Keywords: football, fitness, time-motion analysis, women.
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INTRODUCTION

Interest in match analysis has increased in thddasdecades, since this allows
sport scientists to determine the current demahdsatch play in order to translate this
data into specific training and testing protocdld)( Although elite soccer players
require a number of physical characteristics suslp@ak speed reached during the
incremental field test (30) and speed associatdl thie ventilatory threshold (25),
repeated-sprint ability (RSA) is arguably one @ thost important physical qualities in
team sports, presumably owing to the frequencysobccurrence during matches (13,
18, 35). Additionally, research demonstrates thmegt ability to perform successive
sprints with minimal recovery during matches derates players in different
competitive standards and positions. (3, 31). Régestudies have questioned the
occurrence of repeated-sprint bouts during soccaicimes showing that only a few
repeated-sprint sequences (RSS) occur during nwtth@ 33). Due to concerns
regarding the validity of RSS in team sports, samesearchers have redefined it as
“repeated acceleration ability”, as this may ddsrrihe demands of a soccer match
more accurately (4). This'is especially true asai@lically taxing accelerations do not
always reach fixed sprinting thresholds (14, 36)t lare more likely to hit an
individualized sprinting threshold (i.e., a percage speed relative to the individual's
maximal sprinting performance). However, the acuguantification of accelerations
seems to demand tracking technologies with highempting frequency (34). Therefore,
more studies are necessary to better understangrafike of sprinting activities during
official soccer matches and to provide additiomdibimation about the occurrence of
RSS using individualized speed thresholds. The mapoe of such studies lies on the

fact that previous research used different meti{edme lacking accuracy) to profile
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sprint occurrences during matches without takirtg account the individual differences
in physical capacities, by applying fixed sprintetbholds to all players.

Female soccer has become popular worldwide, arsl lths resulted in an
increased number of investigations examining thgsigll demands of matches (8).
Surprisingly, limited information exists on the aoence of single and RSS in elite
female players’ during official matches. Gabbettak (18) found that 2 consecutive
sprints interspersed with20 s recovery occurred ~5 times per player per matith
repeated sprint episodes progressively decreasitizeanumber of sprints per sequence
increased. However, the use of video-based anatyayslead to inherent errors due to
the subjective judgment of the observer when clienaing the type of effort
performed (32). Possibly, this “subjective techiggibleads to the overestimation of
RSS in previous research (35). Therefore, the &aqgy and the characteristics of single
and repeated-sprint efforts during female socceiches require further investigation,
preferably using more objective (i.e., not relyingn researchers’ subjective
classification of the locomotor activities) and @se technologies. This knowledge may
provide coaches with useful information to assésssprint capacity and the RSA of
their players, and also enables them to createfgpéesting protocols and prescribe
training sessions to improve these capacities.

In a study using a Global Positioning System (GféSjuantify single sprinting
actions (>18 knh) in elite female soccer players (37), forwardsfqened more
sprints (43 = 10) than midfielders (31 = 11) andedéers (36 £ 12). The mean time
between consecutive sprints was >2 min. Althoudbhalde, these data do not report the
occurrence of RSS. Moreover, the threshold of 1éhkro define a sprint was set
arbitrarily, and has been recently revised by #raesauthor, who updated it to 20 kim

1 (8). Owing to the great variability in sprinting ity among female players (38), it
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seems logical to individualize the sprinting thrasls, since these values are particular
to the sprint data collected from a respective giagluring a given period. This
individualized approach is desirable in match ategdy as it quantifies the individual
engagement in high-speed running, while taking adoount the ability of each player
to reach high running speeds during matches. Funibre, this approach reduces the
risk of under or overestimating the effort of teaports players, with distinct levels of
sprinting ability (17). Thus, this study aimed [d] characterize single sprint and RSS
of elite female players in official matches usingtl and individually based thresholds;
[2] compare playing positions regarding the engag@nm sprinting and RSS and; [3]

identify possible changes in sprinting ability bets playing halves.

METHODS

Participants

Eleven highly trained female soccer players from s#ame team participated in the
present study (age: 21.0 = 3.0 yr, stature: 1631&%icm and body mass: 59.7 * 8.0 kg).
Data were collected during the 2015 S&o Paulo Stdtempionship in which the
investigated team reached the semi-final stager Ryithe study, all players signed an

informed consent form, with all procedures approbgdhe Local Ethics Committee.

