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The aim of this study is to examine and compare the distance covered with high-intensity running and
to determine differences in maximum velocities achieved in a match by 15-19-year-old elite Polish
soccer players depending on their age and playing positions.

The current study monitored and analyzed 528 matches of youth soccer players of six tactical positions
(12 goalkeepers, 24 fullbacks, 24 central backs, 24 wide midfielders, 36 central midfielders and 12
forwards) from four age categories (U-15, U-16, U-17 and U-19) from three top Polish soccer academies,
using a MinimaxX device.

It was found that in every age category, central midfielders covered the longest total distance, while
wide midfielders covered the greatest distance with high-intensity running. Maximum velocities of
players of U-17 and U-19 were significantly higher than players of U-15 and U-16. The highest maximum
velocities were achieved by the wide midfielders and forwards of U-19 players.

The selection of players for certain positions in the game must take into account the players’ ability to
perform high intensity running, sprints and ability to repeat very high intensity running.
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INTRODUCTION

One of the main determinants of efficient game in soccer is the players’ suitable
motor preparation, which primarily depends on burdening players with appropriate
training loads [1]. Their volume and intensity must correspond to the players’ level
of adaptation to physical effort. This is determined by physiological requirements
specified for football players of the best skills in the game [2, 3], and also taking
into account their tactical positions in the game [4-9]. Many researchers assume
that the length and the intensity of the distance covered during a match are
closely linked to the players’ motor preparation and determine their sports level
[10-14]. It was found that with the passage of the game time the players’ motor
capabilities decrease. Significant differences in the length of the covered distance,
especially in the high-intensity one, were noted between the first and second half
of the match, and between the initial and the last minutes of the game [15-18].
In addition, the activity and efficiency of actions with the ball decrease [19-21].

Speed training and, in particular, shaping an ability to perform high-intensity
sprints - accelerations, running with the maximum velocity, repeated sprints -
is one of the most important elements of a soccer player’s motor preparation
[22-25]. The listed forms of locomotion are determined by a combination of
specific physiological, biomechanical, metabolic and morphological factors, and
their development requires a use of different methods and training means [26].

Studies aiming to determine the locomotion requirements for players of
various age categories and positions in the game, especially in terms of very
high intensity running and maximum velocities, are essential for a rational
management of the training process [10, 27, 28, 17, 11, 29]. This requirement
is supposed to increase with players’ age and degree of sports proficiency.
Research on locomotion characteristics in games of young soccer players
has been conducted in various countries including Brazil [30], France [31],
Italy [32], Qatar [23, 33], and the United Kingdom [34, 35], but very little
research data are available concerning analyses of kinematics of young
footballers with reference to their position on the field especially when the
age group of 15-19-year-olds is considered. Such information is necessary to
prepare appropriate training programs for the players of each age group. The
significance of such requirements increases with the players’ sports experience
and their age. Determination of kinematic requirements for the top players
allows defining the principles for practical application necessary in conditioning
training. Such knowledge is especially important for young players who mature
dynamically because it allows for the application of adequate training stimuli.

Therefore, the aim of this study is to compare the distance covered with high-
intensity running and to determine differences in maximum velocities achieved
in a match by 15-19-year-old elite Polish soccer players depending on their
age and playing positions.

MATERIAL AND METHODS

The subjects included Polish soccer players from the best teams of the Pomeranian
province - Lechia Gdansk, Arka Gdynia and Czarni Pruszcz Gdanski in the age
categories Junior C1, B, A (U-15, U-16, U-17 and U-19). In each age category,
matches of 12 goalkeepers, 24 full backs, 24 central backs, 24 wide midfielders,

www.balticsportscience.com 116



Baltic Journal of Health and Physical Activity 2018; 10(3): 115-123
Journal of Gdansk University of Physical Education and Sport
e-ISSN 2080-9999

36 central midfielders and 12 forwards were examined. In total, locomotion of
528 match observations were tracked and analyzed, including observations of
48 goalkeepers, 96 full backs, 96 central backs, 96 wide midfielders, 144 central
midfielders and 48 forwards. All players were in systematic training: they
participated in five 1.5-hour training units and played a league match during a
weekly micro-circle. They also had a current athlete’s health card issued by a doctor
of sports medicine. In accordance with the guidelines of the Declaration of Helsinki,
the subjects and their legal guardians were informed in detail of the research
procedures, and they expressed their written consent to conscious participation
in the experiment. The Local Bioethical Commission approved of the research.

