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ABSTRACT

Bekris, E, Pidoulas, G, Pidoulas, P, Gissis, I, Katis, A, and

Komsis, S. Examination of physical fitness parameters between

professional and amateur Greek soccer players during the

transition period. J Strength Cond Res XX(X): 000–000, 2018

—The aim of the study was to compare physical fitness param-

eters between professional and amateur soccer players of dif-

ferent levels. The sample consisted of 381 soccer players

divided in 4 experimental groups: first division professional

players (n = 115), second division professional players (n =

70), third division semiprofessional players (n = 93), and ama-

teur soccer players (n = 103). Players were tested for several

physiological parameters at the end of the transition period.

Analysis of variance showed significantly lower body fat and

increased maximum oxygen consumption (V_ O2max) and veloc-

ity of maximum oxygen consumption (vV_ O2max) values for first

division professional players compared with the other experi-

mental groups (p , 0.05). Similarly, first division professional

players showed higher performance during squat jump and

countermovement jump test compared with the other experi-

mental groups (p , 0.05). Significant differences on flexibility

test were observed between amateur players and the other

group (p , 0.05). The results of the study indicated that Greek

soccer players at the highest level overcome in almost all the

underexamination physiological parameters probably because

of less absence from training and better implementation of

training programs during the transition period.
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INTRODUCTION

P
hysical fitness, including strength, power, speed,
and flexibility, is one of the most crucial factors
for soccer success (21,24). Because of the long
duration (90 minutes) of a game, soccer player

performance is predominantly dependent on their aerobic
capacity (24). However, a player also performs several
short-term anaerobic activities (such as kicks, sprints, and
jumps), which are important for the outcome of the game
(11). Therefore, high-intensity intermittent efforts during
a soccer game require that a player displays high levels of
both aerobic capacity and anaerobic capacity (9).

Aerobic capacity affects the final teams’ league ranking,
the quality of the game, and the players’ covered distances
during a single game (17). Aerobic capacity depends on max-
imum oxygen uptake (V_ O2max), anaerobic threshold, and
running economy (16). V_ O2max is a result of various biolog-
ical processes (such as respiratory, cardiovascular, metabolic,
etc.). Changes in V_ O2max reflect player’s adaptations to
intense muscular efforts. V_ O2max ranges from 50 to 75
ml$kg21$min21 in high-level soccer players, and it varies
depending on player’s position, as goalkeepers display the
lowest values (50–55 ml$kg21$min21) compared with de-
fenders, mid-defielders, or forwards (19,24).

The speed of maximum oxygen intake (V_ O2max) is an
indicator of the aerobic capacity of a soccer player. vV_ O2max
is used to determine the maximum retention time at the
V_ O2max during a testing protocol (5). In combination with
other variables such as breathing threshold and running
economy, vV_ O2max is used to increase the prediction for
player’s resistance performance (2), thus better explaining
the training needs of a soccer player. Therefore, vV_ O2max
is used for designing appropriate aerobic training programs
(4) especially for specific periods, such as at the beginning of
the preparation phase or for training after games or for the
training of the substitute players.

Anaerobic capacity has also a significant effect on player’s
performance. The frequent accelerations and decelerations,
heading and dropping to the ground, the rapid stops, and the
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cutting maneuvers overload players’ lower extremities, thus
making the development of strength and power necessary
(1). Moreover, lower extremity muscle power is associated
with the vertical jump and the sprinting performance (27).
Therefore, several studies have examined the variation of
jumping performance during the annual period in semipro-
fessional (7) and professional soccer players (18,20).

It is well established that anthropometric characteristics
and body composition have a significant effect on player’s
performance (21,24). Reilly (22) has reported that there is
a tendency for professional soccer players to be weaker and
slightly higher than colleagues of the lower competitive lev-
els. Previous studies have reported that high-level soccer
players have longer bones and lower body fat values than
lower-level players (28). Players with greater rates of height
and body mass index perform better in parameters such as
vertical jump, speed, and V_ O2max (29). Players’ higher rates
of body mass and body fat negatively affect performance
(12), speed, and V_ O2max (23).

An important part of the training process is the evaluation
of athletes’ performance using laboratory and field tests
throughout the soccer season (26). However, previous stud-
ies mainly reported data for measurements taking place dur-
ing the preparation (preseason) (10) or the competitive
period (3,13). The evaluation of physiological and physical
parameters before the start of the preparation period (tran-
sition period) between different levels of soccer players has
not received the appropriate attention. The training team
should be able to schedule appropriate training programs
throughout the competitive season, including the transition
period.