Experimental approach to the Problem

This is a cross-sectional observational study airaedcharacterizing the sprinting
activities during elite female soccer matches. Pt the State Championship, all
players performed a 20 m sprint test (a commonnsptistance observed during
matches (15)) that was used to individualize thenspg speed thresholds for matches.

Sprint performance data were collected from a totdlO official matches, and players
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were only included in the analysis if they completee entire 90 min; this resulted in
61 player observations (19 for central defende®]{@2 for forwards [FW]; 13 for
full-backs [FB]; and 17 for midfielders [MD]). Almatches were performed on an
outdoor field with a dimension of 100 x 75 m. ThBSunits were switched on before
the warm-up to enable the devices to locate thegsary satellites (between 4 and 12).
All units were fitted prior to each match, with péas using the same unit in all

observations in order to eliminate inter-unit esr{®).

Sorint Testing

All players sprinted along a 20 m linear track wo tbccasions, starting from a standing
position 0.3 m behind the start line. In orderéduce the influence of the weather on
performance, all sprints were performed indoors5 Anin rest interval was allowed
between each attempt and the fastest time wasdsyesdl for the analyses. Sprint times
were recorded by photocells (Smart Speed, FusiampBwent, AUS)adjusted to a

height of 1 m.

Match Sprinting Performance

Sprint_profiles during matches were obtained froRRSGunits operating at 5 Hz (SPI
Elite, GPSports Systems, Australia). When compamed radar system set as a
criterion, the typical error for total distance tbiese devices was reported to be 2.8%
and 7.5% for high-speed running (> 4.17 ‘™.§29, 34). Regarding reliabilitythe
devices used presented coefficient of variatiomesiranging from 8.4 to 20% for peak
speed measurements (29, 34). Units were fittetidaupper back of each player using
an adjustable neoprene harness. The fixed sprigdsthreshold was set at >20°Rth

and players needed to spend >1 s above this thdekiroa sprint to be registered. The
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individualized sprint speed threshold was set &% @f the mean speed obtained in the
20 m sprint test and players also needed to spé&ralabove this threshold for a sprint
to be registered. Of note, 90% of the 20-m maxiepded can be considered a very
intense sprint stimulus elicitirg 80% of the kinetic energy of the maximal sprir@,(1
20). In addition, this criterion resulted in a maadividual speed threshold (19.37 +
0.48 kmh™) very close to the fixed threshold (20 ki), which was previously
calculated “to better equate the relative amountspfinting between men’s and
women’s matches” (8). This fact permitted the “@dsid” comparison between the two
criteria to define RSS occurrences. Each RSS dedscf at least 2 sprints performed
within 60 s. This interval was based on Buchheidle(10) who used intervals of 15, 30,
45 and 60 s, being the latter the most inclusiteraon. The total number of sprints, the
total distance sprinting (m), the distance perdfdr) and duration (s) of each sprint, in

addition to the average interval between conseeprints (s) were recorded.

Satistical Analysis

Data were presented as means + standard devidiloa. to the between-player
variability in all parameters, data were log tramsfed before analysis. Magnitude-
based inferences were used to identify differerbmtgeen the fixed and individually
based sprinting thresholds to detect sprint ocages, playing positions, and th& dnd

2" halves in all variables analyzed (5). The quatitiéechance of finding differences in
the variables tested were assessed qualitativefgllasvs: <1%, almost certainly not;
1% to 5%, very unlikely; >5% to 25%, unlikely; >25%75%, possible; >75% to 95%,
likely; >95% to 99%, very likely; >99%, almost can. If the chances of having better
and poorer results were both >5%, the true diffegewas assessed as unclear. The

magnitudes of the differences for the comparisonalli variables were analysed using
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the Cohen’sd effect size (ES) (12). The magnitudes of the ESewgualitatively
interpreted using the following thresholds: <0rdial; >0.2 — 0.6, small; >0.6 — 1.2,
moderate; >1.2 — 2.0, large; >2.0 — 4.0, very laagd; >4.0, nearly perfect (21). All

analyses were conducted using the spreadsheelstd@an http://www.sportsci.org/

RESULTS

The mean speed of the 20 m sprint test was 21.5 kr@h™ (range: 20.7 to 22.3 khi

). The distance covered sprinting using the fixed individually based thresholds
corresponds, on average to 3% and 4% of the tidtdrite covered during matches,
respectively. Figure 1 depicts the comparisons éebwhe occurrence of sprints using
both the fixed and individually based sprint thi@dgs. The total number of sprints,
mean duration of each sprint, total distance sipgnnumber of sequences o3, and
the total number of sprinting sequences wikely to very likely higher using the
individual threshold in comparison to the fixed eé$inold. The comparison of the
distance covered per sprint using each threshokl raed asery likely trivial. The
mean interval between sprints wasly longer using the fixed threshold than using the

individually-based speed threshold.

