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ABSTRACT

MEASUREMENT AND EVALUATION

OF PHYSIOLOGICAL COMPONENTS
'OF PROFESSIONAL SOCCER PLAYERS OF MKE
ANKARAGUCU, PETROLOFISI, AND SEKERSPOR

SOCCER TEAMS

GUMUSDAG, Hayrettin
M.S. Physical Education and Sports
Supervisor : Assoc. Prof.Dr. Giil TIRYAKI

February, 1994, 71 pages.

Scope and Method of Study: The purpose of this study was to find
and to compare the anaerobic power, aerobic power, percent body fat,
flexibility, grip strength, speed, height, and weight of the soccer players of
MKE Ankaragiicii, which is the first league team, Petrolofisi which is the
second league team, and Sekerspor which is the third league team in
Tirkiye Professional soccer league during 1992-93 spring season. 16
professional soccer players from each team of a total 48 trained healthy
professional male soccer players aged 18-30 years old, served as subjects.



A total of 7 physical fitness variables were recorded for the purpose
of this study. 7 physical fitness variables results were compared among
the first leauge, second leauge and third leauge professional soccer teams.
Results were tested by using the one way Anova for significance of
differences among these teams at .05 confidence level.

Findings and Conclusions: The differences in the means of percent
body fat, height, VO2 max, 50 m dash and flexibility were not found
statisticaly significant between first league, second league and third
league professional soccer teams at .05 confidence level. But, there were
significant differences in the means of weight and anaerobic power
between first league and second league soccer teams. There were also
significaht differences in the means of vertical jump between first and
second league teams and first and third league soccer teams. The
differences in the means of right and left grip strength were found to be
significant between first and third league and second and third league
soccer teams. However, the difference in the means of left and right hand
grip strengths were not found statistically significant between first and
second league teams. And there were no significant differences in the
means of weight, vertical jump, anaerobic power between second and
third league professional soccer teams at .05 confidence level.

Science code :
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0z
MKE ANKARAGUCU, PETROLOFISI VE SEKERSPOR
PROFOSYONEL FUTBOL TAKIMLARININ FiZYOLOJIK

OZELLIKLERININ OLCULMESI VE DEGERLENDIRILMES]

GUMUSDAG Hayrettin
Yiiksek Lisans Tezi, Beden Egitimi ve Spor Bolimii
Tez Yéneticisi : Dog. Dr. Giil TIRYAKI

Subat, 1994, 71 Sayfa

Calismanin Amaa ve Metodu: Bu ¢ahsmanun amaci 1992-93 ikinci
yan sezonunda Tiirkiye birind lig takim: MKE Ankaragiicii, Ikinci lig
~takumu Petrolofisi ve {ligiincli lig takimu Sekerspor'un aerobik giictl,
anaerobik giicli, viicut yag yiizdesi, esneklik, penge kuvveti, hiz, boy ve
kilolaniu bulmak ve birbirleriyle kiyaslamaktir. Her bir takimdan 18-30
yaglar arasinda 16 profesyonel erkek futbolcu olmak iizere toplam 48
antrenmanli ve saghikli futbolcu denek olarak alindi. Bu testin amaa igin 7
fiziksel uygunluk testi yapildi. Sonuglar MKE Ankaragiicti, Petrolofisi ve
Sekerspor profesyonel futbol takimlan arasinda kargilagtirildi. Sonuglar
one-way analysis of variance (ANOVA) ile .05 araliginda test edildi.

Bulgular ve Sonuglandirma : Birinci, ikinci ve {iclinci lig
profesyonel futbol takimlar arasinda viicut yag yiizdesi, boy, max VO2,
50 m kogu ve esnekliklerinde .05 6nem araliginda bir farkliik bulunmada.
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Fakat, birinci lig ve ikinci lig takimlarmn kilolarinda ve anaerobik
gliglerinde farklihk bulundu. Birinci lig ve ikinci lig, birinci ve Ggtincii lig
futbol takimlariun dikey sigramalarinda énemli farklihk saptandi. Yine
birinci ve tligtincii lig, ikinci ve tiglincii lig futbol takimlarinin sag ve sol el
penge kuvvetlerinde 6nemli bir farkliik bulundu. Oysa birinci ve ikinci lig
futbol takimlarinin sag ve sol el penge kuvvetinde énemli bir farklilik
goriilmedi. Ikindi lig ve tiglincii lig futbol takamlarimn kilolarinda, dikey
sigramalarinda, anaerobik gtigleri arasinda dnemli bir farklihik goriilmedi.

Bilim Kodu :
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CHAPTERI
INTRODUCTION

The sport of soccer is a dynamic game of total fitness, a game which
requires a great deal of intelligence as well as mental and physical

roughness on the part of the participants.

The following characteristics of the soccer player make this unique
sport the World's favorite (Wade, 1979). Through active participation,
physical strength and the development of speed and endurance are
achieved. Total body coordination is enhanced through vigorous
participation during games as a result of running at different speed,
executing several types of kicking and heading the ball. Full active
participation by every player on the field throghout the game is
appreciated. Because of full participation by every player, understanding,
cooperation, and appreciation of each player's hard working by others are
developed among the team members. Although there is enough contact in
a game of soccer to satisfy the need for competetion and agressiveness
among participants, there is a minimum of hazard to the life of the player
or risk to his physical well being. Soccer is financially economical and
requires little equipment (Thomas, 1970).

Success in soccer is dependent upon a variety of factors. These
include the physical charecteristics and physiological capacities of the
players, their level of skill, their degree of motivation, and the tactics
employed by them against opposition. Many of these factors are not

easily measured objectively. However, some factors can be tested by



using standardized testing methods and can provide useful information
for coaches (Mosher, et al., 1985).

There is evidence that physical and physiological characteristics of
soccer players can be used by coaches to modify training programs and to
help player for his game strategy. The modern game of soccer relies on the
ability of all players to attack and defend whenever necessary. Therefore,
it is important that all players must achieve a high level of performance in
the basic skill of kicking, passing, trapping, dribling, tackling, and
heading. Because of the above facts, it is necessary to analyze the physical
charecteristics and' determine the specific requirements for optimal
performance (Armbruster, 1975).

The trend in modern day soccer is to expand the responsibilities of
each player. No longer does a full back only defend and a striker merely
attack. Each player must assume a multiple role, due to the increased
fluidity of the game. With the increased overlapping of functions, the
physical demands on each player on the field have increased. So again, the
trend in modern soccer is toward expansion of a players physiological
functions which will enable players to execute a greater number of sprints
at high infensity.

Soccer is a dynamic game. It is a ninety minute fast-paced activity.
Therefore, soccer players must also develop and maintain high levels of
endurance to meet the game's demands on the cardiorespiratory system.
This becomes more important for professional soccer players to withstand
the high intensity of eight months season with one or two games each
week. It is also important for the coach to know his players level of fitness
and their physiological limitations. So, he can assign his players to
different positions and can plan training for them depending on their
needs (Armbruster, 1975).



Soccer player must also sprint with or without the ball from a few
meters to 50-60 meters during the game. This kind of work places a great
demand on the players anaerobic capacity. Therefore in addition to
having high levels of endurance, soccer players must have high levels of
anaerobié work capacity (Armbruster, 1975). More specifically, each
player must have the capability to perform increased numbers of short,
fast bursts of running, interspersed with jogging and walking. Thus
anaerobic power is now recognized as vital to success in soccer ( Mosher,
et al., 1985). For this reason, soccer has not, in the past, required the same
level of physical endurance or aerobic power in the players as required in
lbng distance runner, cross country skiers or athletes engaged in similar
events requiring continuous, long-lasting effort of near maximal intensity
(Astrand an Rodahl, 1986).

There is no doubt that most of soccer techniques and movements
require a high level of strength. Strength training makes a soccer player
more powerful in the aspect of performance which requires power.
Especially, the muscle group of quadriceps, gastrocnemius, and
hamstrings are very important for development of explosive force used in
jumping , kicking, and turning (Wade, 1979).

Strength balance between the limb decreases the likelihood of
injuries. The muscle group of the quadriceps, gastrocnemius, and
hamstrings are very important for development of the explosive force
used in jumping, kicking, and turning. Players should posses a high
capacity to sustain a contraction which is required for balance and the ball
control.

It is fact that soccer involves a series of explosive movements and
hard contacts in variety of body positions. The potential for injury is
always present. An increase in flexibility will minimize the severity of
injuries. Therefore flexibility of the soccer player is also important as well



as anaerobic and aerobic power (Oberg et al., 1984).

The use of skinfolds and body composition techniques on soccer
players have been largely directed toward estimating the amount of fat in
the body . The importance of fat as a tissue in athletes lies in its paucity
rather than its abundance. In most sports, minimum levels of fat are
sufficient for optimal performance. Whereas increased levels may hinder
athletes from reaching their potential. This is especially noticable in sports
where the body has to be projected as injuring movements, or propelled
against gravity over long distances as in distance running. In such sports
excess fat weight has a negative influence ¢on performance (Carter and
Yuhasz, 1984).

According to the points explained above, it may be useful to
document measurement and evaluation of physical and physiological
components of professional soccer players of different league such as
MKE Ankaragiicii which is the first league team, Petrolofisi which is the
second leaque team, Sekerspor which is the third leauge team in Tiirkiye
professional soccer league in 1992-93. Since these data can be used to
modify training programs and assist individual game strategy.

Statement of the Problem

The problem of this study was to compare the physical and
physiological charecteristics (flexibility, speed, strength, percent body fat,
aerobic and anaerobic power, height and weight) of professional soccer
players of MKE Ankaragiicii , Petrolofisi , and Sekerspor teams during
second half of 1992-93 season.



Sub Problems

1.To determine the sefected fitness variables (flexibilty, speed,
strenght, percent body fat, aerobic and anaerobic power, height and
weight) of MKE Ankaragiicli, Petrolofisi and Sekerspor professional
teams' players.

Delimitations

1. The subjects for this study consisted of 48 professional soccer
players who played for the MKE Ankaragiicii, Petrolofisi, and Sekerspor
team during the 1992-93 second half season.

2. Subjects were highly trained and active however, their training
status could be different.

Limitations

1. The acquisition of subjects from a group of volunteers and not by
arandom sampling prevents generalization beyond the study sample.

2. There was no attempt to control diet, sleeping , and any extra

activities of subjects prior to testing .
3. Subjects were chosen from professional soccer players.
4. Neither the weather nor the motivational state of each athlete

during testing could be controlled. Different degrees of effort by the
subjects might have been exerted. This may affect the results.



Assumptions
1. Subjects followed the instructions given about the tests.

2. Subjects were highly motivated and exerted a maximum effort on
all tests.

3.Subjects participated in their regular training programs .