All the analyzed matches were held in accordance with the rules laid down
by the Polish Football Association. The Department of National Tournaments
of the Polish Football Association (PZPN) gave written consent to set up the
testing apparatus during league matches. In all the analyzed age categories,
the league matches took place on a pitch measuring 105 x 68 meters. 11
players from each team played in the matches, and in their course, coaches
could substitute 4 players in the Central Junior League (U-17 and U-19) and 7
players in the Pomeranian Junior League B and C1 (U-16 and U-15). The game
time was: 2 X 45 min - Junior A, 2 X 40 min - Junior B, 2 X 35 min - Junior C1.

INSTRUMENTATION

In the study, the device MinimaxX (version 4.0, Catapult Innovations, Melbourne,
Australia) was used. It contains a GPS receiver with a frequency of 10 Hz
and a triaxial, piezoelectric linear accelerometer (Kionic: KXP94) that detects
movement by means of a micro-electromechanical 100 Hz system. It has its
own microprocessor, 1 GB flash memory and a USB interface for recording,
storing and sending data. It is powered by a built-in battery with a service life
of 5 hours. It weighs 88 g and measures 88 x 50 x 19 mm [6]. The accuracy
and reliability using this system to measure actions and movements in team
sports have already been validated [36, 37].

PROCEDURES

Before the game, each tested player put on a special tight-fitting vest on which
the GPS receiver was mounted at the chest height, between the shoulder blades.
The device had been switched on 10 minutes prior to mounting it, before the
pre-match warm-up. Results were transferred to a personal computer after
match by using Catapult Sprint 5.0 software, Catapult Innovations (2010). Player
activities were coded into the following categories and speed thresholds: (1)
low-intensity running, from 6 km/h to 18km/h (1.67 m/s to 4.99 m/s); (2) high-
speed running and sprinting, from 18 km/h to 25 km/h (5 to 6.93 m/s) and above
25 km/h (6.94 m/s). High-intensity running consisted of high-speed running and
sprinting (above 18 km/h or 5 m/s). The speed thresholds for each category are
similar to those reported by previous authors [3, 8, 31, 36]. Analysis of the forms
of locomotion was conducted for all positions on the pitch: goalkeeper (GK),
central back (CB), full back (FB), central midfielder (CM), wide midfielder (WM)
and forward (FW). Only those matches were analyzed in which the studied team
applied the system of play 1-4-2-3-1. In situations when a player was substituted
during a match, the performance of both players was added up.

STATISTICAL ANALYSIS

Statistical analysis was developed using Microsoft Excel 2010 and Statistica 10
-StatSoft. Inc. (2011) software. A one-way analysis of variance was employed to
compare the difference in means of the total distance (TD) covered, the distance
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of high-intensity running (DHIR) covered and the ratio of DHIR/TD by players
of the same age category but playing different roles in a match. Another one-
way analysis of variance was used to compare the difference in means of the
relative total distance (RTD, transferred to the distance covered per minute),
relative distance of high-intensity running (RDHIR, transferred to the distance
covered per minute) and the ratio of DHIR/TD by players of the same position
in the game but who were of different ages. In order to compare the difference
in the maximum velocity of the tested players taking into account their age
category and tactical position in the game, a two-way analysis of variance was
performed in the system of 4 (age) X 6 (position). The significance level was
set to p < 0.05. The effect size of the two tests was estimated by the partial
eta-squared (npz), and the scale was: 0.01 small, 0.06 medium, 0.14 large [38].

RESULTS

The total distance and the distance at high-intensity covered by U15, U16, U17 and
U19 elite Polish soccer players of various tactical position in games are presented
in Table 1. It can been seen that, in every age category, central midfielders covered
the longest total distance, while wide midfielders covered the greatest distance
with high-intensity running. By contrast, central backs covered the shortest total
distance as well as the shortest distance at a high-intensity level.

