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Abstract
The purpose of the present study was to examine the physical and motoric characteristics of elite soccer players
playing at different positions in U21 team. A total of 64 male soccer players participated in the present study (4
goalkeepers, 16 defense players, 21 midfield players, and 23 strikers). The Body Mass Indices of the players
were computed by measuring their height and weights. The Yo-Yo Intermittent Recovery 2 Test and the t-test
were applied to the players. The VO2max values of the players were computed according to the formula that was
developed by Bangsbo et al. The statistical package programs were employed for data analyses. The
“Independent Sampling One-Way Variance Analysis” was applied to compare the physical and motoric
characteristics of elite soccer players according to their positions. When differences were detected between the
measurements, the “Tukey Analysis” was carried out to determine the direction of these differences. The results
were evaluated according to (p<0.05) significance level. It was determined that there was a statistically
significant difference between the BMI values of elite soccer players according to their positions (p<0.05). It was
also determined that the motoric characteristics of the players did not have any significant differences according
to their positions (p>0.05). The lowest values were determined in goalkeepers, strikers, midfield players and
defense players according to the BMI values of the elite soccer players. This situation might be associated with
the fact that in today’s soccer, players show performance in different areas of the field for attack and defense
without considering their positions. According to the BMI values of the elite soccer players, the lowest values
were determined in goalkeepers, strikers, midfield players and defense players; and no differences were detected
in terms of motoric characteristics.
Keywords: training, quickness, soccer, t-test, Yo-Yo test
1. Introduction
Soccer is the most-preferred sports branch in terms of the pleasure of watching for masses. In soccer, although
the duration of the game does not change, the increase in the workload on the players in this period is evaluated
as the development in soccer with the improving technology. The physical and physiological effects of soccer on
players and similar characteristics have been the topic of interest for researchers so far.
Soccer has different movements in its structure (jumps, head kicks, ball hits, sprints, etc.), which change rapidly.
Running tempos define the speed of the game. In our present time, several methods like heart rate and lactate
concentration measurements are employed as valid and objective approaches to predict the exercise load of
players in physical activities. Soccer players move in different directions with different densities in soccer, and
this makes it difficult to foresee the physiological loads on players. However, new technologies like portable
heart rate monitors and lactate analyzers make it possible for researchers to analyze the requirements related to
soccer in terms of the rate and the duration of energy expenditure (Eniseler, 2005).
It was observed that male midfield players covered the largest distances in a soccer game, and completed
high-intensity activities in various positions (Bloomfield et al., 2007). Moreover, previous studies reported that
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midfield players had better performances in tests like the Yo-Yo Intermittent Recovery, and had bigger aerobic
capacities and repetitive sprinting capabilities (Reilly et al., 2000; Mohr et al., 2003, Krusturp et al., 2006).
Soccer players run with a maximum heart rate of 80–90% in competitions, which is close to the anaerobic
threshold. In a competition, in soccer players, the distance that was covered was 2–3 km in high-intensity
activities (>15 km/h), and sprint distances (>20 km/h) were 600 m (Laia et al., 2009). Researchers determined
that each player made short-term movements between 4–6 seconds for 1000–1400 times during a game, and that
these movements occurred every 5–6 seconds, and there were breaks for 3 seconds every 2 minutes (Mohr et al.,
2003; Reily, 2003; Strudwick et al., 2002). In the light of these data, it may be suggested that soccer is a game
that includes both basic aerobic and anaerobic endurance systems and basic motoric characteristics like force,
explosive force and speed (Pinasco & Carson, 2005).
In soccer, players move in different positions as if they were locomotives, and change the direction of the game
based on the position of the ball and their opponents. When players are performing the movements like changing
the direction of the game, moving faster to the opponent goal post, the physical, physiological and technical
differences among players in positions are the main reasons that disrupt the game flow in this process. Even if
each player has the same position, they have different tasks in the game. However, today, in soccer, players are
more involved in performance compared to technical training. There is the idea of helping the teammates outside
the actual positions of the players as one of the main reasons for this. In this context, the present study was
conducted to examine the physical and motoric characteristics of elite soccer players who played in different
positions in elite U21 team.
2. Material and Methods
2.1 Participants
A total of 64 male soccer players who played in professional U21 team participated voluntarily in the present
study (4 goalkeepers, 16 defense players, 21 midfield players, and 23 strikers). The ages of the soccer players