Null Hypothesis

1. There were no significant differences in strength among the soccer
players of MKE Ankaragiicii, Petrolofisi and $Sekerspor professional soccer
teams.

2. There were no significant differences in speed among the soccer
players of MKE Ankaragiicii, Petrolofisi, and Sekerspor professional
soccer teams.

3. There were no significant differences in flexibility among the
soccer players of MKE Ankaragiicli, Petrolofisi, and Sekerspor
professional teams.

4. There were no significant differences in percent body fat among
the soccer players of MKE Ankaragiicli, Petrolofisi, and Sekerspor

professional teams.

5. There were no significant differences in aerobic power among the



soccer players of MKE Ankaraglicli, Petrolofisi, and Sekerspor
professional teams.

6. There were no significant differences in anaerobic power among
the soccer players of MKE Ankaragiicli, Petrolofisi, and S$Sekerspor

professional teams.

7. There were no significant differences in height and weight among
the players of MKE Ankaragiicii, Petrolofisi, and Sekerspor professional

teams.
Significance of the study

The main purposes of this research were; to find the physical and
physiological charecteristics of professional soccer players of MKE
Ankaragiicti, Petrolofisi, and Sekerspor professional teams; to compare
the various physical fitness variables among these teams; to establish new

data for the next training session to be more succesfull.

The success in soccer is dependent upon variety of factors. These
include the physical characteristics and fitness of the players, their level
of skill, their degree of motivation and the tactics employed by them
against oppositon. Many of these factors are not easily measured
objectively. However, some factors can be tested by using standardized
testing methods and can provide useful information for coaches.

Comparatively little scientific information is available concerning the
physiological and physical characteristics of the professional soccer
players. There is evidence that physical and physiological charecteristics
of soccer players can be used by coaches to modify training programs and
to help player for his game strategy. The modern game of soccer relies on

the ability of all players to attack and defend whenever necessary.



Therefore, it is important that all players must achieve a high level of
performance in the basic skill of kicking, passing, trapping, dribling,
tackling, and heading (Armbruster, 1975).

Because of the above facts, it is necessary to analyze the physical
charecteristics and determine the specific requirements for optimal

performance.



CHAPTERII
LITERATURE REVIEW

The sport of soccer demands a very high work output from its
players. Players must go through a vigorous training regime to increase
their cardiovascular fitness and muscular strength during pre-season and
maintain a high level of total fitness throghout the season to be succesful

and to avoid injuries.

Several researchers have attempted to determine the total distance
covered during 90-minute competition. Wade (1962) reported a range of
1,600- 5,486 m. of 229-1829 m. at walking, and of 1,371 - 3,658 m. at jogging
pace. Vinnal (1973) determined the total distance covered by Russion
players to be up to 17 km during a match. Zelenka et al., (1967) concluded
that Czechoslavakino players covered 11.5 km total distance; players run
more than 6 km mostly in 5-10 m. runs. Since most researchers did not
eleborate on how they reached such conclusions, figures for total distance
covered should be treated cautiously.

Thomas and Reilly (1973) studied work rate during soccer
competetion. The movements of players were divided into walking,
backing , and running; running was subdivided into three intensity levels
of jogging, cruising , and sprinting. They determined the overal distance
covered by outfield players during competetion ranged from 7, 069 to 10,
921 m., with a mean of 8,680 m. of that distance, 36% was covered by
jogging, 24.8% by walking , 20.5% by cruising, 11.2% by sprinting , and
6.7% by backing. only .26% to 4% of the total distance was covered in
possession of the ball by outfield players.



Aerobic Power of Soccer Players

One of the most important components of physical fitness for soccer
players, is aerobic power. Aerobic power is the largest amount of oxygen
that one utilizes under the most sirenuous exercise. Because maximum
oxygen uptake generally summarizes what is going on in the oxygen
transport system during maximum or exhaustive exercises and can be
measured rather easily, it has been used as the measurement of most
representative of cardiorespiratory fitness. The investigators concluded
that the distance covered during the 12 minute run-walk was highly
reliable and valid indicator of cardiorespiratory fitness. And maximum
oxygen uptake correlated .90 with the 12 minute run-walk (Verducci,
1980). Aerobic capacity can be expressed in milimeters of oxygen per kg of
body weight per minute (ml/kg/min.).

Cooper (1968) tested 115 United States Air Force male officers and
airmen on a 12-minute run and on a maximum oxygen uptake test. The
correlation of the run with the oxygen uptake test data was .897. Cooper
indicated that the significance of this relationship makes it possible to
estimate with accuracy the maximum oxygen uptake (max Vop) from the
12-minute performance test.

Raven et al,, (1976) studied a North American Soccer league team
with a playing staff of 13 English and 5 United States Nationals with a
mean age of 25.6 years; the oldest was 32 and the youngest was 19 years of
age. They reported a mean of 584 ml. kg. min. max Vop for the 18
players.

Whiters et al., (1977) reported a mean max Vo7 of 62.0 ml.kg.min. for
5 Australian National level soccer players. The same researchers reported
mean max Vop of 72.0 ml.kg. min. for the hockey players, and the 58.5
ml.kg.min. for the basketballers.

10



Astrand and Rodahl (1977) reported the mean max vo, of 58.6
ml/kg/min. for a group of 50 top Swedish soccer players. The highest
value reported was 69 ml/kg/min. These authors noted that since soccer
enables players to pause between bursts of physical effort, the same level
of aerobic power is not required in the players as in long distance runners,
cross-country skiers, or athletes in events requiring continious
long-lasting effort of near maximal intensity.

Ziyagil (1988) reported the cooper test results of nineteen Konyaspor
professional soccer players who had mean max VO, of 51.0 ml. kg. min.

Glindiiz (1989) reported mean max VO, of 48.77 ml.kg.min. for
sixteen Turkish National B-Youth Soccer players.

The intensity of exercise is clearly indicated by the amount of oxygen
consumed or energy expanded. Maximum oxygen consumption is the
best indicator of any individuals ability to withstand different level of
work intensities. A player with a high level of oxygen consumption is
more likely to perform better for a long time at a high intensity level
whereas a player with a low level of oxygen consumption is more likely
to fall apart during a match with a high intensity. Therefore, maximum
oxygen consumption of each player provided the coach with variable

information about his training regimen.
Anaerobic Power of Soccer Players

During intense activity of short duration, especially in the initation of
attacks and short sprints, the energy is derived from the already present
stores of intramuscular ATP and PC energy system. For instance exercise
of longer duration, in the implementation of soccer actions, energy is
mainly generated from the anaerobic reactions of glycogen.

11



The amount of energy obtained by the aerobic process during
exercise is determined by measuring the oxygen uptake during exercise.
However the amount of energy obtained by anaerobic processes is
approximated by measuring the amount that the metabolism is increased
above resting values by following exercise (oxygen debt) and by
measuring the difference between blood lactate and the highest value

observed during or after exercise.

Sherry et al., (1983) reported that anaerobic power has not been so
clearly defined or tested. Perhaps the most widely used test of anaerobic
power was developed by Margaria and modified by Kalaman. The
Margaria-Kalaman anaerobic power test is an effective predictor of
explosive sports perforinance. Because of the extensive involvement of
body weight in the calculation of anaerobic Power, it has been labelled a
mass-power test rather than a speed power test, although the need for
sprint speed up the stairs is obvious.

There are other tests purported to asses anaerobic power include the
vertical jump, standing broad jump and short spring runs, of which the 50
m dash appears to be most popular. Of these, only Vertical jump is easily
converted to units of power using the Lewis nomogram.

Fox (1976) reported the vertical jump power of Margaria-Kalaman
power tests can be used interchangeably where the major concern is
power developed through quick movement, short sprints or jumps can be
employed. It should be noted that the effect of body weight on the vertical
jump and Margaria-Kalaman power test can be minimized by expressing
the power compenent to body weight.

The vertical jump test of anaerobic power can be used to determine

anaerobic power of the legs. Leg power is an important factor in soccer to

jump, head to ball , or perform fast starts. For this reason, the researchers
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choose vertical jump test to measure the anaerobic power.

Fox and Mathews (19%6) reported that energy for goalkeepers,
wings, and strikers is derived from ATP-PC-LA system is 80% and LA-02
system is 20% ,while the energy for half backs is derived from
ATP-PC-LA system is 60%, LA-O, system is 20% and O, system is 20% .
Therefore anaerobic training seems to be more important than aerobic.

Cochrane and Pyke (1976) reported the vertical jump test results for
Australian Soccer players; 48.3 cm for three defenders, 50 cm for four
midfielders, 50.3 cm for four attackers, and 52 cm for one goalkeeper. The
mean value of 49.9 cm was reported for the whole squad tested.

Raven et al, (1976) reported the vertical jump test results of 16
professional soccer players of a North American Soccer League that the

mean value was 52.8 cm with a range of 54-40.6 cm.

Sherry et al., (1983) reported the vertical jump test results of 12
professional Engilsh soccer players that the mean value was 43.8 cm.
Same researcher also reported following mean vertical jump test results
according to different sports; 55.9 cm for 14 football players ; 56.0 cm for
10 basketballers; 44.6 cm for 6 wrestlers.

Ziyagil (1988) reported the vertical jump results of nineteen
Konyaspor professional soccer players who had mean value of 56.71 cm.

Glindiiz (1989) tested sixteen Turkish National B-Youth soccer

players by using vertical jump test and a mean score of 53.87 cm was
found.
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Flexibility of Soccer Players

Flexibility may be defined as the functional capacity of the joint to
move through a full range of movement. It involves the joints of the body
and the degree to which these joints are capable of moving through their
normal range of motion. The tendons and ligaments that surrounds the
joints determine how well this objective can be accomplished. Limited
flexibility is usually result of restricted elasticity of the muscles and
tendons (Bucher, 1983).

During a soccer match, there are many explosive movements and
hard contacts in a variety of body positions and the potential for injuries
are related to the lack of flexibility in the back of the leg (hamstring), hips
and lower back. For this reason, the sit and reach test was preferred to
measure back and leg flexibility of the subjects. Flexibility can be effected
by many factors such as; activity, sex, age, temperature, and ischemia
which refers to the localized tissue anemia due to obstruction of inflow or
arterial blood (Kanungsukkasen 1983).

Oberg et al., (1984) measured the flexibility of 180 Swedish soccer
players by using goniometer and flexometer. They found that soccer
players were in general, more flexible than nonsoccer players and
goalkeepers were found to be more flexible than the other players. This
should be explained in two ways; either by selection of more flexible
players for goalkeepers or by the effect of special training for goalkeepers
with more emphasized on flexibility exercise. In a report by Toda (1970),
the mean sit and reach test score was 27.6 cm for 379 Indonesion male

soccer players.

