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Abstract
The purpose of this study is to examine self-confidence levels of extreme sports athletes in terms of variables
Purpose:
Material:

Results:

Conclusions:
Keywords:

such as gender, sport experience and sports level.
A total of 1660 athletes in skiing, snowboarding, mountaineering, motor-car and motor-bike racing
participated in the study. “Self-confidence scale” developed by Akın (2007) was used to find out athletes’
characteristics of self-belief, being able to control emotions and taking risks. Mann Whitney U and Kruskal
Wallis test were used for data analysis.
Skiers and motor-car racers were found to have the highest self-confidence values, while snowboarders had
the lowest values. Although there were less women in the study, significance was found only in external selfconfidence in favour of women (p<0.05). Significant association was found between self-confidence values
in terms of sport experience and sports level (p<0.05).
Extreme sports should be generalized, supported and introduced to raise successful and self-confident
individuals. This will contribute to the fast development of these sports which are known as dangerous sports
throughout the world.
confidence, extreme sport, taking risk, athlete, competition.

Introduction1
Studies have been conducted to find out factors
influencing participation in sport [1, 2] and physical
activities [3] from past to present [4, 5]. There are
different motives stimulating the inner power of
individuals according to their needs. Some of these
motives are letting off steam, competence, aesthetic,
self-realization, self-confidence, competition, aggression,
taking risks and success [6]. One of the psychological
factors influencing athletes’ high level performance is
self-confidence [7, 8]. White argues that self-confidence
leads to increased knowledge, taking risks, thinking
positively, being courageous, setting goals, and selfbelief. These in turn influence an individual’s success
[9]. An individual’s having self-confidence and showing
his/her skills successfully causes him/her contribute to
a happy and positive life [10]. Athletes with high selfconfidence have physical and mental skills that will reveal
all their potential to reach success even under risk [8]. In
fact, it has been found that such athletes can control their
anxiety more easily and focus on positive thoughts. They
can also show their calm and relaxed behaviours during a
competition when compared with other athletes [11, 12].
Sport creates a new environment for the physiological,
psychological and social developments of contemporary
human beings and presents solutions [13]. Psychological
satisfaction of individuals, desire for adrenalin, search for
emotion and desire for adventure create new sports which
push the limits all the time. Such desires of individuals
have increased the interest for extreme sports since the
last two decades [14].
Studies have shown these sports (mountaineering
[15, 16], skiing, snowboarding, motor-car and motorbike racing [17] can cause serious injuries and deaths.
© Bostancı Ö., Karaduman E., Mayda M.H., 2019
doi:10.15561/20755279.2019.0301
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They are also shown to include high levels of risk [18,
19]. Zuckerman defines individuals doing risky sportive
activities as high level thrill-seekers [20, 21]. The basic
characteristics differentiating extreme sports from other
sports are thrill-seeking, high risk, concentration, contest
and adventure [22, 23]. Traditional sports reflect values
such as cooperation, team work and group struggle. On
the contrary, extreme sports include intense individuality,
marginality, challenge and aggression to some extent [24,
25]. Extreme athletes with a high ability of overcoming
the fear of being hurt or dying [26] can take higher rates of
risks. They do this to show their abilities to viewers [27].
The feeling underlying extreme sports includes intense
fear. However, the athlete tries to take control of the fear
instead of letting the fear take control of the situation.
Despite these intense fears, it has been understood that
the athlete’s wish to realize the activity takes him/her to a
greater search of the self [28]. It is known that there is a
relationship between individuals’ desire for adrenalin and
their participation in extreme sports [29]. The aim of the
present study is to find out self-confidence levels of elite
extreme athletes in terms of their branches.
Material and methods
Participants
1660 Turkish elite athletes in skiing (n=200),
snowboarding (n=44), mountaineering (n=550), motor-car
(n=298) and motor-bike racing (n=568) participated in the
study. Average age of the participants was 27.91±10.66.
Data Collection
All the participants filled in demographic information
questionnaire and self-confidence scale developed by
Akın [30]. The data were collected in person from
skiers and mountaineers who participated in Turkish
championships and training camps in 2016-2017 season.
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Data were collected from motor-car athletes through
Turkish Automobile Sport Federation and through digital
environment from motor-bike racing athletes.
Self-confidence Scale
Internal consistency coefficient of the self-confidence
scale was found as .83 for the whole scale by Akın
[30]. Internal consistency coefficients of the internal
and external self-confidence were found as .83 and .85,
respectively. 1st, 3rd, 4th, 5th, 7th, 9th, 10th, 12th, 15th, 17th,
19th, 21st, 23rd, 25th, 27th, 30th and 32nd items form the
internal self-confidence dimension. 2nd, 6th, 8th, 11th, 13th,
14th, 16th, 18th, 20th, 22nd, 24th, 26th, 28th, 29th, 31st and 33rd
items form the external self-confidence dimension. The
items explain 43.6% of the total variance (Akın, 2007)
[30]. Internal self-confidence sub-dimension of the scale
explains an individual’s beliefs and feelings about selflove and self-knowledge. It also explains individual’s
beliefs about setting clear goals to self, positive thinking
and being pleased with oneself. External self-confidence
expresses an individual’s image and behaviours about
communication, self-expression, controlling feelings and
looking assured on the outside. The highest score one can
get from the scale is 165, while the lowest score is 33.
The scale does not have any negative items and higher
scores show higher self-confidence. Reliability of the