were as follows: goalkeepers 20±0.98; defense players 20±0.54; midfield players 20±0.33; strikers 20±0.12. The
heights of the players were as follows; goalkeepers 180.750±4.57; defense players 179.188±3.63; midfield
players 181.048±4.79; strikers 181.565±3.51. The weights of the players were as follows: goalkeepers
66.50±2.88; defense players 70.93±3.12; midfield players 71.57±3.99; strikers 71.39±3.35. The training
experiences of the players were as follows; goalkeepers 7±1.21; defense players 7±1.54; midfield players 7±1.64;
strikers 7±1.87.
2.2 Procedures
The players participated in training programs of 1.5-hour a day. The season was divided into three training parts,
as preparatory period, preliminary competition period and competition period. The players trained for 3 days a
week during the season. They also played game 1 day a week. All the measurements were completed when the
season ended. All measurements were made in between 8:00 and 12:00 a.m. in order to have similar
chrono-biological characteristics (Drust et al., 2005). No trainings were applied to the players for 24 hours before
the tests. All the measurements were completed in the same laboratory and training area. All the players were
informed about the study and procedures. All the participants signed the informed consent form according to the
Helsinki Declaration.
2.3 Measurements
2.3.1 Measurements of Height and Body Weight
The body height and weight measurements were made on bare feet by using a digital scale (Seca 664, Hamburg,
Germany); and the players wore only a short.
2.3.2 Body Mass Index (BMI)
The Body Mass Indices (BMI) of the players was measured with the “kg/height2 (m)” formula in kg (Williams &
Wilkins, 2000).
2.3.3 Yo-Yo Intermittent Recovery 2 Test Protocol
The method used in previous studies was employed in the present study. The Yo-Yo Intermittent Recovery 2
(IR2) Test was applied to the players in the soccer field (grass ground). The Yo-Yo Intermittent Recovery 2 is a
maximum test of incremental speed controlled by an audio, in which the subjects had to perform 2 x 20 meters in
a shuttle race. They had an active recovery period of 10 seconds, consisting of a shuttle run of 2 x 5 meters
between stages. The test started at a speed of 13 km. h-1, and increased by 2 km h-1 after the first stage and by 1
km h-1 after the second stage, then continued increasing by 0.5 km h-1 after each stage until exhaustion. The test
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was completed at the time the player did not reach the finish line in the required time, twice consecutively, or
when the player voluntarily stopped. If a participant did not complete a trial successfully, a score of 0 was given
(Raya et al., 2013; Bradley et al., 2014; Ingebrigtsen et al., 2014).
The VO2max values of the players were computed according to the formula that was developed by Bangsbo and
Iaia (2008).
VO2max (ml//min/kg) = IR2 distance (m) x 0.0136 + 45.3 (Bangsbo & Iaia, 2008).
2.3.4 The T-Test Protocol
The t-test was applied to the players on the training field (grass ground). The players participated in the test with
trainers. The t-test was administered using a version standardized from previous literature (Bloomfield et al., 2007;
Williams & Wilkins, 2000). The units of measurement were changed from yards to meters, creating a 10x10 m course.
The course procedure of having the participant touch each cone is not standardized in the literature; therefore, the task
was eliminated. The directions adopted for this study were based on Miller et al. With the “go” command, the
participant (1) ran or moved as quickly as possible forward to the center cone, (2) sidestepped to the right 5 m to the
right cone, (3) sidestepped to the left 10 m to the far-left cone, and then (1) sidestepped back to the right to the center
cone. The participant ran or moved backward as quickly as possible to cross the finish line. The raters began the stop
watch on “go” and stopped when the participant reached the plane of the finish line. The time to complete each trial was
recorded in seconds. Disqualification was determined if the participant failed to run the course as instructed, failed to
reach the finish line or complete the course, moved any cones, did not keep his body and feet pointed forward at all
times, or crossed his legs more than once when sidestepping (Miller et al., 2006; Semenick, 1994). A two-gate
photocell electronic chronometer (Tumer Elektronik Ltd., Turkey) was placed on the start and finish points of
the test track with 1-meter distance between them. The test was repeated twice by applying the interval rules, and
the best result was recorded (Thomas & Williams, 2005).
2.4 Statistical Analyses
The statistical package programs were employed for data analyses. To compare the physical and motor
characteristics of the elite soccer players according to their positions, the “Independent Sampling One-Way
Variance Analysis” was applied. When there were differences, the “Tukey Analysis” was performed to see
where the differences were. The results were evaluated according to (p<0.05) significance level.
3. Results
The findings of the present study that was conducted to determine whether the physical and motoric
characteristics of soccer players differed according to their positions in the game are given below.
In the present study, in addition to the physical characteristics of the players like the age, height, Body Mass
Indices, and motor characteristics; their agility and motoric characteristics like Yo-Yo, MaxVO2 and quickness
are also given in Table 1.
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Table 1. The measurement values of the physical and motoric characteristics of the elite soccer players according
to their positions
Variables
Body weight (kg)