Ziyagil (1988) measured the flexibility of nineteen Konyaspor

professional soccer team's players. Their mean value was 28.24 cm.
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In a report by Giindiiz (1989), the mean sit and reach test score was
28.71 cm for sixteen Turkish National B-Youth soccer team players.

Strength of Soccer Players

Strength can be defined as the ability to develop force against a
resistance in a single contraction of restricted duration (Atha, 1981). Power
is the result of applied strength, and it is also defined as the ability to
move a resistance at speed. There is no doubt that most of soccer
techniques and movements require a high level of strength. Strength
training makes a soccer player more powerful in the aspect of
performance which require power. The resistance with which the player
concerned are; (1) his own body weight (2) the ball (3) the varying
resistances produced by different grounds and climatic conditions.
Examples of circumtances in which a player exerts power against the
above resistances as follows; (1) when jumping to head the ball or the
save in the case of a goalkeeper, (2) when running quickly, particularly
from a standing or near stationary start, (3) when changing direction or
turning , (4) when kicking the ball powerfully, (5) when playing on heavy
grounds or against strong winds. The need of a soccer player to posses an
extremely high level of strength is quite appereant (Wade, 1979).

Like in other sports, strength plays an important role in soccer.
Among other measurements of strength, grip strength serves as an
indicate of gross body strength. Value 50.4 kg of grip strength of 31
English professional soccer players was reported by Thomas (1972). This
is similar to results for scuba divers, tennis players, fencers, gymnasts and
swimmers. Raven et al., (1976) used one repetition maximum bench press
as a field test of fitness of professional soccer players and found a mean
value of 73 kg .
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Using cable tensiometry, isometric strength of leg muscle of English
professional soccer players was tested (Relly, 1975). No significant limb

differences were found.

Thomas (1977) reported the grip strength of thirtyone English
professional soccer player that the mean value 50.4 kg. This is similar to
results for scuba divers, tennis players, fencers, gymnasts, and swimmers.

Ziyagil (1988) reported the right grip strength of nineteen Konyaspor
professional soccer team's players. The mean value was 64.17 kg, and left

grip strength was 61.71 kg.

Current research finding indicates that soccer players are not above
average in static muscular strength. The reason for that might be
inadequate attention is being paid to resistance training in training
methods (Raven, 1976).

Percent Body Fat of Soccer Players

There is considerable evidence that excess fat limits performance.
The resistance to rapid contraction within the muscle is provided by
deposits of fat. Fat accumulates between bundles of muscle fibers and
hinders their action (Unites and Dintiman, 1979).

Cochrane and Pyke (1976) reported a mean percent body fat of 10.8%
for 12 members of an Australian soccer squad while a mean percent body
fat of 9.59% for 18 professional players is obtained by Raven et al., (1976).

According to Pollack and Coworkers (1976), the soccer player had a
greater percent of body fat (10.65 %) than elite distance runners (9.59 %).
As a result, researchers agree that the percent body fat of soccer players is
approximately 10%.
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Weight and Height of Soccer Players

Although height and weight as a physical size do not create a
problem for a good soccer player, studies of the contributes of height and
weight of athletes provide a yardstick against which objective clinical
assesments of individual subjects may be made.

Cochrane and Pyke (1976) reported that the following mean values
for twelve members of an Australian soccer squad; 23.8 yeras of age, 75.8
kg of weight, 178.6 cm of height.

The following results were obtained by Raven et al., (1976) on 18
professional soccer players; of a North American soccer league age 26
years, height 176 cm and weight 75.5 kg.

Physical size, height and weight of professional players are not
significiantly different from the normal population. In general, defenders
tend to be taller and heavier than midfield players, attackers are found to
be a heterogeneous group. Goalkeepers are tallest and heaviest among all
players (Pollack, 1976)

Yamaner (1987) reported the following mean values for fifteen
Genglerbirligi Junior Team's players: 20 years of age, 66.42 kg of weight,
170.6 cm of height.

Ziyagil (1988) reported the following mean values for nineteen
Konyaspor professional team'’s players: 26.4 years of age, 72.03 kg of
weight, 174.3 cm of height.

Gilindiiz (1989) reported the following mean values for sixteen

Turkish National B-Youth soccer players: 67.90 kg of weight, 172.21 cm of
height.
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CHAPTER III

METHODS AND PROCEDURES

The purpose of this study was to compare the aerobic power,
anaerobic power, flexibility, strength, speed , height and weight of soccer
players of MKE Ankaragiicii, Petrolofisi, and Sekerspor professional

soccer teams during 1992-93 spring season.

The procedures followed during this course of research were
organized under the following headings; (1) sampling (2) methods (3)
testing procedures (4) statistical analysis.

Sampling

16 subjects from each team of a total 48 trained healthy male
professional soccer players aged 18-30 years were asked to volunteer to
participate in this study.

Methods
The measurement of subjects were taken at METU and each team's
training area. The researcher explained the purpose and significance of

the study to the subjects.

The sequence of events were followed; 1) the collection of personal
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data, 2) height and weight measurement, 3) skinfold measurement, 4)
flexibility measurement, 5) yertical jump measurement, 6) 50m dash

measurement, 7) 12 minutes run measurement.

Testing Procedures

Measurement of Height and Weight

All subjects were weighted in kg on a lever scale weighting machine
without footwear, and wearing only shorts. Height was measured in
meters on a measuring scale fitted with a sliding headpice that was
brought down to touch the top of the had. The weight and height scale
were readjusted and checked for accuracy before each measurement. The
subject were asked to stand as erect as possible with their heads poise to

look straight ahead during height measurement.

Measurement of Skinfold

The anatomical landmarks for selected skinfold sites were marked.
Then the skinfold was picked up between thumb and forefinger, and
pulled away from the underlying tissues. The caliper jaws were applied at
exactly the level marked. The measurement was read within the first two
or three seconds after the full pressure of the jaws is applied. The
measurement was made according to the method suggested by Behnke
and Wilmore (1974).

The right side of the body was used when the skinfold
measurements were taken. The subjects stood erect.

The anatomical landmarks for selected skinfold sites were;

1. Chest Skinfold: fold, over the lateral border of the pectoralis major,
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medially to the axilla, diagonally between the sholder and the opposite
hip. .
2. Subscapula Skinfold: fold parellel to the axillary border at the
inferior angle of the scapula.

3. Thigh Skinfold: Vertical fold on te anterior portion of the thigh
midway between the hip and knee joints.

4. Triceps Skinfold: Fold parellel to the length of the arm midway
between the acromial and olecranon processes on the posterior portion of

the arm.

5. Biceps Skinfold: Vertical fold on the anterior midline of the upper

arm, halfway between the acromion and olecranon process.

6. Suprailliac Skinfold: Vertical fold on the midaxillary line midway
between 12 th rib and the illiac crest.

Prediction of Percent Body Fat: Percent body fat was determined by
the equation of Green (1970). Total percent body fat (%) =(sum of six
skinfolds x 0.097) + 3.64

six skinfolds=Biceps, Triceps, Chest,Thigh, Subscapula, and
Suprailiac.

Measurement of Flexibility
The subject sat with knees extended and feet about shoulder width

apart and againts the box. Subject bent the trunk forward and downward
and moved the hands, palmsdown, as far forward as possible. Subject
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reached with both hands and hold this position. The scores were recorded
in millimeters, and were determined by the location of the fingertips. The
test was done twice with the better result counting as the score.

Measurement of Anaerobic Power

The vertical jump test was used to determine explosive leg power.
Subject stood straight close to the board, with one foot in front of the
other. The index fingers of both hands were chalked with magnesium. The
subject reached as high as possible with heels keep on the floor and made
mark on the board with his chalked fingers. Then he executed three
jumps from a crouched ;;'()Siton, making a mark each time on the board.
The distance from the top of the highest jump mark was recorded as score.
Measurement was taken to the nearest one centimeter in order to
determine subject's leg power, the Lewis nomogram was used (Fox et al.,
1988).

Measurement of Aerobic Power

Maximum aerobic power was measured by using Cooper's 12
minutes run test. The 12 minutes run test was performed at the 400
meters running tract of METU football Stadium or subject's training field.
The intention of the 12 minutes test was the run of the longest possible
distance in exactly 12 minutes.

The subjects were notified of the time as they pass the start line
during running. Subjects immediately stopped after exactly 12 minutes
by the test administrators whistle. Maximum oxygen uptake was
computed by the following equation of Balke (1961). Max vo2 = 33.3+
(x-150) X 0.178 ml.kg.min., where x=the distance covered in one minute.
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Measurement of Grip Strength

The Naragansett hand ciynanometer was used to measure the force
of the hand's muscular contraction. It was placed in the palm of the hand
with the dial facing the palm. The subjects were asked to squeeze as
tightly as possible with the hand and arm away from the body. The hand
or the upper arm did not push against any other object or against any part
of the body. Three trials were taken with each hand, and the highest was

recorded on the appropriate form.
Measurement of Speed

Speed was measured by 50 meters sprint. The subject ran 50 meters
as fast as possible. This test was performed at the 50 meters running track.
The runnig was started while the subjects were standing at the start line.
When the test began, the researcher operated the stopwatch and at the end

of the 50 meters, he stopped it, each time was recorded in seconds.

Statistical Analysis of Data

In this research, an analysis of variance (ANOVA) was used to test
for significance of differences among MKE Ankaragiicii, Petrolofisi, and
Sekerspor professional soccer tams. Differences in physical fitness
variables were tested for statistical significance at .05 confidence level. The
statistical treatment was accomplished by statistical package for social
sciences (SPSS ) system in the department of Statistics at METU.



CHAPTER IV

RESULTS

The purpose of this study was to find and compare the anaerobic
power, aerobic power, percent body fat, flexibility, grip strength, speed,
height, and weight of MKE Ankaragiicli, which is the first league team,
Petrolofisi which is the second league team, and Sekerspor which is the
third league team in Tiirkiye professional soccer league during 1992-93
spring season.

16 professional soccer players from each team of a total 48 trained
healthy professional male soccer players aged 18-30 years old, served as
subjects. A total of 7 physical fitness variables were recorded for the
purpose of this study. 7 physical fitness test results were compared
among MKE Ankaragiicii, Petrolofisi, and Sekerspor professional soccer
teams.

Results were tested by using of one way ANOVA, for significance of
differences among MKE Ankaragiicli, Petrolofisi and, Sekerspor
professional soccer teams. Differences in physical fitness variables were
tested for statistical significance at .05 confidence level.