***INSERT FIGURE 1 HERE***

Table 1 displays position specific differences ariables using fixed sprint thresholds.
The central defenders (CD) demonstratey likely to almost certain differences in the
total number of sprints, total distance sprintinggan interval between sprints, number
of sequences of 23, and the total number of sprinting sequences wbenpared to all

other playing positions (ES: ranging from 1.22 td23. The comparisons among the
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other playing positions in the aforementioned J@da were all rated asclear (ES:
ranging from 0.01 to 0.19). The mean duration @hesprint in CD wagpossibly lower
than in the midfielders (MD) (ES: 0.30) and thefetiénces between CD and forwards
(FW), and between MD and FW was ratediadear (ES: 0.20 and 0.15, respectively).
The full-backs (FB) demonstratéittely to very likely greater sprint durations than CD,
MD, and FW (ES: 0.56, 0.44, and 0.55, respectivétiyjally, the mean distance of each
sprint wadikely higher in the FB in comparison to the CD and FW: (&84, and 0.55,
respectively). The comparisons between CD and Fi/a6d MD, MD and FW, and

FB and MD were all rated amclear (ES: 0.03, 0.38, 0.30, and 0.27, respectively).

***INSERT TABLE 1HERE***

Table 2 displays position specific trends usingvitlialized sprint thresholds.
The CD demonstratedery likely to almost certain differences in the total number of
sprints, total distance sprinting, mean intervaivaen sprints, number of sequences of
2, >3, and the total number of sprinting sequenceselation to the other playing
positions (ES: ranging from 1.25 to 3.64). The Mstratedlikely to very likely
differences in comparison to the FB and FW in tifi@reamentioned variables (ES:
ranging from 0.43 to 1.02). The comparison betweBrand FW in the total number of
sprints, total distance sprinting, mean intervaivaen sprints, number of sequences of
2,>3, and the total of sprinting sequences were &fdrasunclear (ES: ranging from
0.08 to 0.28). For the mean duration of each sp@it demonstratetikely to almost
certain differences in comparison to the FB, MD and FW (ES8, 0.68, and 0.51,
respectively). The FB displaydikely andvery likely greatermean durations for each

sprint than the MD (ES: 0.61) and FW (ES: 0.88kpesxtively. The comparison
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between MD and FW in the aforementioned variablas vated asinclear (ES: 0.17).
Finally, the mean distance of each sprint wekey andalmost certainly higher in the
FB in comparison to the CD (ES: 1.14) and FW (ES5)) respectively. The MD
demonstratedrery likely higher mean distance per sprint than CD (ES: 0.T8g
following comparisons between CD and FW, MD and FAlNg FB and MD in the
aforementioned variables were all rated axlear (ES: 0.36, 0.41, and 0.32,

respectively).

***|NSERT TABLE 2 HERE***

Table 3 compares all sprinting variables in tfled 29 halves. Using the fixed
threshold, the mean duration of each sprint, destgrer sprint, sequences of 2 sprints,
and total of sequences weuassibly to very likely lower in the 2% half in comparison to
the ' half (ES: 0.23, 0.24, 0.40, and 0.41, respectjvélijpe comparisons of the total
number of sprints, total distance sprinting, anqueaces>3 sprints were all rated as
possibly trivial (ES: 0.11, 0.18, and 0.19, respectively). The miedterval between
sprints wagossibly higher in the ¥ half than in the % half (ES: 0.25). Meanwhile, for
the individually based threshold, the comparisdnhe total number of sprints and the
total distance sprinting were ratedasy likely trivial (ES: 0.01)andlikely trivial (ES:
0.09), respectively. The mean duration of eachngpdistance per sprint, and the
sequences of 2.3, and the total of sequences wpossibly to very likely reduced in the
2" half in comparison to thehalf (ES: 0.26, 0.29, 0.30, 0.32, and 0.37, retbyely).
Finally, the mean interval between sprints \Wkdy higher in the # half than in the 1

half (ES: 0.33).
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***INSERT TABLE SHERE***