Height (cm)

Body Mass Index (kg/m2)

Yo-Yo Test

MaxVO2

Quickness (Seconds)

Position
Goalkeepers
Defense players
Midfield players
Strikers
Goalkeepers
Defense players
Midfield players
Strikers
Goalkeepers
Defense players
Midfield players
Strikers
Goalkeepers
Defense players
Midfield players
Strikers
Goalkeepers
Defense players
Midfield players
Strikers
Goalkeepers
Defense players
Midfield players
Strikers

Lowest
63.0
63.0
65.0
65.0
175.0
170.0
174.0
174.0
19.9
21.0
20.5
20.5
960.0
840.0
880.0
840.0
58.356
56.724
57.268
56.724
7.56
7.50
6.70
6.70

Maximum
70.0
75.0
80.0
77.0
186.0
185.0
191.0
188.0
20.7
23.9
23.3
22.5
1320.0
2040.0
2040.0
1560.0
63.252
73.044
73.044
66.516
8.13
8.60
8.50
8.79

Average ± SD
66.500±2.887
70.938±3.129
71.571±3.995
71.391±3.354
180.750±4.574
179.188±3.637
181.048±4.790
181.565±3.514
20.350±0.369
22.081±0.679
21.824±0.729
21.639±0.691
1120.000±149.666
1230.000±307.853
1300.952±298.361
1159.130±192.068
60.804±2.011
62.059±4.137
62.964±4.047
61.075±2.486
7.813±0.252
8.044±0.335
7.888±0.405
7.685±0.496

According to One-Way Analysis of Variance, it was found that there were no statistically significant differences
between the motoric characteristics of the soccer players (Yo-Yo test, MaxVO2 and quickness), and their heights
and weights according to their positions (p>0.05). It was also determined in the present study that Body Mass
Index values of the players had statistically significant differences between them according to their positions
(p<0.05). The results obtained in this context are given in Table 2.
Table 2. Independent sampling one-way variance analysis (ANOVA)
Variables

Groups

Yoyo Test

Inter group
Intragroup (mistakes)
Total
Inter group
Intragroup (mistakes)
Total
Inter group
Intragroup (mistakes)
Total
Inter group
Intragroup (mistakes)
Total
Inter group
Intragroup (mistakes)
Total
Inter group
Intragroup (mistakes)
Total

MaxVO2

Quickness (Second)

Height (cm)

Weight (kg)

Body Mass Index (kg/m2)

Degree of
Freedom
3
60
63
3
60
63
3
60
63
3
60
63
3
60
63
3
60
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Sum of Squares

Average of Squares

F

p

264380.189
4080763.561
4345143.750
44.624
732.349
776.974
1.257
10.568
11.826
56.208
991.792
1048.000
91.379
738.559
829.938
9.966
28.467
38.434

88126.730
68012.726

1.296

0.284

14.875
12.206

1.219

0.311

0.419
0.176

2.380

0.079

18.736
16.530

1.133

0.343

30.460
12.309

2.475

0.070

3.322
0.474

7.002

0.000
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In the present study, the Tukey Test was carried out to find the cause of the differences in the Body Mass Indices.
According to the Tukey Analysis, significant differences were detected between goalkeepers and midfield
players, goalkeepers and defense players, and goalkeepers and strikers against goalkeepers (p<0.05) in terms of
Body Mass Indices. The results obtained in this context are given in Table 3.
Table 3. Multiple comparisons test (Tukey)
Positions
Goalkeeper

Defense player

Midfield player

Striker

Defense player
Midfield player
Striker
Goalkeeper
Midfield player
Striker
Goalkeeper
Defense player
Striker
Goalkeeper
Defense player
Midfield player

Average Difference
-1.731*
-1.474*
-1.289*
1.731*
0.257
0.442
1.474*
-0.257
0.185
1.289*
-0.442
-0.185

Standard Error
0.385
0.376
0.373
0.385
0.229
0.224
0.376
0.229
0.208
0.373
0.224
0.208