Means, medians, trimmed means, standard deviations, standard
errors of a mean, maximum and minimum values, lower and higher
quartile of heights, weights, percent body fats, aerobic powers, anaerobic
powers, flexibilities, speeds and grip strengths of the professional soccer
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Tgble-I: PHysical Fitness Variables of (1993) MKE ANKARAGUCU Professional Soccer Players

Percant Body Fat (%)

Height (cm)

Weight (kg)

Vertical Jump (cm)

vo2 (Ml.kg.min)

Lewis Nomogram (kg.m.sec)

50m Dash (sec)

Flexibility (cm)

16

16

16

16

16

16

Srip Strength (kg) Right Hand 16

players of MKE Ankaragiicii is presented in Table I, of Petrolofisi is

presented in Table II, and of Sekerspor is presented in Table IIL.
MEAN -;EDIAN TRMEAN STDEV  SEMEAN MIN MAX Q1 Q3
77.57 7.64 7.54 0.78 0.75 6.60 9.07 6.88 8.08
178.78 177.50 178.57 3.84 0.96 174.00 186.00 175.25 182.00
74.81 74.00 75.14 6.64 1.66 G0.0Q 85.00 70.00 91.50
64.81 66.00 65.00 4.64 1.18 55.00 72.00 60.50 68.00
$1.57 51.91 51.64 3.17 0.79 45.16 57.00 48.92 53.54
133,00 131.50 133,36 13.32 3.33 104.00 157.00 126.50 144.50

6.79 6.82 6.80 0.23 0.59 6.37 7.20 6.59 7.01

28.78 28.25 29.25 6.23 1.56 15.00 36.00 24.50 34.00
51.00 50.00 50.86 7.45 1.86 36.00 68.00 45.00 58.50
47.06 45.50 46.79 7.59 1.%0 34.00 64.00 41.25 51.78

Left Band 16

. e e o 2 o e

Table I shows MKE Ankaragiicii professional soccer team's mean
percent body fat was 7.577 %, standard deviation was 0.755, standard
error of a mean was 0.755, minimum and maximum values were 6.608 %

and, 9.072 % respectively.
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Table-II: Physical Fitness Variables of {1993} PETROLOFiSi Professional Soccer Players

VARIABLES N MEAN MEDIAN TRMEAN STDEV  SEMEAN MIN MAX [¢38 Q3

;;;;;;;-;;;;-;;;-;;;----—-----;; ----- ;:;;-- 7.16 7.13 0.41 0.10 6.14 7.65 6.89 7.47
Beight (cm) 16 177.69 177.50 177.57 3.42 0.85 172.00 185.00 175.25 179.50
Welight (kg) 16 69.56 68.50 69.57 4.13 1.03 63.00 76.00 67.00 73.50
Vertical Jump (cm) 16 54.06 54.50 53.64 5.73 1.43 46.00 68.00 49.2% 56.75
V02 (Ml.kg.min) 16 51.13 51.47 51.23 2.00 0.50 46.65 54.21 50.35 52.69
Lewis Nomogram (kg.m.sec) 16 113.25 114.00 112.71 11.17 2.79 96.00 138.00 103.30 120.00
50m Dash (sec) 16 6.94 6.86 6.91 0.42 0.10 6.37 7.96 6.66 7.09
Flexibility (cm) 16 28.00 27.50 27.93 4.58 L4 21.00 36.00 24.00 31.50

Grip Strength (kg) Right Hand 16 51.62 50.50 51.71 5.00 1.25 42.00 60.00 48.50 55.00

Left Hand 16 46.62 46.00 46.14 5.58 1.40 40.00 60.00 41.25 50.75

Table II shows the mean, standard deviation, standard error,
minimum and maximum values of percent body fat variables for
Petrolofisi professional soccer team's were 7.10 %, 0.41, 0.10, 6.14 %, and
7.65 % respectively.
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Table-1II: Physical Fitness Variables of (1993) SEKERSPOR Professional Soccer Players

VARIABLES N
sercant zody Fat (%) 6 nm
Yeight (cm) 16
Weight (kg) 16
Vartical Jump (cm) 16
Vo2 (Ml.kg.min) 16
Lewls Nomogram (kg.m.sec) 16
50m Dash (sec) 16
Flexihility (cm) 16

Grip Strength (kg) Right Hand 16

Left Hand 16

178.75

72.69

57.00

51.25

121.31

MEDIAN TRMEAN STDEV  SEMEAN MIR MAx [+3 Q3
7.34 7.24 0.53 0.13 6.16 8.21 6.91 7.58

178.00 178.86 §5.94 1.48 168.00 188.00 174.00 184.00
73.50 72.79 6.54 1.63 60.00 84.00 68.25 78.75
56.00 56.57 7.48 1.87 48.00 72.00 50.50 62.75
50.35 51.16 2.11 0.52 48.87 54.80 49.61 53.32

123.00 121.79 15.20 3.80 92.00 144.00 108.50 130.50
6.70 6.72 0.19 0.04 6.40 7.10 6.60 6.87
31.50 30.92 3.83 0.95 26.00 38.00 28.00 43.00
57.50 57.64 5.48 1.37 $0.00 68.00 54.25 60.75
51.50 82.71 4.73 1.18 44.00 61.00 48.50 57.28

Table III shows Sekerspor professional soccer team'’s mean body fat
was 7.23 %, standard deviation was 0.53, standard error was 0.13,

minimum and maximum values were 6.16 % and, 8.21 % respectively.

Means, standart deviations, standard errors of mean, minimum and
maximum values of percent body fat of MKE Ankaragiicii, Petrolofisi, and
Sekerspor professional soccer teams are presented in T able IV.
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TABLE IV

-

MEANS, STANDARD DEVIATIONS, STANDARD ERRORS, MINIMUM AND
MAXIMUM VALUES OF PERCENT BODY FAT OF MKE ANKARAcgUcU,
PETROLOFiSI AND, SEKERSPOR PROFESSIONAL SOCCER TEAMS.

— - o T~ ——— — . — . ——— - Yo" - —— o —— . —— . — A M = D T - D D P Gu ) S G W W S et S — G = e = e

TEAMS N MEAN STDEV SEMEAN MIN MAX
MKE ANKARAGUCU 16  7.57  0.75  0.75  6.60  6.07
PETROLOFISt 16  7.10  0.41  0.10  6.14  7.65
SERERSPOR 16  7.23  0.53  0.13  6.16  8.21

——— - - - Ao = = T — S v — — — T - G S P G . ) IR G G S S D S Wl S GES MEL NP GEP G W U G D S e S S

Comparisons among three professional soccer teams' mean percent
body fat are shown in table IV.

In this study, the mean percent body fat of MKE Ankaragiicii
professional soccer team (7.57 %) was higher than Sekerspor professional
soccer team (7.23 %) and Petrolofisi professional soccer teams (7.10 %).
However, no significant differences were obtained in percent body fat
values among MKE Ankaragiicli, Petrolofisi and $ekerspor professional
soccer teams.

Means, standard deviations, standard errors of a mean, minimum
and maximum values of "height" of MKE Ankaragiicli, Petrolofisi, and -
Sekerspor professional soccer teams' are given in Table V.

MKE Ankaragiicii professional soccer teams' mean height was 178.75
cm, standard deviation was 3.84, standard error was 0.96, minimum and
maximum values were, 174 cm and 186 cm respectively.

The mean, standard deviation, standard error of a mean, minimum,

and maximum values of height values for Petrolofisi professional soccer
team's were 177.69 cm, 3.42, 0.85, 172 cm and 185 cm respectively.

27



Sekerspor professional soccer teams' mean height was 178.75 cm,
standard deviation was 5.94, standard error was 1.48, minimum and
maximum height values were 168 cm and 188 cm respectively.

TABLE V

MEANS, STANDARD DEVIATIONS, STANDARD ERRORS, MINIMUM AND
MAXIMUM VALUES OF HEIGHT OF MKE ANKARAGUCU, PETROLOFisi
AND, SEKERSPOR PROFESSIONAL SOCCER TEAMS.

————————————————————————————————————————————————————————
————————————————————————————————————————————————————————
————————————————————————————————————————————————————————
————————————————————————————————————————————————————————
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F=0.29 P=0.74 => P>.05

The results showed that, MKE Ankaragiticli, and Sekerspor soccer
teams' mean height were same and little higher than Petrolofisi soccer
team.

An Analysis of one way Anova test revealed that there were no
significant differences in mean height values among three teams.

MKE Ankaraglicii professional soccer team's mean weight was 74.81
kg, standard deviation was 6.64, standard error was 1.66, minimum and
maximum mean weight values were 60 kg and 85 kg.

Petrolofisi professional soccer team's mean weight was 69.59
kg,sstandard deviation was 4.13, standard error 1.03, minimum weight

value was 63 kg and maximum was 76 kg.

The mean, standard deviation, standard error, minimum and
maximum values of weight variables for Sekerspor professional soccer
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team were 72.69 kg, 6.54, 1.63, 60 kg and 80 kg respectively.

Means, standard devfations, standard errors, minimum and
maximum mean weight values of MKE Ankaragiicii, Petrolofisi and
Sekerspor professional soccer teams are given in Table VI.

TABLE VI

MEANS, STANDARD DEVIATIONS, STANDARD ERRORS, MINIMUM AND
MAXIMUM VALUES OF WEIGHT OF MKE ANKARAGUCU, PETROLOFISI
AND, SEKERSPOR PROFESSIONAL SOCCER TEAMS.

—— . — - ———— T —— — W T ST Gv G S A - e - e W W D W e W - S S — ew - -

TEAMS N MEAN STDEV SEMEAN MIN MAX
MKE ANKARAGUCU 16 74.81 6.63  1.66 60 85
PETROLOFist 16 69.56 4.13  1.03 63 76

SEKERSPOR 16 72.68 6.53  1.63 60 84

— - — G e . e et S e A S S e et G D D S it G o S S Gt S G Gt Y St G o A W T G S G —

(*) F=3.22 P 0.04 => P<.05

Table VI showed that MKE Ankaraglicii professional soccer team
had the highest mean weight with 74.81 kg, Sekerspor soccer team had the
mean weight with 72.68 kg. And Petrolofisi had the lowest mean weight
with 69.56 kg.

As a result, there was a significant difference in mean weights
between MKE Ankaragiicii and Petrolofisi soccer teams (P<.05).

Means, standard deviations, standard errors, minimum and
maximum mean values of vertical jump of MKE Ankaragiicli, Petrolofisi,
and $ekerspor professional soccer teams are presented in Table VIL

MKE Ankaraglicli professional soccer team' mean vertical jump was
]

64.81 cm, standard deviation was 4.74, standard error was 1.18, minimum
and maximum values were 55 cm and 72 cm.
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Petrolofisi soccer team mean vertical jump was 54.06 cm, standard
deviation was 5.73, standard error was 1.43, minimum and maximum
mean values were 46 cm and 68 cm respectively.