Therefore, the aim of this study was to compare basic
fitness parameters between professional and amateur soccer
players of different levels. The main research question was
the following: What is the physical condition of the players
of different levels before the start of the preparation period?
Based on this question, the main research hypothesis was

that high-level soccer players would show better aerobic and
anaerobic profile compared with lower-level soccer players.

METHODS

Experimental Approach to the Problem

Our study was a cross-sectional survey of adult players. The
independent variable was players’ physical condition. The
dependent variables were the anthropometric characteristics,
the maximum oxygen consumption, the velocity of maximum
oxygen consumption, the body fat percentage, and the flexibil-
ity and jumping ability of each player. Each variable was mea-
sured during the transition period. All the tests were performed
in the afternoon, presented in random order, in the month of
June. The participants were instructed to refrain from exhaus-
tive exercise for 24 hours preceding the test, to sleep for
a minimum of 6 hours and to avoid caffeine and food 2 hours
before the tests. Furthermore, they were also instructed to
maintain the same diet habits throughout the study.

Subjects

Three hundred eighty-one (381) Greek soccer players partic-
ipated in the study. Participants were allocated in 4 groups: (a)
first division professional players (n = 115, aged 21–31 years),
(b) second division professional players (n = 70, aged 23–32
years), (c) third division semiprofessional players (n = 93, aged
22–33 years), and (d) amateur soccer players (n = 103, aged 21–
35 years). Anthropometric characteristics are presented in
Table 1. All players were informed about the aims, procedures,
and risks involved in the study, and a written consent form was
obtained from them before participation. They were allowed to
withdraw from the study at any time without penalty. The
study was approved by Aristotle’s Institutional Ethics Commit-
tee and performed in accordance with the ethical standards of
the Declaration of Helsinki. Criteria for exclusion from this
study included that players had fewer than 5 years of systematic
participation in soccer or experienced an orthopedic injury in
the past 6 months.

TABLE 1. Anthropometric characteristics (mean6SD) for each of the experimental group.

First division
professional
(n = 115)

Second division
professional (n = 70)

Third division
semiprofessional

(n = 93)
Amateur players

(n = 103)

Age (yrs) 26.70 6 4.50 27.30 6 3.90 27.90 6 5.10 28.60 6 7.30
Height (m) 1.80 6 0.65† 1.80 6 0.70 1.76 6 0.60 1.77 6 0.60
Body mass (Kg) 75.43 6 7.81 76.74 6 7.18z 73.12 6 9.17 74.07 6 8.28
Body fat (%) 8.38 6 2.31* 10.06 6 2.31 10.62 6 4.22 11.24 6 3.62

*Significantly different compared with other groups at p , 0.05.
†Significantly different compared with third division and amateur group at p , 0.05.
zSignificantly different compared with third division group at p , 0.05.
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Procedures

Anthropometric Characteristics. A digital scale (Seca) was used
to measure participants’ mass, and the measurements were
performed with an accuracy of 0.1 Kg. Similarly, the height
was measured with an anastomometer (Seca). Measure-
ments were repeated twice, and in some cases, if differences
between measurements were greater than 1 cm for height
and 0.1 kg for body mass, a third measure was performed.

Maximal Oxygen Consumption.Maximal oxygen consumption
(V_ O2max) was estimated on a motorized treadmill. The test
began with a 5-minute warm-up at 0% grade, during which
the speed was increased gradually. The participants were
motivated verbally to continue as long as possible during
the test until they could no longer continue and grasped
the front handrail support (15). The participants breathed
through a Hans-Rudolph 2-way, nonrebreathing valve (dead
space = 115 ml) held in place by headgear apparatus.
Expired air volumes were measured and presented
as minute values using a Rayfield Air Meter (RAM-9200
Spirometer) with potentiometer output to a computer. Oxy-
gen and carbon dioxide concentrations were determine by
calibrated Beckman OM-1 1 and LB-2 gas analyzers.

Oxygen uptake, carbon dioxide production C, and the respi-
ratory exchange ratio (R) were computed and updated.
Heart rate was recorded during the entire protocol (Polar
S410; Polar Electro, Kempele, Finland).

Velocity of Maximum Oxygen Consumption (vV_ O2max). The
velocity of maximum consumption of oxygen was estimated
from the treadmill speed during the V_ O2max test corre-
sponding to the maximal oxygen consumption (5,25). When
during the last minute of the effort, no increase in O2 con-
sumption (deck) was observed, and then vV_ O2max was lower
than the final measurement speed.

Body Fat Percentage. The body fat percentage was measured
using a Harpenden skinfold caliper (Harpenden, United
Kingdom). Specifically, 7 skinfolds of each participant (chest,
serratus anterior, triceps, subscapularis, abdomen, iliacus, and
quadriceps muscle) were measured by an expert supervisor.