DISCUSSION

This study demonstrated that: [1] irrespective dbming fixed or individual
speed sprinting thresholds, female players produrdg a few RSS during matches,
with most sequences composing of just two sprif2§; position-specific sprinting
trends were evident, with CD performing the lowesmber of sprints (in comparison
with the other positions); and [3] female playgusrging ability declined in the second
half.

The sprinting distance covered by elite femaleygua typically makes up
approximately 1-3% of the total distance covered #re findings from the present
study thus fall in line with previous literature, (@, 23, 26) — although these relative
values might substantially differ, according to thpeed threshold adopted in the
analysis (20-25 k™). The present study is the first to directly comepfixed versus
individual speed thresholds in elite female playtergjuantify the differences between
their sprint performances. The differences betwsgrnt variables (e.g., number of
single sprints and RSS) during matches using foreaidividual speed thresholds were
deemed to be less meaningful from a practical petspe (ES: ranging from 0.2 to 0.6).
This finding can be attributed to the similaritytlween the individual threshold to
define sprint occurrence using performance tesi®9.¢>+ 0.5 knh™) and the fixed
speed threshold (>20 kint) defined by the literature (8, 18). However, spatientists
should advocate the use of individual thresholds, salected players can have
substantially higher or lower sprint velocities quared to the average velocities

attained by the squad, resulting in the over- atemrestimation of sprint performance
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(8). In this case, it is important to mention thi@s choice requires at least one sprint
test, turning the procedure less practical tharfixieel threshold approach.

The present study demonstrated that female playeduced a low number of
RSS during matches, irrespective of the positiothertype of speed threshold used to
define sprints. For instance, despite using a cuatee criteria to establish the
occurrence of a RSS (consecutive sprints intersdassth <60 s), players produced just
three sequences when using individually basedhbtds. This finding was in contrast
to previous research that reported 5.1 + 5.1 RS$lager per match in elite female
players (18). This is even more surprising asrgggarch used a very stringent criterion
to define a RSS compared to the present study €catige sprints interspersed with
<20 s). The discrepancy between the findings 1&gty related to the technique used
to capture sprinting profiles. Gabbett, et al. (&8amined the occurrence of sprints by
means of video-based analysis, which partly depemdshe subjective judgment of
intense actions while the present study used GEls$edogy. Sprinting is defined as a
maximal effort whereby a greater extension of thedr leg during the forward swing
and a higher heel lift relative to striding occuidthough this technique for identifying
sprinting is reproducible in experienced obser&8, this pattern of locomotion does
not necessarily lead the players to reach the lbtésspeed to define a sprint when
quantified by GPS or optical tracking technolog{esy., Amisco and Prozone) (11).
This is especially evident during short-distancangg with high accelerations, which
are extremely prevalent throughout the games [@&refore, it seems that video-based
analysis over-estimates the number of sprints durmatches, and that GPS-based
analysis reveals the occurrence of only a few R&female players. It is important to
emphasize that GPS cannot be considered the gaidastd to measure the distances

covered by players during the matches. As aforeimesd, the typical error for total
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distance of these devices was reported to be 28% %% for high-speed running (>
4.17 m.8) (29, 34). Hence, errors in recording the sprintusrences in our study
cannot be ruled out.

In partial agreement with the present results, iptesvliterature found that youth
male players displayed large inter-individual vao@a in the number of RSS (10).
While this variation was less pronounced in oudgiiBuchheit, et al. (10) found RSS
varied from 0-43 RSS, which is probably relatedhie wide age ranges investigated
(U13 to U18) and the criteria used to define spr{tl% of peak speed recorded as the
fastest 10-m split measured during a maximal 40pmny. Research has also
demonstrated that male German national team pl@ggfermed just two RSS per game
for all outfield players when using individual spe#resholds varying from 23-27.2
kmh™ (33). The criteria used for RSS in the referrastgtwas a minimum of three
consecutive sprints with a recovery of < 30. Tleigerates that RSS registration appears
to be highly dependent on the sprint speed thrdshotl recovery duration criterion
used to define its occurrence (33), although studiemonstrate that the ability to
perform repeated intense actions with minimal recpwduring matches demarcates
players in different competitive standards and fpmss (3, 31). However, based on the
findings presented herein and that reported oe etlihle players, some could question
the RSS occurrence during soccer matches (10,A38)ough players may not reach
sprinting velocities during each intense action ttuplayer density in selected areas of
the pitch or tactical and technical constraints may in fact produce very high
accelerations and decelerations during matche36)1,Thus, the literature may need to
redefine this as repeated acceleration abilitygesithis may describe the demands of
soccer match-play more accurately as these effinetsnetabolically taxing (28) but do