Sekerspor professional soccer team mean vertical jump was 57 cm,
standard deviation was 7.48, standard error was 1.87, minimum value was
48 cm and maximum value was 72 cm.

MKE Ankaraglicli professional soccer team had the highest vertical
jump value of 64.81 cm, Sekerspor soccer team had 57 cm and, Petrolofisi
soccer team had the lowest value of 54.06 cm.

TABLE VII

MEANS, STANDARD DEVIATIONS, STANDARD ERRORS, MINIMUM AND
MAXIMUM VALUES OF VERTICAL JUMP OF MKE ANKARAGUCU,
PETROLOFiSi AND, SEKERSPOR PROFESSIONAL SOCCER TEAMS.

- = — T ——— " — — ——— ——— W WS T G S o — V" T . T W D St W S s M T P T T W SR S e Wt S S e ——

TEAMS N MEAN STDEV SEMEAN MIN MAX
MKE ANKARAGUCU 16 64.81 4.73  1.18 55 72
PETROLOFiSi 16 54.06 5.73  1.43 46 68
SEKERSPOR 16 57.00 7.48  1.87 48 72

(*) F=13.31 P 0.00 => P<.05

As a result, the mean vertical jump scores of MKE Ankaragtlicli was
significantly higher than those of Petrolofisi and Sekerspor professional
soccer teams. But, there was no significant difference between the of
means of vertical jump scores of Sekerspor and Petrolofisi soccer teams.

The vertical jump scores also were evaluated by using Lewis
Nomogram in order to determine anaerobic power of the subjects.
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The means, standard deviations, standard errors, minimum and
maximum mean anaerobic power of MKE Ankaragiicti, Petrolofisi, and,
Sekerspor professional soccer teams are presented in Table VIIIL.

MKE Ankaragiicii soccer team's mean anaerobic power values was
133 kg.m.sec., standard deviation was 13.32, standard error was 3.33,
minimum and maximum values were 104 and 157 kg.m.sec.

Petrolofisi soccer team's mean anaerobic power was 113.25 kg.m.sec.,
standard deviation was 11.17, standard error 2.79 minimum and
maximum values were 96 and 138 kg.m.sec. respectively.

Sekerspor soccer team's mean anaerobic power was 121.31 kg.m.sec.,
standard deviation was 15.20, standard error was 3.80, minimum and
maximum values were 92 and 144 kg.m.sec.

TABLE VIII

MEANS, STANDARD DEVIATIONS; STANDARD ERRORS, MINIMUM AND
MAXIMUM VALUES OF ANAEROBIC POWER OF MKE ANKARAGUCU,
PETROLOFiSi AND, SEKERSPOR PROFESSIONAL SOCCER TEAMS.

—— . — . - S o o ———— - o G - G G G S G S S D D G = e I S - Sl G G = — S

—————— - —— o ———— > YD S —— - G . = G I S Y S G W A W G - N G W W Wy W G G -

PETROLOFisi 16 113.25 11.17 2.79 96 138
SEKERSPOR 16 121.31 15.20 3.80 92 144
(*) F =8.88 P = 0.00 => P<.05

Sekerspor professional soccer team had higher mean anaerobic
power than Petrolofisi soccer team and had lower mean anaerobic power
than MKE Ankaragiicli professional soccer team.
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One way Anova test indicated that there were significant differences
in anaerobic power between MKE Ankaragiicii-Sekerspor and MKE
Ankaragiicii-Petrolofisi professional soccer teams. But there was no
significant difference between the anaerobic power of $ekerspor and
Petrolofisi soccer teams.

The means, standard deviations, standard errors, minimum and
maximum mean values of max VO2 of MKE Ankaragticii, Petrolofisi and
Sekerspor professional soccer teams are presented in Table IX.

MKE Ankaragiicii soccer -players'’ mean VO2 max was 51.57
ml.kg.min., standard deviation was 3.17, standard error was 0.79,
minimum and maximum mean value were 45.16 and 57.00 ml.kg.min.,
respectively.

Petrolofisi soccer players' mean VO2 max was 51.13 mlkg.min,,
standard deviation was 2.00, standard error was 0.50, minimum and
maximum mean values were 46.65 and 54.21 ml.kg.min., respectively.

Sekerspor soccer players' mean VO2 max was 51.25 mlkg.min,,
standard deviation was 2.11, standard error was 0.52, minimum and
maximum mean values were; 48.87 and 54.80 ml.kg.min., respectively

TABLE IX

MEANS, STANDARD DEVIATIONS, STANDARD ERRORS, MINIMUM AND
MAXIMUM = VALUES OF V02 MAX POWER OF MKE ANKARAGUcU,
PETROLOFISI AND, SEKERSPOR PROFESSIONAL SOCCER TEAMS.

———— o —— - ————— ———— ——— ., . S G Y G . D AN R = W A S TS G0 G WS G W S S > . W WS W

TEAMS N MEAN STDEV SEMEAN MIN  MAX

MKE ANKARAGUCU 16  51.57 3.17  0.79  45.16 57.00
PETROLOFIS! 16 51.13 2.00  0.50  46.65 54.21
SEKERSPOR 16  51.25 2.11  0.52  48.87 54.80
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The results showed that there were no significant differences among
the VO2 max values of MKE Ankaragiicili, Petrolofisi and Sekerspor
professional soccer teams at .05 confidence level.

According to Cooper's (1968) fitness clasification, the results showed
that the three teams' VO2 max scores were very good. (between 46.50 and
52.40 ml.kg.min).

Means, standard deviations, standard errors, minimum and
maximum mean values of 50 m. dash of MKE Ankaragiicii, Petrolofisi and
Sekerspor professional soccer teams are given in Table X.

MKE Ankaraglicii professional soccer players’' mean 50 m dash was
6.79 sec, standard deviation was 0.23, standard error was 0.59, minimum
and maximum mean values were 6.37 sec., and 7.20 sec.,

Petrolofisi soccer team's mean was 6.94 sec., standard deviation was
0.42, standard error was 0.10, minimum value was 6.37 sec and maximum
value was 7.96 sec.

And the means, standard deviations, standard errors of mean,
minimum and maximum values of Sekerspor soccer team were 6.37 sec.,
0.19, 0.04, 6.40 sec. and, 7.10 sec.

" TABLE X
MEANS, STANDARD DEVIATIONS, STANDARD ERRORS, MINIMUM

AND MAXIMUM VALUES OF 50 m DASH OF MKE ANKARAGUcCU,
PETROLOFiSI AND, SEKERSPOR PROFESSIONAL SOCCER TEAMS.

———————————————————————————————————————————————————
———————————————————————————————————————————————————
———————————————————————————————————————————————————
———————————————————————————————————————————————————
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Analysis of one way Anova test revealed that there were no
significant differences in 50 m dash results among the MKE Ankaragiict,
Petrolofisi, and Sekerspor professional soccer teams.

The means, standard deviations, standard errors, minimum and
maximum values of mean flexibility of MKE Ankaragiicti, Petrolofisi and
Sekerspor professional soccer teams are given in Table XI.

MKE Ankaragiicii soccer team's mean flexibility was 28.78 cm,
standard deviation was 6.23, standard error was 1.56, minimum and
maximum values were 15 cm and 36 cm respectively.

Petrolofisi soccer team's mean flexibility value was 28 cm, standard
deviation was 4.58, standard error 1.14, minimum mean value was 21 cm
and maximum value was 31.06 cm.

Sekerspor soccer team's mean flexibility was 31.06 cm, standard
deviation was 3.83, standard error was 0.95, minimum mean walue was 26
cm and maximum mean value was 38 cm.

TABLE XI

MEANS, STANDARD DEVIATIONS, STANDARD ERRORS, MINIMUM AND
MAXIMUM VALUES OF FLEXIBILITY OF MKE ANKARAGUCU,
PETROLOFisSi AND, SEKERSPOR PROFESSIONAL SOCCER TEAMS.

T T —————— - — — A — " — > () — " W — - — — — — o ——— A — — - =

TEAMS N MEAN STDEV SEMEAN MIN MAX
MKE ANKARAGUCU 16 28.78 6.23 1.56 15 36
PETROLOFisi 16 28.00 4.57 1.14 21 36
SEKERSPOR 16 31.06 3.83 0.95 26 38
F=1.63 P = 0.20 => P>.05

Table XI shows that Sekerspor soccer team was slightly more flexible
than MKE Ankaragiicii, Petrolofisi and Sekerspor soccer teams.
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No significant differences were obtained in mean flexibility values
among MKE Ankaragiicii, Petrolofisi and Sekerspor soccer teams.

The means, standard deviations, standard errors, minimum and
maximum values of mean grip strength of MKE Ankaragiicii, Petrolofisi
and Sekerspor professional soccer teams are presented in Table XII.

MKE Ankaragticti soccer team's mean right grip strength was 51 +
7.45 kg, left grip strength was 47.06 £ 7.59 kg.

Petrolofisi soccer team's mean right grip strength was 51.62 + 5.00 kg,
left was 46.62 £ 5.58 kg.

Sekerspor soccer team's mean right grip strength was 57.8 £ 5.48 kg,
left grip strength was 52.69 + 4.73 kg.

TABLE XII

MEANS, STANDARD DEVIATIONS, STANDARD ERRORS, MINIMUM
AND MAXIMUM VALUES OF GRIP STRENGTH OF MKE ANKARAGUCU,
PETROLOFISI AND, SEKERSPOR PROFESSIONAL SOCCER TEAMS.

—-_——.-—_—_——...—-_-.._-—_—_-_.———..——_———--———————-.—.-—_—-—.———

TEAMS N  MEAN STDEV SEMEAN MIN MAX
Right Hand Grip 51.00 7.45 1.86 36 68
MKE ANKARAGUCU 16 _
Left Hand Grip 47.06 7.59 1.90 34 64
Right Hand Grip 51.62 5.00 1.25 42 60
PETROLOFISI 16
Left Hand Grip 46.62 5.58 1.40 40 60
Right Hand Grip 58.81 5.48 1.37 50 68
SEKERSPOR 16
Left Hand Grip 52.69 4.73 1.18. 44 61

(*) F=6.16 P = 0.00 (for Right Hand Grip) => P<.05
(*) F=4.93 P = 0.01 (for Right Hand Grip) => P<.05
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Test indicated that Sekerspor had higher right and left hand grip
strength values than MKE Ankaragiicli and Petrolofisi. There were
significant differences in right and left hand grip strength between MKE
Ankaragiicti-Sekerspor, and Petrolofisi-Sekerspor soccer teams. But there
were no significant differences in right and left grip strength between
MKE Ankaragiicii and Petrolofisi soccer teams.
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CHAPTER V

DISCUSSION

The purpose of this study was to find and compare the anaerobic
power, aerobic power, percent body fat, flexibility, grip strength, speed,
height, and weight of MKE Ankaragiicii, which is the first league team,
Petrolofisi which is the second league team, and $ekerspor which is the
third league team in Tiirkiye professional soccer league during 1992-93
spring season.