Flexibility. The sit and reach test (Findex-Tester Novel
Products, Inc.) was used to determine the flexibility of the
participants. The measurement procedure was performed
according to manufacturer guidelines after a 6-minute warm-

TABLE 3. Maximal oxygen consumption (V_ O2max), velocity of V_ O2max, and heart values (6SD) for each of the
experimental group.

First division
professional
(n = 115)

Second division
professional
(n = 70)

Third division
semiprofessional

(n = 93)

Amateur
players

(n = 103)

V_ O2max (ml$kg21$min21) 57.41 6 4.19* 54.74 6 3.89 53.76 6 5.94 50.51 6 4.45
vV_ O2max (km$h21) 17.62 6 1.31* 16.75 6 1.23 16.48 6 1.28 16.26 6 1.28
HRmax (b$min21) 190.80 6 8.00 191.89 6 7.46 194.10 6 8.22 193.78 6 8.20

*Significantly different compared with other groups at p , 0.05.

TABLE 2. Countermovement jump (CMJ), squat jump (SJ), and flexibility test values (6SD) for each of the
experimental group.

First division
professional
(n = 115)

Second division
professional
(n = 70)

Third division
semi-professional

(n = 93)

Amateur
players

(n = 103)

CMJ (cm) 42.20 6 5.14* 39.40 6 4.95 36.93 6 4.12 36.72 6 3.51
SJ (cm) 40.04 6 5.18* 37.14 6 4.83 34.56 6 4.22 34.06 6 5.26
Flexibility (cm) 30.63 6 7.90 33.09 6 6.61 33.30 6 6.84 23.57 6 7.94*

*Significantly different compared with other groups at p , 0.05.
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up (including 4-minute dynamic exercises and 2-minute
stretching). Measurements were repeated twice for each
participant.

Jumping Ability. The participants performed squat jumps
(SJs) and countermovement jumps (CMJs) during the
transition period. The participants performed 3 maximum
SJs and CMJs after a standardized warm-up routine. The
best jumps based on maximum height were used for further
analysis. All tests were supervised by the same person, and
a typical protocol of encouragement was given to the
participants by the supervisor.

All jumps were performed on a customized uniaxial force-
plate (OptoJump System, Microgate, Bolzano, Italy). The
platform uses a strain gauge (Model LC4204-K600; A&D
Co. Ltd., Tokyo, Japan) capable to measure vertical ground
reaction force (Fz) and contains photocells, in a distance of
2 mm from the ground, which are constantly communicat-
ing. The device detects any interruptions in communication
between the bars and calculates their duration. Thus, it is
possible to assess the vertical jump.

Statistical Analyses

All results are presented as mean 6 SD. An analysis of var-
iance (ANOVA) was used to examine group differences in
each dependent variable. Post hoc Tukey tests were applied
to examine significant differences between pairs of mean
values. The criterion level for significance was set at p ,
0.05. Effect size was evaluated with h2 (Eta partial squared)
where 0.01, h2 ,0.06 constitutes a small effect, 0.06, h2

,0.14 a medium effect, and h2 . 0.14 a large effect. Statis-
tical analysis was performed in SPSS version 20.0 (SPSS,
Inc., Chicago, IL).

RESULTS

Anthropometric Characteristics

Anthropometric characteristics for each experimental group
are presented in Table 1. The results showed a significant
group effect on height, mass, and body fat values. Post hoc
Tukey tests indicated that first division soccer players were
significantly higher compared with third division semipro-
fessional and amateur soccer players (p , 0.05). Similarly,
second division professional players showed significantly
higher body mass values compared with third division semi-
professional players (p , 0.05). Finally, post hoc Tukey tests
indicated that first division soccer players provide lower
body fat values compared with the other experimental
groups (p , 0.05).

Jumping Ability—Flexibility

Jumping ability and flexibility values for each experimental
group are presented in Table 2. The results showed a signif-
icant effect on squat and CMJ. Post hoc Tukey tests indi-
cated that first division soccer players showed significantly
higher values for both testing protocols compared with the
other experimental groups (p , 0.05; h2 . 0.38). Regarding

the flexibility test, amateur players showed significantly
lower flexibility values compared with the other experimen-
tal groups (p , 0.05; h2 $ 0.22).

