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Analysis of physical fitness and technical skills of youth
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The purpose of this study was to compare performance factors of youth
soccer players according to position. A total of 101 high school soccer
players were selected and were classified into goalkeeper (n=7), de-
fense (n=37), midfield (n=39), and forward (n=18) positions. All sub-
jects were subjected to the Wingate test for anaerobic capacity, shuttle
run test for aerobic capacity, and pass, kick, dribble, and shooting tests
for soccer skills. There was no significant difference in aerobic capaci-
ty according to position. However, anaerobic capacity was significantly
higher in defenders than midfielders (P<0.05), and soccer skills were

INTRODUCTION

In the game of soccer, various skills, strategies, and physical ele-
ments are required to perform well. Specialized training for each
position is required to improve these conditions. A forward must
have quick judgment and the ability to find holes in the opposing
defense, a midfielder needs agility and must be adept at long and
short passing, and a defender should be able to jump high as well
as be effective at headers and tackling (Kim, 2000).

One of the most important elements for a soccer player is en-
durance. Rienzi et al. (2000) reported that midfielders cover the
greatest overall distance while acting as a link between the defense
and attack. Reports on the individual fitness and physical charac-
teristics of each position can provide important information on
improving match results. The somatotype components and physi-
cal abilities of soccer players are not significantly different by posi-
tion (Noh et al., 2015; Ruas et al., 2015), but Gil et al. (2008) re-
ported a difference in size and physical ability according to posi-

significant lower in goalies than in other positions (P<0.01). The results
show significant differences in anaerobic capacity and soccer skills
according to position in youth soccer players. Therefore, we suggest
that middle and high school soccer players should improve aerobic, an-
aerobic capacity, and soccer skills irrespective position to achieve
high-level soccer performance.
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tion. Therefore, more research on this topic is required despite
limitations in training programs for youth players.

Some have argued that midfielders have higher anaerobic exer-
cise capacity (Son et al., 2003), whereas others reported that for-
wards have higher capacity (Gil et al., 2007). This controversial
issue has implications on overall soccer skill. For example, Malina
et al. (2005) reported no significant differences in ball control,
dribbling, passing, and shooting in youth players based on posi-
tion, whereas a report by Lee et al. (2013) found that long dis-
tance kick power was stronger in defenders among middle school
players. These differences suggest that differential physical train-
ing based on position cannot be the only influencing factor. Previ-
ous studies have found no significant difference in physical charac-
teristics or trained ability by position. As an explanation, soccer
players generally train using normal exercise routines rather than
individualized physical or skillful abilities for specific positions.
Therefore, more research would be helpful to develop important
physical skills in soccer players categorized by positions.
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Table 1. Physical characteristics of subjects

Position
Characteristic = P-value
Goalkeeper (n=7) Defense (n=37) Midfield (n=39) Forward (n=18)

Age (yr) 16.0+1.6 16.1£1.3 158+1.3 158+14 0.743
Height (cm) 1816+4.8 1749454 172.2+54* 1728+7.2 0.001**
Weight (kg) 71.6+9.1 65.7+6.5" 60.7+6.4* 64.1+88 0.001**
Career (yr) 53+25 57+17 6.1+16 53426 0.440
Dominant foot (n)

Right 7 35 35 18

Left 0 2 4
Body mass index (kg/m?) 21723 214+16 205+19 214420 0.080
Values are presented as mean + standard deviation.
*P<0.05, vs. goalkeeper. “P<0.05, vs. midfield. **P<0.01.
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Fig. 1. Shuttle run test involves continuous running between two lines 21 m
apart in time to recorded beeps. The subjects ran to reach the cone 21 m away
with the command ‘Go." The starting speed was approximately 11 km/hr and
they had to pass the first round in about 6.87 sec. With leveling up, the signal
command should be getting faster to speed up. Between each command, the
individual had 15 sec cool down all the time.

MATERIALS AND METHODS

Subjects

The study included 48 middle school and 53 high school play-
ers; seven goalkeepers, 37 defenders, 39 midfielders, and 18 for-
wards registered in the Korea Football Association. Table 1 shows
the physical characteristics of subjects.