A total of 7 physical fitness variables were recorded for the purpose
of this study. 7 physical fitness test results were compared among MKE
Ankaragilicii, Petrolofisi, and Sekerspor professional soccer teams.

The results of one-way analysis of Variance (ANOVA) indicated that
significant differences were found in physiological characteristics (weight,
anaerobic power and grip strength) of MKE Ankaragiicti, Petrolofisi and
Sekerspor professional soccer teams. However, no significant differences
were found in percent body fat, height, VO2 max, 50 m dash, and
flexibility of MKE Ankaragiicii, Petrolofisi and Sekerspor professional
soccer teams.
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A review of literature indicated that athletes participating in
endurance-type sports had 8 to 10 percent body fat on the average. The
results of other studies conducted on soccer players are in agreement with
these results. (Puga , Ramos and Lomba et al., 1991)

Pollock and Coworkers (1976) reported that the soccer player had a
greater percent body fat than elite distance runners. Same researchers
agree that the percent body fat of soccer players is approximately 10 %.
However, MKE Ankaragiicii, Petrolofisi and $ekerspor teams have lower
percent body fat than Pollack and Coworkers (1976) results. The
endurance type of training program which these three teams followed
may have an effect on this result.

According to Cureton (1982), cardiorespiratory capacity is related to
the degree of body fatness, that is body fatness negatively affects
maximum oxygen uptake. And increase in body weight causes an increase
in fat depots in the body which affects the percent body fat. There were no
significant differences in percent body fat among MKE Ankaragiicti,
Petrolofisi and $ekerspor professional soccer teams. According to
Buskirk's classification of skinfold measurement for male athletes, the
percent body fats of MKE Ankaragiicti, Petrolofisi and Sekerspor soccer
teams were acceptable.

Yamaner (1987) found the mean percent body fat of Genglerbirligi
Junior soccer team with 6.75 %. And Ziyagil (1989) found the mean
percent body fat of Konyaspor professional soccer team with 7.03 %. Both
Genglerbirligi and Konyaspor soccer teams had a lower mean percent
body fat values than MKE Ankaraglicii, Petrolofisi, and Sekerspor
professional soccer team's mean percent body fat. Age might have on
effect on lower mean percent body fat values of Genglerbirligi and
Konyaspor soccer teams. Although, MKE Ankaragticli soccer team had
the highest mean percent body fat, but this difference was not
statistically significant (P <.05.) As a result MKE Ankaraglicli soccer
players' physique was larger than others. This small differences might be
caused by teams' exercise levels.
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Many researchers reported that exercise decreases body fat (Bray,
1983; Noble, 1986). However, proper diet also important factor together
with exercise (Blue Cross Association, 1973).

Kandeydi and Ergen (1982) compared percent body fat of Turkish
male physical education and medical students. Mean percent body fat of
physical education students (10.47 %) was less than that of the medical
students (13.40 %). These results were greater than MKE Ankaragiicii,
Petrolofisi and Sekerspor soccer team's mean percent body fat. The
application of routine training program by soccer teams might have an
effect on these results.

Body mass is often a decisive factor in the constitution of players and
contributes greatly to functional performance. Any increase in body mass
attributed solely to total body fat will be disadvantageous and reduce
performance. It is suggested that for functional purposes relative amounts
of total body fat and free fat mass are more important than body mass
itself. The logic of this is that the greater the free fat mass the greater the
potential for strength, speed, power, aerobic and anaerobic fitness, all are
necessary prerequisites for optimal physical fitness in soccer players. All
soccer players should identify the optimal status of body composition
bearing in mind their playing positions.

Roberts (1978) indicated that height and weight measurements are
still considered by many as one of the simplest and best means for
determining the general health and nutritional status during the growth
period of life. Yamaner (1987) found that the mean height of Genglerbirligi
junior soccer team was 171.56 cm. And Ziyagil (1989) found the mean
height values of Konyaspor professional soccer team was 177.33 cm.
Kandeydi and Ergen (1982) presented data about mean height of 179 cm
which was same as MKE Ankaragiicli and Sekerspor soccer teams.

According to the data from the United States Public Health Service
and Nutrition Examination Survey, (McArdle et al., 1981) the average
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height for 18-24 years old males were 185 cm which was higher than MKE
Ankaragticti, Petrolofisi and Sekerspor soccer teams. Kanungsukkasen
(1983) reported that nutrition, environmental factors and genetic factors
are the determinant of height and weight. In this study, MKE
Ankaragiicti, Petrolofisi, and Sekerspor professional soccer teams' mean
height were same as Konyaspor mean height values and higher mean
height than Genglerbirligi junior soccer team's mean height. The reason for
this difference is probably the age of Genglerbirligi junior soccer team. It
was lower than those of other teams.

According to the data from the United States Public Health Service
and Nutrition Examination Survey, (McArdle et al., 1981) the average
weight for 18-24 years old males were 85 kg which was higher than MKE
Ankaragiicli, Petrolofisi and Sekerspor soccer teams. Yamaner (1987)
found that the mean weight values of Genglerbirligi Junior soccer team
with 66.42 kg (mean age was 20.47 years) which is lower than MKE
Ankaragiicii, Petrolofisi and Sekerspor professional soccer teams. In this
point, age could be effective on weight of soccer players.

The vertical jump test was used to determine anaerobic power of
three professional soccer teams. Leg power is an important factor in soccer
to jump, head the ball or perform fast starts. It is established that soccer is
not a typical aerobic sport. It involves anaerobic alactic power for maximal
efforts of 1 to 10 s duration, the anaerobic capacity for strenuous exercises
during 20 to 45 s (ATP-PC + anaerobic glycolysis) and the lactic acid
tolerance for heavy exercise lasting'l to 8 min (anaerobic glycolysis and
O, system). Above 10 minutes and at submaximal exercise, the aerobic
pathway becomes predominant (Skinner and Morgan, 1984).

Ziyagil (1989) found that the vertical jump results of Konyaspor
soccer team was 56.71 cm. This indicated that there was big difference in
mean vertical jump values between MKE Ankaragiici (64.81 cm) and
Konyaspor. However, Konyaspor, $ekerspor and Petrolofisi soccer teams
had approximately same mean vertical jump scores. Since MKE
Ankaragticii soccer team did more plyometric training during season, this
type of training program could have an effect on higher vertical jump
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scores.

The vertical jump score also was evaluated by using Lewis
Nomogram in order to determine anaerobic power of the subjects. Ziyagil
(1989) found that Konyaspor professional soccer players' mean anaerobic
power with 119.06 kg.m.sec. This score was lower than MKE Ankaragiicii
soccer players (133 kg.m.sec.). But approximately same as $ekerspor and
Petrolofisi soccer players (121.31 and 113 kg.m.sec.). MKE Ankaragiicii
soccer team trained plyometric training program during season. This
could be result of higher anaerobic power value.

MKE Ankaraglicli soccer players reported perceived benefits of the
additional plyometric training and increased enjoyment. Future work
should examine the efficacy of plyometrics introduced pre-season and as
replacement for rather than supplemental to selected elements of the
normal training prescription. A more extended period of study is
recommended to evaluate both the performance enhancement and injury
risk reduction of this regimen and alternative forms of plyometric
training. Due to the stretch-shortening loads employed during intense
actions such as sprinting and jumping during games play, it is thought
that plyometric training would be of benefit to soccer player. (Doyle and
Reilly et al., 1991)

According to Bompa (1986) a high aerobic capacity, positively
transfers to the anaerobic capacity. If an athlete improves his/her aerobic
capacity the anaerobic capacity will also improve since the athlete will be
able to function longer before reaching an O2 debt, and will recover more
quickly after building up an O2 debt.

A large anaerobic capacity is therefore of great importance for
success in sports with short bursts of intense exercise. In line with this
idea, the sprint-trained subjects, who had competed at a high level in
anaerobic types of sports for 5 years or more, had a 30 % larger anaerobic
capacity compared with untrained and endurance trained subjects. This
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higher anaerobic capacity may be due to training, genetic factors or a
combinations of both (Astrand and Rodahl, 1987).

Soccer players have to travel approximately 10 km during a game
(Ekblom, 1986), and also need to sprint repeatedly. In other words, they
must do both short duration maximal exercise and moderate endurance
exercise. Both aerobic and anaerobic energy delivery systems make up a
soccer player's physical fitness. Therefore, these results suggest that soccer
players require the use of both anaerobic and aerobic capacity, and
especially require the use of the ATP-PC system. The reason is that soccer
players must immediately recover or restore their ATP and CP during a
short interval in order to succeed.

Glindiiz (1990) found that Turkish National B-Youth soccer team
players mean VO2 max was (48.77 mlkg.min.) lower than MKE
Ankaragiicli, Petrolofisi, and Sekerspor soccer teams. Yamaner (1987)
tested Genglerbirligi junior soccer team, and he found its mean VO2 max
was 54.58 mlkg.min. This result was higher than MKE Ankaragtict,
Petrolofisi and Sekerspor soccer teams. Ziyagil (1989) found the similar
results for Konyaspor 51.00 mlkg.min. Similar to those of MKE
Ankaragticii, Petrolofisi, and Sekerspor soccer teams (51.57, 51.13, 51.25,
mlkg.min.). This difference may have been depend on Genglerbirligi
junior soccer team's endurance type of training program during season.

The physiological significance of the relationship between
performance and aerobic power in soccer player remains controversial.
Previous studies have demonstrated that aerobic power was not
necessarily a performance limiting factor (Faina et al., 1988), while other
studies showed that maximal oxygen uptake could be related to the
distance covered during the game (Reilly, 1986). The present data shows
mean VO2 max values similar to those found in the literature (Reilly et al.,
1988).

Moreover, the duration of the match is an important factor and
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necessitates great muscular aerobic capacity. It is thought that a value of
65 ml/kg/min VO2 max is required for top level plays. (Tomas et al.,
1991) So, since the results of VO, max is of the teams this study much
lower than this value, their training program should be rearranged.

Researchers (McArdle et. al., 1981; Astrand and Rodahl, 1986) agree
that the maximal aerobic power is influenced by heredity, state of training,
age, sex, and body composition. Same researchers suggested that aerobic
power can be increased with training,.

Astrand and Rodahl (1986) indicate that soccer players have
relatively moderate levels of endurance capacity. With some exceptions,
maximal oxygen uptake of soccer players was significantly below the
levels found in endurance athletes. Soccer players have to enhance their
VO2 max capacity because of duration of soccer game. Each player must
have the capability to perform increased numbers of short, fast bursts of
running, interspersed with jogging and walking.