Table 1. Total distance and the distance of high-intensity running covered by players of different
age categories, taking into account the position in the game
|

Position ANOVA
Variables  Age
GK (1) [m] FB (2) [m] CB (3) [m] WM (4) [m]  CM (5) [m] FW (6) [m] df F Sig. n? Post-Hoc
Ul5 3335317 7932 £657 7332 712 8566 £596 8715 %832 8135637 | 5,126  159.234 0.000 0.863 1<234,56;2<45;3<4,5;6<4,5
Ul6 3994 £434 8482 816 8384 +643 9184 £531 9163 £768 8591 +787 | 5,126 50.130 0.000 0.665 1<2,3,4,5,6;3<5
™ Ul7 4048 £584 9194 +£787 8538 +846 9282 1816 9715 +913 8965 +1255 | 5,126  111.158 0.000 0.815 1<2,3,4,5,6;2<4,5;3<4,5
U19 4431 £671 9897 £551 9355 +783 10825 +663 10935789 9898 +900 | 5,126  122.755 0.000 0.830 1<2,3,4,5,6; 2<4,5;3<2,4,5,6;
U15 15 %15 598 +160 210 £131 651 +239 432 +205 508 +183 5,126 33.150 0.000 0.568 1<23456,2<4;3<2456;5<46,6<4
ule 20 21 481 +202 333 £129 652 £383 337 £169 599 £297 5,126 20.764 0.000 0.452 1<2,3,4,56;3<2,4;5<4
PR u17 27 17 692 £224 390 £156 932 £517 480 =191 659 £271 5,126 15.496  0.000 0.381 1<2,3,4,5,6; 3<4,6; 5<4,6
uU19 20 =17 773 £182 497 £150 1222 +356 729 +388 879 +263 5,126 31.405 0.000 0.555 1<2,3/45,6;3<24,5,6;5<24;
U15 0.4 +£0.4 7.5 %19 2.8 £1.7 7.5 %25 4.8+2.0 6.3 £2.3 5,126 33.634 0.000 0.572 1<234,5,6;3<24,5,6;5<2,4
DHIRTD U16  0.5:0.6 5.6 £1.9 3914 7.2 45 3.6£1.7 7138 | 5126 14599 0.000 0.367 1<2,3456; 3<4,6;5<4,6
(%) u17 0.6 £0.4 7.4 %£2.2 4.5 *1.6 13.2 £20.3 4.9+1.8 7.3 %24 5,126 4.348 0.001 0.147 1<2,3,4,5,6;3<4;5<4
u19 0.5+0.4 7.8 1.7 53 %14 113 £3.1 6.6+3.4 8.8 £2.2 5,126 34.024 0.000 0.574 1<2,34,5,6; 2<4;3<2,4,6;5<4;

Table 2 presents the relative total distance, the relative distance covered with
high-intensity running and the ratio of DHIR/TD by elite Polish soccer players
who played the same position in the game but who were of different ages. As
shown in the table, no significant difference was detected in the relative total
distance, the relative distance of high-intensity running and the ratio of DHIR/
TD for goalkeepers and forwards from different age categories. Full backs of
U16 covered a significantly shorter relative total distance, a relative distance of
high-intensity running and had a lower ratio of DHIR/TD than their counterparts
of U15, U17 and U19. For central backs, their relative total distance covered
showed no age difference. However, the relative distance of high-intensity
running and ratio of DHIR/TD of U19 central backs were significantly higher
than central backs of U15 and U16. Similarly, central midfielders of U19 also
covered longer relative distance of high-intensity running and had a higher ratio
of DHIR/TD than their counterparts of U15, U16 and U17.
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Table 2. Relative total distance and the relative distance of high-intensity running covered by
players of different positions in the game according to age category
|