not register as sprints (4). The present dataaeliefrom elite female players points in
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the same direction, and thereby bring into quegtiengreat deal of effort used to assess
and develop RSA in elite players. Nonetheless, siomaéngs in the literature still need
to be highlighted to contextualize this statemé&wt. instance, RSA has been shown to
positively correlate with physical performance dgrsoccer matches (30), discriminate
between players of different competitive levels gusitional roles, and be able to
detect training-induced changes (22). Further, RSAimpaired post-match (24),
indicating that the physical demands of soccergkmecific stress on determinants of
RSA (e.g., neuromuscular system and bdiffering). Therefore, although it is evident
that RSS, as they are currently defined, do notiogery often during soccer matches,
the stochastic alternation between activities (ideig high-intensity running and single
sprints) seems to acutely deteriorate RSA. In fatthough RSA is an important
physical capacity related to match performancdpés not mean that RSS, as they are
currently defined, actually occurs during soccertaimes. This calls for additional
studies to be conducted to elucidate whether thsiplogical factors related to RSA
performance are or are not related to the matckiphlydemands and players’ fatigue.
More importantly, research needs to indicate wheghbetter RSA can ameliorate the
tolerance to fatigue throughout the match, marefiksts the reduction in the distance
covered during repeated accelerations and dedelesdtl).

Irrespective of the sprint speed threshold, the méaration of each sprint,
distance per sprint, sequences of 2 sprints, aatinamber of sequences were lower in
the 29 half in comparison to the*half. Additionally, the mean interval between ssi
was longer in the™ half than in the % half. These results agree with those previously
reported by Vescovi (37), who found fewer sprintsl &print distance in the"2half
compared to the *Lhalf in elite female players, especially in fordsr and with

Gabbett, et al. (18), who reported increased ragodarations between sprints during



325

326

327

328

329

330

331

332

333

334

335

336

337

338

339

340

341

342

343

344

345

346

347

348

349

the 2% half than in the % half. The present findings corroborate the idest fatigue
ensues throughout the match duration (27), possibpairing the ability to perform
sprints and repeated sprints (24). This is supgddrtegame-induced fatigue patterns in
elite female players that illustrated a 60% droY@Yo Intermittent Test performance
and 4% slower repeated sprint test time after ganwspared with before (24).
Substituting fatigued players at halftime is areefive means of avoiding a reduction in
players’ high-intensity running profile, since thamubstitutes perform better than
themselves when tracked from the start of the madtah players who completed the
entire match or the players who were replaced I{7is important to emphasize that
fatigue may not be the only reason sprint perfoirean reduced during the later stages
of a soccer match. Other match-specific contexfaators (such as current match
scoreline, holding possession and slowing the géomen) may have also contributed to
the reduction in sprint performance. - Future steidghould determine whether
substitutes perform more sprints and RSS (tham thplaced peers), and if this feature
will increase the chances of scoring goals (16).

In general, using both speed thresholds, CD peddrmess sprints, covered
lower distance sprinting and were involved in fevgeaquences than other playing
positions. Additionally, MD were also less involved single sprinting activities and
sprint sequences than the FW and the FB (when tisenondividually based threshold).
These results are consistent with the literatuneesVescovi (37) found that the number
of sprints performed by female FW was greater ttieose performed by MD and
defenders (which included both central defendedsfalfrbacks). In our opinion, in this
kind of comparison, data should never be collapeedCD and FB, due to their
contrasting participation in sprinting activitiesircthg the matches. Additionally, CD

were shown to perform fewer repeated high-intenbityts (> 19.8 krh™ over a
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minimum duration of 1 s, with >61 s recovery) ththe other positions. The present
findings add to the literature by demonstratingt ttee choice of fixed or individual
speed thresholds produces small but importantrdifitees in the number of RSS per
positional subsets. Possibly, the use of indivigdaased velocities should be preferred
by coaches and sports scientists to account/séarchifferences in the sprinting ability
among players, providing more detailed informaiout the physical demands of each
playing position.