This study showed that the VO2 max values for MKE Ankaragiticti,
Petrolofisi and, Sekerspor professional soccer teams were in high category
according to the Cooper's Classification. The mean values of VO2 max
found in this study were same as with those reported in the literature
(52-50 ml. kg.min) for professional soccer players (Reilly, 1990). However
those values are much lower then the VO2 max 165 ml/kg suggested for
top soccer players (Tomas et al, 1991).

Soccer requires frequent sprints with high intensity during 90
minutes of play with short rest periods. As a result, speed as a part of
physical fitness of soccer player has become important. Yamaner (1987)
found that Genglerbirligi junior soccer team had a mean 50 m dash of 6.50
sec which is better mean value than those of MKE Ankaragiicti,
Petrolofisi and, Sekerspor soccer teams 6.79, 6.94, 6.73, rescpectively.
Here are, age, state of training, weight, height and body composition are
effective on speed. Genglerbirlii junior team's mean age was 20.47.
Ziyagil (1989) found the higher mean 50 m dash results for Konyaspor
with 7.34 sec. and mean age was 26.42. This result was much slower than

43



those of MKE Ankaragticti, Petrolofisi and Sekerspor soccer teams.

Sprint training is important factor to develop speed (ATP-PC system)
and muscular strength. Especially, MKE Ankaragiicii and Sekerspor
soccer teams were applied sprint training in their training programs. This
application may have played important role at this higher result.

Soccer players need to have a good range of motions at the joints.
Because suddén stops, takeoffs, turns and jumps are beign seen in soccer
always. Giindiiz (1990) and Ziyagil (1989) found the similar mean
flexibility values of Turkish National B-Youth soccer team (28.71 cm) and
Konyaspor soccer teams (28.24 cm). These results were approximately
same for MKE Ankaragticii and Petrolofisi (28.78 cm and 28.00 cm), but
lower than that of Sekerspor soccer team (31.06 cm).

Flexibility, the range of motion about a joint, is related to health, and,
to some extent, to athletic performance. Regularly scheduled programs
involving stretching exercises (2 to 5 days per week, 15 to 60 min. per day)
will improve flexibility within a few week. Bucher, (1983) pointed that
flexibility can be also affected by activity, age, sex, temperature, ischemia,
and irregular body proportion.

Strength training can contribute to better performance in many
physical activities particularly if speed or power are essential. Grip
strength of soccer players was measured by wusing handgrip
dynamometer. Both isometric and isotonic forms of strength training can
produce improvements in many motor and sports performances.
Although the evidence is at times conflicting, it is generally accepted that
progressive weight-training programs are superior. Exercise programs
designed to strengthen muscles primarily involved in a particular sport
can be used as supplements to regular practice in effectively improving
the athlete’s skills and motor fitness.

Thomas (1977) reported that 31 English professional soccer players'
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mean grip strength was 50.4 kg. This result was smaller than Sekerspor
soccer team's mean hand grip values. Physical strength decreases with
age. English professional socter players were much older than Sekerspor
soccer players.

Ziyagil (1989) reported that the mean right hand grip of Konyaspor
soccer team' was 64.17 kg and left hand grip 61.72 kg which was higher
mean hand grip value than those of MKE Ankaragticii, Petrolofisi, and
Sekerspor soccer teams. Konyaspor soccer team might have worked about
strength training in a week in their training program more than MKE
Ankaragiicti, Petrolofisi and Sekerspor soccer teams.

In conclusion, the results of this study confirm the finding obtained
with transverse studies demonstrating that the performance of a team
depends on also other factors (e.g. technical and tactical) beside
physiological capacities.
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CHAPTER VI
CONCLUSIONS AND RECOMMENDATIONS

CONCLUSIONS

Most coaches believe that it is necessary to analyze the physical
characteristics and physiological capacities of soccer players in order to
determine the specific requirements for optimal performance. These data
can be useful not only to modify training programs but also to understand
physiological status of players as well as to establish new data for
comparison by future investigation.

Based on these facts, the purpose of this study was to find and to
compare the anaerobic power, aerobic power, percent body fat, flexibility,
grip strength, speed, height and weight of MKE Ankaragiicii, which is the
first league team, Petrolofisi, which is the second league team and,
Sekerspor, which is the third league team in Tiirkiye professional soccer
league during 1992-93 spring season.

This data gives us some clues about the physiological characteristics
of Turkish professional soccer players. So trainer or coaches can improve
their training programs by using these data.

One-way analysis of variance (ANOVA) was used to test for
differences among MKE Ankaragiicli, Petrolofisi and, S$ekerspor
professional soccer teams. Differences in physical fitness variables were
tested for statistical significance at .05 confidence level.
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Within the limits of this study and based on the null-hypothesis
stated, the following conclusions was made:

-

1. The differences in the means of percent body fat were not
statistically significant among MKE Ankaragiicli, Petrolofisi and
Sekerspor professional soccer teams at .05 confidence level. The null
hypothesis was accepted.

2. The differences in the means of height were not statistically
significant among MKE Ankaragilicli, Petrolofisi and Sekerspor
professional soccer teams at .05 confidence level The null-hypothesis was
aét:epted. '

3. The differences in the means of weight were statistically significant
between MKE Ankaragiicii and, Petrolofisi soccer teams at .05 confidence
level. The null-hypothesis was rejected.

4. The differences in the means of weight were not statistically
significant between MKE Ankaragticii-Sekerspor and
Petrolofisi-Sekerspor professional soccer teams at .05 confidence level. The
null-hypothesis was accepted.

5. The differences in the means of vertical jump were significant
between MKE Ankaragiicii-Petrolofisi and MKE Ankaragiicii-Sekerspor
professional soccer players at .05 confidence level. The null-hypothesis
was rejected.

6. The difference in the means of vertical jump was not statistically
significant between Petrolofisi and Sekerspor professional soccer teams at
.05 confidence level. The null-hypothesis was accepted.
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7. The means of anaerobic power of MKE Ankaraglicii was
statistically higher than those of Petrolofisi and Sekerspor professional
soccer teams at .05 confidence'level. The null-hypothesis was rejected.

8. There was no significant difference in the means of anaerobic
power between Petrolofisi and Sekerspor professional soccer teams. The
null-hypothesis was accepted.

9. The differences in the means of VO2 max were not statistically
significant among MKE Ankaragiicli, Petrolofisi and Sekerspor
professional soccer teams at .05 confidence level. The null-hypothesis was
accepted.

10. The differences in the means of 50 m dash were not statistically
significant among MKE Ankaraglicli, Petrolofisi and Sekerspor
professional soccer teams at .05 confidence level. The null-hppothesis was
accepted.

11. The differences in the means of flexibility were not statistically
significant among MKE Ankaragiicti, Petrolofisi and Sekerspor
professional soccer teams at .05 confidence level. The null-hppothesis was
accepted.

12. The mean of right hand grip strength of Sekerspor was
significantly higher than those of MKE Ankaragiicii and Petrolofisi
professional soccer teams at .05 confidence level. The null-hypothesis was
rejected.

13. The differences in the means of right hand grip strength was not
statistically different between MKE Ankaraglici and Petrolofisi soccer
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teams at .05 confidence level. The null-hypothesis was accepted.

-

14. The mean of left hand grip strength of Sekerspor was
significantly higher than those of MKE Ankaragiicii and Petrolofisi
professional soccer teams at .05 confidence level. The null-hypothesis was
rejected.

15. The difference in the means of left hand grip strength was not
different between MKE Ankaragiicii and Petrolofisi professional soccer
teams at .05 confidence level. The null-hypothesis was accepted.
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RECOMMENDATIONS

There is no doubt that more studies are needed to assess the
effectiveness of training programs on anaerobic capacities, flexibility,
strength, speed of MKE Ankaraglicii, Petrolofisi and S$ekerspor
professional soccer teams.

It is recommended that more team should be participated in further
_studies. This will give researchers great chance to compare other local or
foreign soccer teams.

It is recommended that this study should be applied during
pre-season, post-season and, off season.

It is recommended that physical fitness variables of soccer players
should be directly measured by using standardized test procedures under
same test conditions.

It is recommended that physical fitness variables of soccer players
should be tested during the game for accuracy, validity and reliability of
the test.
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TABLE A-I

PHYSIOLOGICAL MEASUREMENTS OF MKE ANKARAGUCU PROFESSIONAL SOCCER PLAYERS

Subiects Helght Weight Vertical V02 max Lawis 50m Dash Plexibility Grip Strength Percent Body
n=16 (cm) {kg) (cm) (ml/kg/min) Nomogram (sec) {cm) Right H. Left H. Fat (%)
' (kgs)
1-TE 183 76 58 53-62 128 6.79 27 45 - 45 7.18
-;:;;“““;;; ------- ;; -------- ;t-) ---------- ;;-13 140 7.02 34 54 - 51 7.81
ae w0 e s e ess " 0 - 4 .17
e wme o0 s oz s 6 2 s - a 608
e e s ow o6 1w 10 36 s - e s.07
-;:;;"“";;; ------- ;; -------- ;; ---------- ;;:;; ----- 150 7.05 15 50 - 52 8.89
e wm m e w00 w0 e 20 o - 48 7.6
m ms m m smm m em 25 s - 5 6.80
';;;""";;; ------- ;; -------- ;‘-I ---------- 51-84 134 6.49 34 52 - 59 7.71
wm e s sse e s6 6 - s 773
wm s e @ 55 14 6.6 2 6 - 3 6.0
;;:;ﬁ;—-"“;;;‘"“";; -------- ;'-I“--“"--;;:;; 134 6.55 24 50 - 44 7.57
s e w e s 1 e 26 o - s o.21
1-.;:;;“““;;; ....... ;;“""";; ‘‘‘‘‘‘ 51-84 124 6.99 36 50 - 41 6.60
;;-:Hg 186 ‘-";0 "”;;“-". ----- ;;-99 146 6.89 26.5 5 - 50 6.89
;;:;;“““;;; ------- ;; -------- ;; ---------- ;;:;:)“ 129 7.10 26.5 4 - 42 7.71
AN 178.75 74.81 64.81 51.57 133 6.79 28.7 51 - 47.06 7.57
e nee 6 a7 s maz o &2 s 73 o
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TABLE A-II

PHYSIOLOGICAL MEASUREMENTS OF PETROLOFiSi PROFESSIONAL SOCCER PLAYERS

.