Wingate test

Monark bicycle ergometer was used to measure anaerobic pow-
er, namely peak power (W), relative peak power (W/kg), anaero-
bic capacity (W), and anaerobic fatigue (%). The subjects were in-
structed using the Wingate Test Protocol, which requires a warm-
up of 3 min, followed by a recovery cool down. Then, each indi-
vidual pedals ‘all out’ with no resistance, after which a predeter-
mined fixed resistance is continuously applied to the flywheel for
the duration of the 30-sec test.

Shuttle run test

As shown in Fig. 1, subjects ran to a cone 21 m away upon the
verbal command ‘Go.” Their starting speed was approximately 11
km/hr, and they had to pass the first round in about 6.87 sec.
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Fig. 2. A soccer ball is placed on a line, marked 10 m from the target. The sub-
ject was given three passing chances for each area, total 12, and successful
passes were recorded.

Upon leveling up, the signal command was sped up. Between
each command, individuals had 15 sec to cool down by walking
or jogging for about 3 m. The test was stopped if the subject
could not reach 18 m, although the command was started 4 sec
before completing the cool down.

Pass test

As shown in Fig. 2, the ability to pass the ball to an area 10 m
away was assessed. The passing area was 1 m wide and divided
into four sectors with cones located in each section. The subject
was given three passing chances for each area for a total of 12, and
successful passes were recorded.

Kick test

As shown in Fig. 3, subjects were given three chances to kick
the ball as far as possible. The longest distance was recorded, and
the angle of the kick was limited to 30 degrees. The subject was
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given three kicking chances, and the longest kick was recorded.

Dribble test

As shown in Fig. 4, subjects needed to dribble through four
cones in a zigzag pattern for 10 m then return in a straight line as
fast as possible to the starting point.

30°

Fig. 3. Kicking skill test was supposed to kick a ball as far as possible with
three chances.

Start
[}

Fig. 4. Dribble skill test was that the subjects needed to pass four cones in zig-
zag forms dribbling and 10 m straight line and return as fast as to the starting
paint.

Table 2. Fitness according to position

Shooting test
As shown in Fig. 5, an aiming point was placed 15 m away.
Each subject had 14 chances over the course of two sets.

Statistical analysis

All data are presented as mean =+ standard deviation. Data were
analyzed using a one-way analysis of variance to determine signifi-
cant differences in the measures of interest among the playing po-
sitions. When significance was detected, Tukey honestly signifi-
cant difference post hoc procedures were performed to determine
pairwise differences. The P <0.05 criterion was used to indicate
statistical significance.

RESULTS

Fitness
In comparing the anaerobic and aerobic physical abilities of
each position (Table 2), anaerobic ability measured by the Win-
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Fig. 5. Shooting skill test was placed 15 m away from the target then the
shooting was measured by the distance from the paint.

Position
Fitness factor F Pvalue
Goalkeeper Defense Midfield Forward
Anaerobic capacity
PP (W) 640.9+204.2 631.0+146.4° 539.9+138.8 639.5+166.0 3.155 0.028*
RPP (W/kg) 88+22 95+17 89+18 99+16 1.798 0.153
AC (W) 238.7+93.7 252.3+615" 2122+632 257.6+60.3 3.243 0.025*
AF (%) 470+84 408+97 416+119 386+85 1.116 0.347
Aerobic capacity (W) 2,450+ 844 2,956 +470 2915+438 2,957 +532 2.119 0.103

Values are presented as mean + standard deviation.

PP. peak power output; RPP. relative peak power output; AC, anaerobic capacity; AF, anaerobic fatigue.

*P<0.05.7P<0.05, vs. midfield.
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Table 3. Soccer skills according to position

Skill factor Goalkeeper Defence Midfield Forward F Pvalue
Passing 79+16 83+20 80+23 76+21 0.481 0.69%
Kicking (m) 484+97 475+88 426+78 445+96 2.3% 0.073
Dribbling 18120 156+16 159+19* 158+1.8 4072 0.009**
Shooting 14355 18.1+6.0 16555 188+6.7 1429 0.239

Values are presented as mean + standard deviation.