The main findings of this study were that usingpeitfixed or individually based
thresholds to define sprinting during the matchessilited in a very limited humber of
RSS, with most of them composed of only 2 sprilmsddition, some differences in the
performance of sprints and RSS were found amongingapositions, with the CD
performing less sprint efforts than the other piays other positions do. Finally,
impairment in the ability to repeat sprints waseed in our sample of elite female
soccer players during the second half comparekdeditst half, suggesting that fatigue-
related mechanisms may compromise performance drside playing actions (e.qg.,
counterattack and goal scoring) across the match.

In summary, the data presented herein demonstnateelite female players
perform only a few RSS regardless of the type oinsphreshold used. Additionally,
the individually based threshold was more sens#blelemarcating between position
differences. Our results do not support the notlmat RSS occurs frequently during
soccer matches, especially for female playersdbutot imply that this ability should
not be included in training programs. The RSA isifiely correlated with match
physical performance as measured by the very-higgnsity running and sprinting
distance (30). Finally, the findings from this stusliggest the use of individually based

thresholds in order to better/properly analyze dhgvities profile during the matches
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according to the physical performance of each plageeping in mind the necessity of

an additional sprint test to implement it.

PRACTICAL APPLICATIONS

For practical training related purposes, it is imaot to determine whether repeated
sprint sequences occur during female soccer matd¢hesestingly, our approach of
adopting >90% of the mean speed obtained in theaZprint resulted in a threshold
defined to identify a sprint occurrence (>19.4 & Bmh™) which was quite close to the
fixed threshold determined in the literature (>20tk"). Therefore, we suggest this
method to individualize the counting of sprint ef®in this population. This is
especially critical to players largely deviatingi the average sprint performance.
Although it is recognized that the repeated-spability is an important determinant of
high-level match physical performance, our resatisfirm previous reports on male
soccer that few repeated sprint sequences arerpedioby the players. This means that
match-related physical performance reduction idbaty caused by other efforts (e.g.,
accelerations and decelerations; high-intensitys,ruetc) or even modulated by
contextual factors (such as current match scoreding slowing the game down).
However, the role of a well-developed RSA cannotwed out in soccer players since
it does influence match physical performance duhiggp-intensity activities. In fact, its
determining factors (neuromuscular capacity aridbHiffering) might protect players
against transient fatigue typical of soccer matcliesally, the central backs are the
players least demanded to perform sprints duringcimea (compared to full-backs,
midfielders and forwards) and this information ¢efp in prescription of more specific
training drills to each playing position, espegiah teams having access to GPS-based

data in both training and matches.
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FIGURE CAPTION

Figure 1. Comparisons of the sprinting activities betweenedix(20 kmh) and

individually based thresholds to identify sprintaorences presented by effect sizes and

90% confidence interval¥he magnitudes of the ES were qualitatively intetgad using

the following thresholds: <0.2, trivial; >0.2 — 0€mall; >0.6 — 1.2, moderate; >1.2 —

2.0, large; >2.0 — 4.0, very large and; >4.0, nepelrfect.



Table 1. Comparisons of the sprint variables in the difféerplaying positions using the fixed threshold (20H') to identify sprint

occurrences. Data are presented as means * statelaations.

CD FB MD FW All Players
Number of sprints 8.2 +3.3* 21.4+48 21.9+9.7 22.8+7.8 17.7+9.3
Mean duration (s) 24+06 2704 25+04 25+04 25%+0.5
Total distance in sprints (m) 1245 £ 61.3* 358.946 359.1+174.0 352.0+1445 284.5 +163.5
Distance per sprint (m) 15.0+£2.3 16.7 2.6 16.0 £ 2.6 151+2.8 157+2.6
Mean interval between sprints (s) 533.3 £251.4* 4.86:55.0 283.2 +161.3 247.3 £57.7 350.1 + 206.7
Sequences of 2 sprints 0.4 +0.8* 2.7+1.7 2.51+ 2 2.7+2.3 1920
Sequences3 sprints o* 05+05 0.7+0.8 0.7+x1.0 04%0.
Total number of sprint sequences 0.4 +£0.8* 3.26t 1 3.0+26 3.3+26 23124

Note: CD: central defenders; FB: fullbacks, MD: midfielders, FW: forwards. * Almost certain different from FB, MD, FW; *possibly different

fromMD; *likely and very likely different from CD, MD FW: likely different from CD, FW.