jubjects Height weight Vertical VO2 max Lewis 50m Dash Plexibility Grip Strength Percent Body
=16 {cm) (kg} {cm) (ml/kg/min) Nomogram (sec) (cm) Right H. Left H. Fat (%)
(kgs)
1-T6 172 69 55 52-73 113 7.00 34 50 - 40 6.70
e om m a0 10 7.30 28 6 - @ .50
-;:;—-“--;:I;----—--;;---“_“;; ---------- ;;:;;- 118 6.56 23 50 =~ 45 6.97
.;:;;“"“;'—1; ------- -7';“““?-;; ------ 52:;;- 122 - 6.77 26 51 - 41 6.89
.;:;I;“““;;; ------- ;; -------- ;; ---------- 52-58 112 6.65 36 52 - 51 6.99
;:;;. ------ ;;; ------- ;; -------- ;;"" ;;:13 118 6.93 30 50 -~ 45 7.59
.;:;;““";;; ------- ;; -------- ;; ---------- 52-88 26 6.59 29 42 - 40 6.89
m  m @ e sa e 2 s - m 614
w7 s mes 1 6o 26 o - s 7.5
;;:;;“““-1-;; ------- ;:l -------- ;; -------- 50-35 109 7.13 23 50 - 40 7.18
am aw s m s im0 e 7 s - 4 .65
atn s 76 e s e e o s - s 732
bt e e @ wms s - a - 7.30
L;:;; ----- ‘;;; ------- ;; -------- ;; ---------- ;;:;9 101 6.29 24 56 - 83 6.51
15-8Y we o ;;"“““";;:;: 105 7.96 24.55 56 - 47 7.28
w1 @ s W wms e = w - a 7.13
1EAN 177.69 69.56 54.06 51.13 £13.25 6.94 28.00 51.62~ 46.62 7.10

3TDEV 3.42 4.13 5.73 2.00 11.17 0.42 4.58 5.00- 5.58 0.41
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TABLE A-III

PHYSIOLOGICAL MEASUREMENTS OF SEKERSPOR PROFESSIONAL SOCCER PLAYERS

jubjects Height  Weight  Vertical VO2 max Lewis 50m Dash  Plexibility  Grip Strangth Percent Body
1=16 (cm) (kg) {em) (ml/kg/min) Nomogram (sec) (cm) Right H. Left H. Fat (%)
(kgs)
1-M6 186 76 54 48-87 124 7.10 38 54 - 48 7.54
‘;:;;-"“-;;; ------- ;; -------- ;; - 53-32 127 6.40 34 64 - ' 50 7.59
.;--)-1';'“““;;; ------- ;; -------- ;; -------- 54-80 o 144 6.50 36 60 -~ 48 7.86
e owm w e e 1 680 2 o - s 0.2
-;:;';'“““;;; ------- ;; -------- ;(_) ---------- ;;:;2 144 6.70 3 68 - 59 7.61
oot we  m & s 10 6.0 56 0 - .53
oms e e m awer w610 2 s - n 7.32
e e e e me  m e 28 o - s .51
s me s m o35 100 6.0 2 - 6.57
o 2 e s wor s s 2 o - s 719
ww w2 o @ e s e 28 0 - 4 .51
;.;:;;""“;'-l; ------- ;; -------- ;; ---------- 49-61 103 6.60 32 50 - 52 7.46
.L;?;;"““;;; ------- ;;_-““";;""-. ----- $3-32 - 141 6.72 31 55 - 81 . 6.37
;;:;'“““;;; ------- ;; -------- ;; -------- §0-3% 131 6.70 32 66 - 61 6.70
;.5~CB 176 “;; -------- ;; -------- 54-06 105 7.08 26 56 - 51 7.36
16-Ba 178 ":I; -------- ;: ----- 49-61 113 6.98 29 86 <~ 58 6.16
m 178.75 72.69 57.00 51.25 121.31 6.73 31.06 57.81- 52.69 7.23

ITDEV 5.94 6.54 7.48 2.11 15.20 0.19 3.83 5.48- 4.73 0.53
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TABLE A-IV )
SKINFOLD MEASUREMENTS OF MKE ANKARAGUCU PROFESSIONAL SOCCER PLAYERS

tes Of

infolds

bjects Biceps Triceps Thigh Illiac Subscapula Chest Abdomen Perceat Body
16 (o) (om)  (um) () (mm)  (om)  (mm)  Fat (%)
IE 6.0 4.0 7.2 5.0 7.0 7.0 9.4 7.13
@ 72 50 s 70 sz ss  so 7
P
W 6o 50 70 .0 60 50 70 e
w56 60 104 104 %0 a0 0 s
W wer we a0 so  ss s sa  we
a 14 se 70 e eo 55 so %
B 54 48 50 70 &0 48 64 s
s 10 eo  so 6o 82 &0 ss  nm
TR TR T
w50 s0 4a 4s 68 50 s0 6
w60 &0 w0 60 so  es 10 nm
W %0 so  s2 80 80 8o so e
B sa 40 so 48 70 0 44 e
;c-; --------- ;:;"-““-:; ------- ;:; ----- 5.6 5.0 5.0 7.0 6.89
Y
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TABLE A-V =

SKINFOLD MEASUREMENTS OF PETROLOFiSi PROFESSIONAL SOCCER PLAYERS

Sites Of

jkinfolds

Subjects Biceps Triceps Thigh Illiac Subscapula Chest Abdomen Percent Body
1=16 (mm) (zmm) (mm) ( mm} (mm) () (zxm) Fat (%)
Té 6.0 4.0 5.0 4.6 7.0 5.0 6.0 6.70
“;f; ---------- :I:; ------- ;:; ------ '-I:; ------- ;:;- 8.8 6.0 7.4 7.50
T 0 40 80 60 64 40 70 &
- o 50 6 se 70 s 60 6
- 66 36 s 50 7m0 7.0 7.0 6
N 0 so  eo 52 &s 50 so 7.
e 0 s 8o 48 70 40 60 6
e 0 30 40 s 42 60 &6 e
I 20 50 %0 62 60 50 8o %
T aa s ss %0 s 60 a0
o 0 a4 %0 50 %0 6o 6o 7.6
Y 0 5.0 &e  so 80 42 &0
“;A - 6.0 _-;:; ------ ;:0 ";:6 9.0 5.0 7.0 7.38
‘w50 40 50 ss 80 %0 so  em
";; ---------- ;:; ------- ;:; ------ 8.8 - 6.0 - 6.6 5.0 10.0 7.28
";; ---------- ;-; ------- ;:; ------ ;.5 ““;:0 8.; 6.0 7.0 7.13
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TABLE A-VI

SKINFOLD MEASUREMENTS OF EKERSPOR PROFESSIONAL SOCCER PLAYERS

s;es of

Skinfolds

Subjects Biceps Triceps Thigh Illiac Subscapula Chest Abdomen Percent Body
n=16 (mm}) (mm} (mm) (mm) (som) () (tum) Fat (%)
Ma 7.2 6.2 7.0 6.0 8.0 5.8 10.2 7.54
e me m2 es se e s0 1.8
- b4 70 o 62 so 70 aa 7.
- v 72 &4 T4 es sz a0 e
w12 2 Ta ea so &t e 7
e 60 68 14 80 82 60 sa  mm
kw5 60 me o 6a Se s 78
- v &2 62 ea a4 32 ea sm
. 52 6n  se ez a4 se  s2 em
IR . A A
e 26 56 80 es ss 61 o8 em
“;; ---------- ;: ------- ;:;"“ 8.0 - 6.2 - 8.4 5.4 6.4 7.46
e w2 50 sa %0 s a1 2 e
T so sz 52 eo a2 50 e0 e
e 58 s 0 e0 e ez 6o 7.
w w2 s 80 a2 1 es 12 e
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APPENDIX B

SUBJECT INFORMATION SHEET
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SUBJECT INFORMATION SHEET
TEAM
NAME : :
AGE
WEIGHT (kg)
HEIGHT (cm)
HAVE LONG HAVE YOU BEEN PLAYING SOCCER :
12 MIN. RUN AND WALK TEST (COOPER) (m)
BICEPS SKINFOLD (mm)
TRICEPS SKINFOLD (mm)
THIGH SKINFOLD (mm)
ILLIAC SKINFOLD (mm)
SUBSCAPULA SKINFOLD (mm)
CHEST SKINFOLD (mm)
ABDOMINAL SKINFOLD (mm)
VERTICALJUMP (cm) :(D.....(2) ...... 3)......
50m DASH (Sec $ (1)) e (3.
SIT AND REACH TEST (cm) :(1)....(2) ...... 3)......
RIGHT GRIP STRENGTH (kg) £ (1)) e (B)eeeee

LEFT GRIP STRENGTH (kg) P (1. (2) . 3)......
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APPENDIX C

THE LEWIS NOMOGRAM, COOPER'S FITNESS

CLASSIFICATION,ANDCLASSIFICATION OF

SKINFOLD MEASUREMENTS
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THE LEWIS NOMOGRAM FOR DETERMINING ANAEROBIC POWER FROM
JUMP-REACH SCORE AND BODY WEIGHT
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P=(\/4.9 (Weight) /D*)

English Units Formula
(ft-Ib/sec)
P=(4)(weight)(/D")

D’=Jump Reach Score

20~ 1e4s  Kilogram Pound

Power

(1 DIVISION=7.32 {t-Ib/sec)

30 L. gs
Weight

+The Lewis Nomogram. A person’s power output can be determmed by
.nowmg the score on the jump reach and the body weight.

_'\. .
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TABLE C-II

Cooﬁ;r'; Fitness Classification: Men

II.
I1I.

Iv.

Category
Very Poor
Poor
Fair
Good
Excellenc

Superior

.

Heasure Oznlsz/nd.n

13-19

£ 35.0
35.0~38.3
38,4-45.1
45.2-50.9

51.0-55.9

> 36.0

Age
20-29

< 33.0
33.0-36.4
36.5-42.4
42.5-46.4

46.5-52.4
> 52.5

70

30~ 39

£ 3L.s
31.5-35.4
35.5-40.9
41.0~44.9

45.0~49.4

> 49.5

40~49

< 30.2
30.2-33.5
33.6-38.9
39.0-43.7

43.8-48.0
> 48.1

50-59

< 26.1
26.1-30.9
31.0-35.7
35.8-40.9

41.0-45.3

> 45.4

60+
£ 20.5
20.5~26.0
26.1-32.2 .
32.7-36.4

36.5-64.2

> 44,3



TABLE C-~IIX

ome

Classification of SL:in.fold Measurements for Male Athletes*

Triceps Subscapulax.  Abdomen . Sum
Classification (mm) () () . ()
Lean T <T% fat <7 <8 <10 <25
Acceptable 7-15% fat 7-13 8-15 . o 10-20 - 25-48
Overfat * >15% >13 ) >15 >20 : . D48

*Frocm Buskirk$
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