Age ANOVA
Variables Position e Ul u17 U1 p - 5 N N
[m/min] [m/min] [m/min] [m/min]
GK 48 £5 50£5 517 49 £7 3,44 0.487 0.693 0.032
FB 113 %9 106 =10 115 10 110 =6 3,92 4.566 0.005 0.130 Ul6<U15,Ul7
CB 105 10 105 +8 107 11 104 =9 3,92 0.378 0.769 0.012
RTD WM 122 +9 115 +7 116 +23 120 +7 3,92 1766  0.159 0.054
CM 125 12 115 10 121 £11 121 +9 3,139 5715  0.001 0.110 U16<U15,U17,U19
FW 116 +9 107 +10 112 +16 110 +10 3,45 1319  0.280 0.081
GK 0.2 £0.2 0.2 0.3 0.3 +£0.2 0.2 0.2 3,44 0.711 0.550 0.046
FB 8.5+2.3 6.0 £2.5 8.7 £2.8 8.6 £2.0 3,92 6.801 0.000 0.182 Ul6<U15, Ul7, U19
CB 3.0 1.9 4216 4920 55=%1.7 3,92 8.820 0.000 0.223 U15<U17,U19; Ule< U19
RDHIR WM 9.3+3.4 8.1+4.8 11.7 6.5 13.6 £4.0 3,92 6.137  0.001 0.167 U5, Ul6<U19
CM 6.2 £2.9 4221 6.0 £2.4 8.1 4.3 3,139 9.597 0.000 0.172 U16<U15<U19; Ul7< U19
FW 7.3 %26 7.5 +3.7 8.2 +3.4 9.8 +2.9 3,45 1516  0.223  0.092
DHIR/TD (%) GK 0.4 0.4 0.5 £0.6 0.6 £0.4 0.5 0.4 3,44 0.521 0.670 0.034

Descriptive statistics of the maximum velocities achieved in a match by the tested
players are shown in Table 3, and the comparison of this parameter accounting
for players’ age category and their tactical position is presented in Table 4.

Table 3. Maximum velocities (m/s) achieved in a match by the tested players taking into account
their age category and position in the game
|

Position Age
U-15 U-16 U-17 U-19

GK 5.4 £0.5 5.7 £0.6 5.7 0.3 5.6 £0.7
FB 7.3+0.4 7.3+0.4 7.5+0.4 7.8 £0.5
CB 6.7 £0.7 7.2 £0.5 7.4 £0.5 7.5 0.6
WM 7.4 +0.4 7.5 +0.3 7.5 +0.3 8.3+0.3
CM 6.9 +0.5 7.0 £0.7 7.3 +0.6 7.5+0.4
FW 7.3 0.7 7.3£0.6 7.6 £0.5 8.0 +0.3

Note: Data are presented as “mean + standard deviation”. GK — goalkeeper, FB — full back, CB - centralback,
WM -wide midfielder, CM — central midfielder, FW — forward.

Table 4. One-dimensional tests of significance for the maximum velocity of players taking into acco-
unt their age category and tactical position in the game
|

Source Type llI SS df Mean F Sig. n?
Square

Corrected Model 197.625 23 8.592 33.079 0.000 0.602

Intercept 22969.892 1 22969.892 88430.366 0.000 0.994

Position 156.649 5 31.330 120.614 0.000 0.545

Age 24.800 3 8.267 31.825 0.000 0.159

Position * Age 8.316 15 0.554 2.134 0.008 0.060

Error 130.915 504 0.260

Total 27887.580 528

Corrected Total 328.540 527
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A significant difference in the maximum velocities was not found between the
players of U-15 and U-16, while the maximum velocities of players of U-17
and U-19 were significantly higher than players of U-15 and U-16; meanwhile,
players of U-19 achieved the highest maximum velocities among all the age
groups (see Figure 1). Considering the tactical positions, goalkeepers achieved
the lowest maximum velocities in a match with no doubt, while full backs, wide
midfielders and forwards achieved significantly higher maximum velocities than
central backs and central midfielders (see Figure 2). The interaction effects of
“Position * Age” showed that the highest maximum velocities were achieved by
the wide midfielders and forwards of U-19 players, while the lowest maximum
velocities were achieved by the central backs and central midfielders of U-15
players (yet goalkeepers of all ages had significantly lower values).

7.7

7.6
7.5
7.4
7.3
7.2

[m/s]

Vmax

71
7.0
6.9

6.8

*U-15 *U-15
6.7 *U-17 *U-17 *U-16 *U-16
*U-19 *U-19 *U-19 *U-17
U-15 U-16 U-17 U-19

Age category

6.6

Fig. 1. Maximum velocities (V__ ) achived in match by the tested players taking into account their
category (dots are means, error bars are standard deviations, "*" denotes differences statistically
significant at p < 0.05)

8.0
7.5 § %
7.0
%
o *FB
> E 6.5 *CB
WM
*CM
6.0 =
55 } *GK *GK
' *GK “FB *GK “FB *GK
*CB WM *CB WM *CB
50 *CM *FW *CM *FW *CM