Table 2. Comparisons of the sprint variables in the diffénglaying positions using the individually basedehold (>90% of 20-m maximal

sprint velocity) to identify sprint occurrences.tBare presented as means + standard deviations.

CD FB MD FW All Players
Number of Sprints 10.2 £4.1* 28.1+£55 21.9 +5f0. 319+11.1 21.5+11.6
Mean duration (s) 2.4 +0.3* 3.0+0.4 27+£04 2604 2604
Total distance in sprints (m) 150.0 + 71.0* 496.035.8 371.5+191%2 . 492.6 +179.2 352.9 + 205.7
Distance per sprint (m) 145+23 175+24 ~ 166+2.7 154 +25 15.9 +2.7
Mean interval between sprints (s) 490.3 £212.2* 1.8G 38.5 278.0 £ 140°0  191.0 +50.7 310.7 £ 188.3
Sequences of 2 sprints 0.7 £1.0* 3.8+£1.7 2.40% 2 41+19 25122
Sequences3 sprints 0.2 + 0.4* 1.2+0.7 0.7 £0"8 1.6+1.8 08+1.1
Total number of sprint sequences 0.9+1.2* 400t 2 31+29 5.7+3.2 3.3+3.0

Note: CD: central defenders; FB: fullbacks, MD: midfielders;, FW.: forwards. *Likely, very likely and almost certainly different from FB, MD,
FW: “likely and very likely different from FB and FW: *likely and very likely different from MD and FW: *likely and almost certainly different

from CD and FW: "very likely different from CD.



Table 3. Comparisons of the sprinting activities betweestfand second halves using fixed (20 and individually based (>90% of 20-m

maximal sprint velocity) thresholds to identify sproccurrences. Data are presented as meansdasthdeviations.

% chances of higher/trivial/lower

Thresholds 1% half 2 half values comparing the two halves
Number of sprints Fixed 9.4+5.3 8.3+£5.0 20/80/Qkely trivial
Individual 11.4+7.2 10.2+5.2 01/98/Wery likely trivial
Mean duration (s) Fixgq 2.6+0.6 24 +0.7 57/42/@1)53? bly
Individual 2.7+0.6 26+0.6 63/36/Fbssibly
Total distance in sprints (m) Fixed 154.3 +98.4 130.3£87.5 44/56/R8ssibly
Individual 189.5+ 126.7 163.4 £99.9 15/8510@ely trivial
Distance per sprint (m) Fixgql 16.2 +4.3 15.1+3.5 58/41/%&? bly
Individual 16.5+£4.0 15.3+3.8 70/30/G0ssibly
Mean interval between sprints (S}Fixgq 330.2 £ 239.9 361.2 +298.2 00/34F8sibly
ndividual 280.1 +213.8 330.1 £202.5 00/1019kely
Sequences of 2 sprints Fixgql 12+13 0.7+1.1 94/06/Q0kely
Individual 15+14 1.1+1.3 76/24/00kely
Sequences >3 sprints Fixed 0.3+0.5 02+04 48/51/@bssibly
Individual 06+1.0 0.3+0.5 82/18/Q0kely
Total number of Sprint sequence Fixed 15+£15 08+1.3 99/01/0ery Likely
PNt SEAUENCET, dividual 20+2.0 13+15 93/07/QGkely




Fixed (20 kmrh!) vs. individualized threshold

Number of Sprints —— Very Likely Small
Mean Duration —— Likely Small
Total distance in sprints —0— Very Likely Small
Distance per sprint —O0— Very Likely Trivial
Mean interval between sprints e © Likely Small
Sequences of 2 sprints — Likely Small
Sequences >3 sprints O Very Likely Small
Total number of sprints sequences —_— O Very Likely Small

1.2 1.0 0.8 0.6 0.4 0.2 0.0 0.2 04 0.6 0.8 1.0 1.2
Favours fixed threshold Effect Size Favours individualized threshold
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