Maximal Oxygen Consumption (V_ O2max)—Velocity of V_ O2max

—Heart Rate (HRmax)

Maximal oxygen consumption, vV_ O2max, and heart rate val-
ues for each experimental group are presented in Table 3.
The ANOVA showed a significant group effect on V_ O2max
and vV_ O2max. Post hoc Tukey tests indicated that first divi-
sion soccer players showed significantly higher values for
both V_ O2max and vV_ O2max compared with the other exper-
imental groups (p , 0.05; h2 . 0.51). By contrast, regarding
HRmax values, a nonsignificant interaction effect was
observed (p . 0.05; h2 # 0.06).

DISCUSSION

The main findings of this study were that first division
professional soccer players showed significantly higher
power, flexibility, and aerobic capacity values compared
with lower division soccer players. Based on these findings,
the main hypothesis of the study is accepted.

The results showed that professional players were taller
compared with semiprofessional and amateur players
(Table 1). This is in agreement to the study by Reilly (22)
who found a tendency for professional players to be taller
compared with the lower-level soccer players. Similarly, the
height of the Greek professional soccer players competing at
the highest level was similar to the players’ height observed
at the top soccer European Championships (6). By
contrast, minor differences were observed on players’ mass
values (Table 1). However, increased body mass values and
a wider range of professional players’ mass were found com-
pared with the top soccer European Championships (6).
Different competitive needs between leagues and differences
in the nutritional habits between countries could probably
lead to different mass indices between soccer players of dif-
ferent European Championships.

The results of this study indicated lower body fat
percentage for first division professional soccer players
compared with the other groups (Table 1). This is in accor-
dance with previous studies and suggests that as the level of
performance rises, the percentage of body fat reduces (22).
As long as players are going through the regular soccer
competition season, the percentage of body fat reduces (3).
Lower body fat percentage is associated with increased per-
formance (12). It follows that high-level professional players
maybe in a better physical condition before the preseason
preparatory training period. As a consequence, these players
would be ready to reach the desired performance level dur-
ing the competitive period earlier.

High-level soccer players showed better jumping perfor-
mance compared with the second division professional
players, semiprofessionals, and amateurs (Table 2). Similar
results have been reported by Gissis et al. (13) who reported
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that elite Greek soccer players showed increased values dur-
ing SJ tests compared with subelite and recreational players.
Moreover, Mylonis et al. (20) reported that jumping perfor-
mance of Greek soccer players significantly increased during
competitive period compared with preparation period.
Competition and training needs at top levels are increased,
therefore, leading players of the higher divisions to train with
a more systematic way compared with players of the lower
leagues, where the competitions is lower.

Flexibility plays a significant role on players performance
because it allows players to be protected from injury
potential, and thus, to play more games during the season.
Amateur soccer players of this study showed lower flexibility
values compared with professional and semiprofessional
players (Table 2). Commetti et al. (8), in a similar study with
French soccer players suggested that increased levels of flex-
ibility and strength were mainly associated with the
increased performance of professional French players com-
pared with amateurs. The results of this study probably indi-
cate a different awareness of the usefulness of the stretching
exercises between different-level players. Therefore, coaches
and trainers of the higher level seem to apply satisfactory
training programs to maintain and to improve flexibility
levels.

Aerobic performance parameters (V_ O2max and vV_ O2max)
differed among groups (Table 3). In particular, first division
professional players showed higher V_ O2max and vV_ O2max
values compared with the lower-level players (second divi-
sion, third division, and amateur players). Similar V_ O2max
values have been reported for professional soccer and bas-
ketball players (9). Moreover, previous studies have reported
differences between professional soccer players with lower-
level players (10), which is in accordance with the results of
this study. The importance of V_ O2max levels is revealed in
the study by Helgerud et al. (14) who reported that an
increase in V_ O2max improves both the overall distance
covered by soccer players and the average performance of
high-intensity actions. Therefore, it seems that, before the
beginning of the season, professional players of this study
start with an appropriate level of physical condition, which
can support them during the 10-month competitive period
and allow them to concentrate to other parameters, such as
technique and tactical issues.

PRACTICAL APPLICATIONS

Physical fitness is crucial for soccer players’ performance.
Although it is clear that exercise programs aiming to
improve aerobic and anaerobic capacity are necessary to
improve players’ performance, it is important to evaluate,
through field and laboratory tests, in what condition each
player is before the application of each program. Our re-
sults showed that high-level players were in good physical
condition level during the transition period compared with
lower-level players, which could allow them to concen-
trate in other parameters. Based on these results, the use

of technique and tactic exercises for high-level players and
resistance exercises for lower-level players is recommen-
ded. Coaches may benefit from this type of training during
the transition period when all players are ready for sum-
mer break. Furthermore, players of lower levels who have
low strength profile and players of the higher level who
have injury issues would benefit from strength training
exercises.
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