GK FB CB WM CM FW
Position in game

Fig. 2. Maximum velocities (V__ ) achived in match by the tested players taking into account
their tactical position in game (dots are means, error bars are standard deviations, ,*” denotes
differences statistically significant at p < 0.05)
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DISCUSSION

Our research shows that players in older age categories playing in all positions
in the game covered a longer total distance than players from younger age
categories. Harley [35] noted a similar trend in their research on players in the
U12-U16 categories. In addition, we found that, on average, the longest distance
was covered in the following order by: central midfielders, wide midfielders,
forwards (with the exception of the U17 category, where full backs covered a
longer distance than forwards did), full backs, central backs. Studies [27, 10,
7, 20, 29] conducted by previous authors on senior groups are in accordance
with our findings. Their research shows that the longest total distance is always
covered by players from the positions of either the central or the wide midfielder,
followed by the full back or the forward, while the shortest ones by the central
back. Obviously, due to the specificity of the game, goalkeepers cover a statistically
different distance from players of the remaining positions. It seems that the
total distance covered by the players in a game is not a characteristic feature of
their sports level. The players of the oldest age category (U19) examined in this
study on average covered 10,182 m in a match, which is similar to the distance
covered by senior professional footballers: English ones 11,080 m [39], Spanish
ones 10,790 m [40], and Brazilian ones 10,071 m [4].

The present study has proven that wide midfielders, forwards and full backs in
all the investigated age categories covered the longest distance with very high
intensity running in relation to the entire distance registered in a match. Clearly
lower values were noted among central midfielders, central backs, and obviously,
goalkeepers. It has been observed that the higher the players’ age category is, the
bigger the value of this indicator for the all examined positions becomes. Examining
players from the U12 to U16 categories, Harley [35] indicated that the U16 players
cover a statistically longer distance with high intensity running and sprinting than
the younger footballers (U12, U13). In contrast, Buchheit [23] showed that among
footballers of age 13 to 18, the players of younger age categories performed more
and longer sprints per sequence than the older players (when using relative speed
thresholds), and players from the wide midfielder, forward and full back positions
achieve more sprints than those from the remaining positions. Meanwhile, studies
on adult soccer players showed that wide midfielders, forwards and full backs
cover a significantly longer distance with high intensity running than players of the
remaining positions [10, 27, 41, 20, 16, 41, 8]. In other words, the longest distance
is covered with high intensity running by players who, due to their position in the
game, operate on a large area of the playing field. These are wide midfielders,
forwards and full backs, and the differences between them and players of the other
positions are the greater, the older the players’ age category. Hence, the selection
of players for the outermost positions in the game should take into account their
motor predispositions in this regard.

A comparison of the results obtained by players of the oldest age group (U-19) with
achievements of professional football players is very interesting. The examined
here 19-year-olds achieved higher average values of maximum velocities (except
central midfielders) (goalkeepers - 5.6 m/s; full backs - 7.8 m/s; central backs -
7.5 m/s; wide midfielders - 8.3 m/s; central midfielders - 7.5 m/s and forwards -
8 m/s) than the results of English players of the top division (full backs - 4.8 m/s;
central backs - 7.3 m/s; wide midfielders - 4.9 m/s; central midfielders - 7.5 m/s
and forwards - 4.8 m/s) [35]. These surprising results can only be explained by the
fact that in the two studies, different tools for data collection are used (the GPS
system used by us was much more accurate). It is worth adding that the highest

www.balticsportscience.com 121



Dolanski B, Rompa P, Hongyou L, Wasielewski K, Szwarc A.
Time-motion of match-play in elite Polish youth soccer players
Balt ) Health Phys Act. 2018;10(3):115-123

values of the maximum velocity were achieved by players who had more space
to operate in due to their position in the game. Wide midfielders, forwards and
full backs performed the most sprints, and simultaneously, they covered the
longest distance with this form of locomotion, which authenticates our earlier
statement on the distance covered with high intensity running. Therefore, the
selection of players for certain positions in the game must take into account
the players’ ability to perform high intensity running, jumping [42] and sprints
and also, as proved by Aziz [22], Bradley [10, 27], Buchheit [23] and Carling, Le
Gall and Dupont [43] the players’ ability to repeat very high intensity running.
In this context, Bangsbo, Mohr and Krustrup [2] suggestion to use the results
of motor tests in sprints at the distance 20 m, 30 m and 40 m as a selection
criterion for certain positions in the game still remains topical.