p
0.000
0.001
0.005
0.000
0.675
0.210
0.001
0.675
0.811
0.005
0.210
0.811

The present study was conducted to determine whether the physical and selected motoric characteristics of elite
soccer players differed according to their positions. As a result of the present study, it was determined that the
heights of the elite soccer players were as follows; goalkeepers 66.50±2.88; defense players 70.93±3.12;
midfield players 71.57±3.99; strikers 71.39±3.35. The heights of the players were as follows; goalkeepers
180.750±4.57; defense players 179.188±3.63; midfield players 181.048±4.79; strikers 181.565±3.51. The BMI
values of the players were as follows; goalkeepers 20.350±0.36, defense players 22.081±0.67, midfield players
21.824±0.72, strikers 21.639±0.69±3.51) kg/m2, Yo-Yo Intermittent Recovery 2 Test results were as follows;
goalkeepers 1120.00±149.66, defense players 1230.00±307.85, midfield players 1300.95±298.36, strikers
1159.13±192.06 m; MaxVO2 values were as follows; goalkeepers 60.80±2.01, defense players 62.05±4.13,
midfield players 62.96±4.04, strikers, 61.07±2.48 ml.kg.min-1, quickness values were as follows; goalkeepers
7.81±0.25, defense players 8.04±0.33, midfield players 7.88±0.40, strikers, 7.68±0.49 seconds.
According to the BMI values of the elite soccer players, the lowest values were determined in goalkeepers,
strikers, midfield players and defense players; and it was determined that there were no differences in terms of
the motoric characteristics. When the literature was examined, it was determined that there are studies reporting
overlapping and controversial results with the results of the present study.
4. Discussion
Sporis et al. conducted a study with 270 soccer players and compared them according to their positions
(goalkeepers, defense players, midfield and attack players). As a result of their study, they reported that
goalkeepers were the tallest and heaviest players in the team; the best players were the attack players according
to 5, 10, 20-m speed performances, goalkeepers were the best players according to explosive force (crouching,
jumping) performances, and that the midfield players had the highest values according to oxygen consumption,
heart rate, and maximum running speeds when compared to defense and attack players (Sporis et al., 2009).
Gjonbalaj et al. conducted a study and reported that defense players had higher body weights than midfield
players at a statistically significant level; and that there were no statistically significant differences among the
other anthropometric measurements, the somatotype components in the players playing in different positions in
the team (Gionbalai et al., 2018).
By using the Yo-Yo Intermittent Recovery 1 test, Castagna et al. reported that the scores of the attack players
were good, and those of the defense players were slightly lower (Castagna et al., 2006).
In the study conducted by Taskin, it was determined that there were no statistically significant differences
between the positions of players and body weights, heights and 30m sprint values of defense, midfield and attack
players according to their positions (Taskin, 2006).
In the study conducted by Doner with 75 players, although there were significant differences between height and
body weight values of the players according to their positions, there were no significant differences between
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their ages and Body Mass Indices. In addition, in the same study, it was reported that the mean heights of the
goalkeepers were more than those of the midfield players, the average heights of the attack players were more
than those of the defense and midfield players, and the body weights of the midfield players were lower at a
significant level than those in other positions (Doner, 2011).
Cerrah et al. conducted a study with 89 amateur soccer players, and determined that there were no significant
differences among the body fat ratios and Body Mass Indices, 10m and 30m sprint values, and leg strength and
vertical jump degrees in terms of the positions of the players (Cerrah et al., 2011).
In the study conducted by Koc and Aslan, the average vertical jump of 70 soccer players was 58.49±6.40 cm, leg
strength was 126.51±17.82 kg, sprint value of 10 m was 1.77±0.12 sec, 30 m sprint value was 4.30±0.18 sec,
anaerobic power was 119.07±18.50 kg/sec, flexibility value was 27.81±6.14 cm, 20 m shuttle run average was
94.19±17.71 and MaxVO2 average was 50.01±5.2 ml.kg.min-1. When the players were compared according to
their positions, it was determined that statistically significant differences were detected in heights, body weights
and lean body masses. It was determined that stoppers were determined to be taller compared to side players,
strikers compared to side and back players, and goalkeepers compared to side and back players. In addition, it
was also determined that according to the 10m and 30m sprint degrees of the players, the highest values were
measured in side players, and the lowest scores were measured in stoppers and goalkeepers; and in terms of
MaxVO2 capacity, side players had the highest values, and strikers had the lowest values (Aslan & Koc, 2015).
In their study, Erdem et al. compared 44 amateur players who played in different positions according to BMI,
balance, agility test with and without ball. According to the results they obtained, there were significant
differences between the positions of soccer players in terms of BMI values. The BMI values of the defense
players were lower than those of the midfield and attack players (Erdem et al., 2015).
Nalbant et al. conducted a study and reported that goalkeepers, stoppers and strikers had parallel heights, and the
heights of midfield players were lower. It was determined that there were no differences between the positions
according to the heights, weights and BMI values of the players (Nalbant et al., 2017).
In the study conducted by Cometti et al., some motoric and physiological characteristics of players were
compared according to their positions. It was determined that the heights were in favor of goalkeepers and
defense players, the goalkeepers and defense players, and midfield players and strikers; and the weights were in
favor of goalkeepers and defense players, defense players and midfield players (Cometti et al., 2001).
5. Conclusions
According to the BMI values of the elite soccer players, the lowest values were determined in goalkeepers,
strikers, midfield players and defense players; and it was also determined that there were no differences
according to motoric characteristics. Although positional differences were faced more in former years; nowadays,
the changing format of soccer requires that players play closer to each other. In today’s soccer, players can be
considered as performing in different parts of the field for attacks and defenses without considering fixed
positions. The present study may be considered as a reference for future studies that will be conducted. Elite
female soccer players may be included in a future study that will be conducted with a broader sampling.
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