*P<0.05, vs. goalkeeper. **P<0.01.

gate Test showed significant differences (P <0.05) in terms of
peak power (PP) and anaerobic capacity (AC). The results for PP
(P<0.05) and AC (P <0.05) were similar between defenders and
midfielders after verification.

Skills

In comparing skills of each position based on passing, kicking,
dribbling, and shooting (Table 3), only dribbling showed a statis-
tical difference (P <0.01). Specifically, goalkeepers showed lower
dribbling skill than other positions (P <0.05) such as defenders,
midfielders, and forwards.

DISCUSSION

The German soccer team won the 2014 World Cup in Brazil
1:0 against Argentina and Lionel Messi, who is well known glob-
ally as the best forward in the world. This implies that that team-
work and strategy are more crucial than individual ability. Mod-
ern soccer players are expected to train for both forward and de-
fend roles; especially youth players need to play various positions
to develop techniques throughout their growth process.

In this research, 101 youth players of different positions were
compare in terms of their physical and technical characteristics.
We tried to discuss their physical and technical abilities as multi-
players at varied positions. There was no significant variation in
any position based on aerobic exercise ability. This differs from
previous research reporting that midfielders have higher aerobic
abilities than other players (Bangsbo et al., 1991; Davis et al.,
1992; Ekblom, 1986; Reilly et al., 2000; Wislgff et al., 1998). In
addition, the current results differ from former reports (Krustrup
et al., 2003) in which elite defenders ran farther than others in the
Yo-Yo test. In this respect, adolescent soccer players should per-
form various roles, as all have equivalent physical ability in terms
of aerobic exercise power. Conditioning programs should be dis-
seminated to maintain aerobic power to adulthood. One disadvan-
tage of this study is the limited number of goalkeepers, although
they showed similar abilities. Therefore, even goalkeepers should
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have equivalent aerobic capability.

However, in the case of anaerobic abilities, defenders showed
relatively higher values (P <0.05) in PP and AC than midfielders.
The result confirms previous studies conducted by Kim (2000) in
which the PP of forwards was highest (817.9 W) followed by de-
fenders (804.9 W), and lastly midfielders (751.5 W). Other re-
ports showed that the PP and AC of center defenders were larger
than those of midfielders (Al-Hazzaa and Chukwuemeka, 2001).
In this respect, defenders are expected to be able to respond to un-
predictable and explosive movements while midfielders need ad-
ditional training to improve their anaerobic power in order to en-
gage in successful defense.

Regarding technical aspects of different positions, there were no
significant variations in terms of passing, kicking, and shooting,
whereas goalkeepers had far better scores for dribbling compared
to other jobs (P <0.01), which means goalkeepers are less skillful
than other players. The unfortunate limitation is that only a few
goalkeepers participated. Still, it can be assumed that goalkeepers
have fewer chances to perform dribbles. This reflects that they
need to supplement their technical training for scoring goals.

Each position requires different systemic abilities since every
soccer position has specialized roles and skills. Appropriate posi-
tioning considering physical characteristics and elements is crucial
for a successful match. Thus, physical, fitness, and technical as-
pects are extremely important for performing proper roles. In ad-
dition, systemized conditioning programs can be implemented to
supplement effective strategies playing multi-roles rather than
limited fitness and techniques. In particular, young players should
focus on learning various techniques while adult training needs to
focus on physical fitness as well as techniques.

This study found certain differences in physical and technical
abilities by position in youth players. First, there was no signifi-
cant variation in aerobic fitness. Second, in terms of anaerobic
power, defenders showed much higher PP and AC compared to
others. Third, goalkeepers showed fewer technical skills. There-
fore, various training programs should be applied for youth soccer
players to develop their physical and technical abilities in order to
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modernize soccer. Particularly, they need to be encouraged to train
themselves to play multiroles.
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