CONCLUSIONS

Players who, due to their position in the game, operate on a larger area of the
playing field, i.e. wide midfielders, forwards and full backs cover the longest
distance with high intensity running and achieve the highest values of the maximum
velocity. The differences between them and players of the other positions are the
bigger, the older the players’ age category. Therefore, in the selection of players
for the outermost positions in the game, one should take into account their motor
predispositions in this regard, and motor training should be individualized in terms
of the positions they take. The importance of these requirements should increase
with the players’ age and the degree of their sports proficiency.

REFERENCES

[1] Reilly, T. Science of training: Soccer. London: Routledge; 2007.

[2] Bangsbo J, Mohr M, Krustrup P. Physical and metabolic demands of training and match-play in the
elite football player. J Sport Sci. 2006;24(7):665-674. https://doi.org/10.1080/02640410500482529

[3] Stelen T, Chamari K, Castagna C, Wislgff U. Physiology of soccer. Sport Med. 2005;35(6):501-536.
https://doi.org/10.2165/00007256-200535060-00004

[4] Barros RML, Misuta MS, Menezes RP, et al. Analysis of the distances covered by first division Brazilian
soccer players obtained with an automatic tracking method. J Sport Sci Med. 2007;6(2):233-242.

[5] Bloomfield ], Polman R, O’'Donoghue P. Physical demands of different positions in FA Premier League
Soccer. J Sport Sci Med. 2007;6(1):63-70.

[6] Clemente FM, Couceiro MS, Martins FM, Ivanova MO, Mendes R. Activity profiles of soccer players
during the 2010 world cup. J Hum Kinet. 2013;38(1):201-211. https://doi.org/10.2478/hukin-2013-0060

[7]1 Dellal A, Chamari K, Wong DP, Ahmaidi S, Keller D, Barros R. Comparison of physical and technical
performance in European soccer match-play: FA Premier League and LIGA. Eur J Sport Sci. 2011;
11(1):51-59. https://doi.org/10.1080/17461391.2010.481334

[8] Mascherini G, Cattozzo A, Galanti G, Fiorini S. Kinematic profile in soccer players. Int J Sport Sci
Coach. 2014;4(4):42-48.

[9] Suarez-Arrones L, Torreiio N, Requena B, et al. Match-play activity profile in professional soccer
players during official games and the relationship between external and internal load. J Sport Medicine
Phys Fitness. 2015;55(12):1417-1422.

Bradley PS, Di Mascio M, Peart D, Sheldon B. High-intensity activity profiles of elite soccer players at different
performance levels. ] Strength Cond Res. 2009;24(9):2343-2351. https://doi.org/10.1519/JSC.0b013e3181aeb1b3

[11] Haugen T, Tonnessen E, Seiler S. Anaerobic performance testing of professional soccer players 1995-
2010. Int J Sport Physiol Perform. 2013;8(8):148-156. https://doi.org/10.1123/ijspp.8.2.148

[12] Haugen TA, Tennessen E, Hisdal J, Seiler S. The role and development of sprinting speed in soccer.
Int J Sport Physiol Perform. 2013;9(3):432-441. https://doi.org/10.1123/ijspp.2013-0121

[13] Mujika I, Santisteban ], Impellizzeri FM, Castagna C. Fitness determinants of success in men’s and
women'’s football. J Sport Sci. 2009;27(2):107-114. https://doi.org/10.1080/02640410802428071

[14] Rampinini E, Bishop D, Marcora SM, Ferrari Bravo D, Sassi R, Impellizzeri FM. Validity of simple field
tests as indicators of match-related physical performance in top-level professional soccer players.
Int J Sport Med. 2007;28(3):228-235. https://doi.org/10.1055/s-2006-924340

[15] Carling C, Bloomfield J, Nelsen L, Reilly T. The role of motion analysis in elite soccer. Sport Med.
2008;38(10):839-862. https://doi.org/10.2165/00007256-200838100-00004

[16] Di Salvo V, Baron R, Gonzélez-Haro C, Gormasz C, Pigozzi F, Bachl N. Sprinting analysis of elite soccer
players during European Champions League and UEFA Cup matches. J Sport Sci. 2010; 28(14):1489-
1494. https://doi.org/10.1080/02640414.2010.521166

[10

www.balticsportscience.com 122


https://doi.org/10.1080/02640410500482529
https://doi.org/10.2165/00007256-200535060-00004
https://doi.org/10.2478/hukin-2013-0060
https://doi.org/10.1080/17461391.2010.481334
https://doi.org/10.1519/JSC.0b013e3181aeb1b3
https://doi.org/10.1123/ijspp.8.2.148
https://doi.org/10.1123/ijspp.2013-0121
https://doi.org/10.1080/02640410802428071
https://doi.org/10.1055/s-2006-924340
https://doi.org/10.2165/00007256-200838100-00004
https://doi.org/10.1080/02640414.2010.521166

Baltic Journal of Health and Physical Activity 2018; 10(3): 115-123
Journal of Gdansk University of Physical Education and Sport
e-ISSN 2080-9999

[17] Di Salvo V, Gregson W, Atkinson G, Tordoff P, Drust B. Analysis of high intensity activity in Premier
League soccer. Int J Sport Med. 2009;30(3):205-212. https://doi.org/10.1055/s-0028-1105950

[18] Sarmento H, Marcelino R, Anguera MT, Campanico J. Match analysis in football: a systematic review.
J Sport Sci. 2014;32(20):1831-1843. https://doi.org/10.1080/02640414.2014.898852

[19] Carling C, Dupont G. Are declines in physical performance associated with a reduction in skill-related
performance during professional soccer match-play? J Sport Sci. 2010;29(1):63-71. https://doi.org
/10.1080/02640414.2010.521945

[20] Dellal A, Wong DP, Moalla W, Chamari K. Physical and technical activity of soccer players in the French
First League - with special reference to their playing position. Int Sportmed J. 2010;11:278-290.

[21] Rampinini E, Impellizzeri FM, Castagna C, Coutts AJ, Wislgff U. Technical performance during soccer
matches of the Italian Serie A league: Effect of fatigue and competitive level. J Sci Med Sport.
2009;12(1):227-233. https://doi.org/10.1016/j.jsams.2007.10.002

[22] Aziz AR, Mukherjee S, Chia MY, Teh KC. Validity of the running repeated sprint ability test among
playing positions and level of competitiveness in trained soccer players. Int J Sport Med. 2008;
29(10):833-838. doi: 10.1055/s-2008-1038410. https://doi.org/10.1055/s-2008-1038410

[23] Buchheit M, Mendez-Villanueva A, Simpson BM, Bourdon PC. Match running performance and fitness
in youth soccer. Int J Sport Med. 2010;31(11):818-825. https://doi.org/10.1055/s-0030-1262838

[24] Cometti G, Maffiuletti NA, Pousson M, Chatard JC, Maffulli N. Isokinetic strength and anaerobic
power of elite, subelite and amateur French soccer players. Int J Sport Med. 2001;22(1):45-51.
https://doi.org/10.1055/s-2001-11331

[25] Rampinini E, Coutts AJ, Castagna C, Sassi R, Impellizzeri FM. Variation in top level soccer match
performance. Int J Sport Med. 2007;28(12):1018-1024.

[26] Glaister M. Multiple sprint work: physiological responses, mechanisms of fatigue and the influence
of aerobic fitness. Sport Med. 2005;35(9):757-777(721).

[27] Bradley PS, Sheldon W, Wooster B, Boanas P, Krustrup P. High-intensity running in English FA Premier
League soccer matches. J Sport Sci. 2009;27(2):159-168.

[28] Buchheit M, Mendez-Villanueva A, Simpson BM, Bourdon PC. Match running performance and fitness
in youth soccer. Int J Sport Med. 2010;31(11):818-825.

[29] Vescovi JD. Sprint profile of professional female soccer players during competitive matches: Female
Athletes in Motion (FAiM) study. J Sport Sci. 2012;30(12):1259-1265.

[30] Pereira Da Silva N, Kirkendall DT, Leite De Barros Neto T. Movement patterns in elite Brazilian youth
soccer. J Sport Med Phys Fitness. 2007;47(3):270-275.

[31] Buchheit M, Delhomel G, Ahmaidi S. Time motion analysis of elite young French soccer players.
Coach Sport Sci J. 2008;3:21.

[32] Castagna C, D’Ottavio S, Abt G. Activity profile of young soccer players during actual match play.
J Strength Cond Res. 2003;17(4):775-780. https://doi.org/10.1519/00124278-200311000-00024

[33] Buchheit M, Simpson BM, Peltola E, Mendez-Villanueva A. Assessing maximal sprinting speed
in highly trained young soccer players. Int J Sport Physiol Perform. 2012;7(1):76-78. https://doi.
org/10.1123/ijspp.7.1.76

[34] Goto H, Morris JG, Nevill ME. Motion analysis of U11 to U16 elite English Premier League Academy
players. J Sport Sci. 2015;33(12):1248-1258. https://doi.org/10.1080/02640414.2014.999700

[35] Harley JA, Barnes CA, Portas M, et al. Motion analysis of match-play in elite U12 to U16 age-group
soccer players. J Sport Sci. 2010;28(13):1391-1397. https://doi.org/10.1080/02640414.2010.510142

[36] Boyd L], Ball K, Aughey R]J. The reliability of MinimaxX accelerometers for measuring physical activity
in Australian football. Int J Sports Physiol Perform. 2011;6(3):311-321. https://doi.org/10.1123/
ijspp.6.3.311

[37] Gray AJ, Jenkins D, Andrews MH, Taaffe DR, Glover ML. Validity and reliability of GPS for measuring
distance travelled in field-based team sports. J Sport Sci. 2010;28(12):1319-1325. https://doi.org/1
0.1080/02640414.2010.504783

[38] Cohen]. Statistical power analysis for the behavioral sciences (2nd ed.). Hillsdale, NJ: Erlbaum; 1988.

[39] Strudwick T, Reilly T. Work-rate profiles of elite premier league football players. The FA Coach Assoc
J. 2001;4:55-59.

[40] Di Salvo V, Pigozzi F, Gonzdlez-Haro C, Laughlin MS, De Witt JK. Match performance comparison in top
English soccer leagues. Int J Sport Med. 2013;34(6):526-532. https://doi.org/10.1055/s-0032-1327660

[41] Di Salvo V, Baron R, Tschan H, Calderon Montero FJ, Bachl N, Pigozzi F. Performance characteristics
according to playing position in elite soccer. Int J Sport Med. 2007;28(3):222-227. https://doi.
org/10.1055/s-2006-924294

[42] Dragula L, Lehnert M, Psotta R, Gonos Z, Valenta S, Stastny P. The relative force in squat jump
is the best laboratory predictor of sprint performance in adolescent soccer players. Hum Mov.
2017;18(5):83-90. https://doi.org/10.5114/hm.2017.73622

[43] Carling C, Le GF, Dupont G. Analysis of repeated high-intensity running performance in professional
soccer. J Sport Sci. 2012;30(4):325-336. https://doi.org/10.1080/02640414.2011.652655

Cite this article as:

Dolanski B, Rompa P, Hongyou L, Wasielewski K, Szwarc A.

Time-motion characteristics of match-play in elite Polish youth soccer players of various playing positions.
Balt ) Health Phys Act. 2018;10(3):115-123.
doi: 10.29359/BJHPA.10.3.13

www.balticsportscience.com 123


https://doi.org/10.1055/s-0028-1105950
https://doi.org/10.1080/02640414.2014.898852
https://doi.org/10.1080/02640414.2010.521945
https://doi.org/10.1080/02640414.2010.521945
https://doi.org/10.1016/j.jsams.2007.10.002
https://doi.org/10.1055/s-2008-1038410
https://doi.org/10.1055/s-0030-1262838
https://doi.org/10.1055/s-2001-11331
https://doi.org/10.1519/00124278-200311000-00024
https://doi.org/10.1123/ijspp.7.1.76
https://doi.org/10.1123/ijspp.7.1.76
https://doi.org/10.1080/02640414.2014.999700
https://doi.org/10.1080/02640414.2010.510142
https://doi.org/10.1123/ijspp.6.3.311
https://doi.org/10.1123/ijspp.6.3.311
https://doi.org/10.1080/02640414.2010.504783
https://doi.org/10.1080/02640414.2010.504783
https://doi.org/10.1055/s-0032-1327660
https://doi.org/10.1055/s-2006-924294
https://doi.org/10.1055/s-2006-924294
https://doi.org/10.5114/hm.2017.73622
https://doi.org/10.1080/02640414.2011.652655