scale was found with Cronbach Alpha coefficient and
total reliability of 33 questions was found as .93. The
reliability of the internal self-confidence was found as
0.87, while the reliability of the external self-confidence
was found as 0.87.
Statistical Analysis
Ondokuz Mayıs University licensed SPSS 21.0
program was used for the analysis of data. Normality
analysis of the data was conducted with Kolmogorov
Smirnov test and it was found that the data were not
normally distributed (p<0.05). Thus, Mann Whitney U
test was used for paired comparisons between groups.
Kruskal Wallis test was conducted for the comparison of
groups of more than two.
Results
Skiers in the study were found to have higher
total scores (144.50±15.85; 74.04±8.79; 70.47±7.95
respectively) when compared with other extreme sports
branches. Significant difference was found between
branches, in total self-confidence and sub-dimension
(internal-external) levels (p<0.05).
Analysis results showed that there were no differences
between athletes’ total confidence and internal selfconfidence dimension (p>0.05). However, a significant

Table 1. Comparison of self-confidence and sub-scales in terms of branches
Variables
Skiing
Snowboarding
Mountaineering
Motor-car
Motor-bike
racing

Self-Confidence

Internal Self-Confidence

External Self-Confidence

n

X

Sd

Med. Iqr

X

Sd

Med. Iqr

X

Sd

Med Iqr

200
44
550
298

144.50a
137.68c
140.17bc
143.71ab

15.85
20.55
16.38
16.1

149.0
143.0
141.0
147.0

74.04a
70.86b
72.24ab
73.92a

8.79
9.94
8.67
8.42

76.0
72.5
73.0
75.0

70.47a
66.82c
67.93bc
69.79ab

7.95
11.25
8.44
8.26

72.0
69.0
69.0
72.0

8.75
15.25
12.0
9.25

8.63

69.0

11.0

568 140.35bc 16.36

17.0
30.0
22.0
18.0

143.0 21.0 72.67ab

p: 0.001

8.56 74.0

10.0
15.5
11.0
10.0

11.0 67.68c

p: 0.002

p: 0.001

Table 2. Comparison of self-confidence and sub-dimensions according to athletes’ genders
Variables
Female
Male

Self-Confidence
n

X

312
1348

142.83 15.47
140.97 16.67
p: 0.091

Sd

Med.

Iqr

146.0 17.75
143.0 21.00

Internal Self-Confidence

External Self-Confidence

X

X

Sd

Med.

Iqr

73.03 8.23 74.0
72.83 8.76 74.0
p: 0.953

Sd

Med

10.0 69.8
8.0 71.0
11.0 68.14 8.66 70.0
p: 0.001

Iqr
10.0
12.0

Table 3. Comparison of self-confidence and sub-dimensions according to athletes’ sport experience
Variables
0-4
5-6
7-8
9-10
10 and high

Self-Confidence
n

X

682
239
247
156
336

138.96
141.26bc
142.41a
143.05ab
144.57a
c

Internal Self-Confidence

External Self-Confidence

Sd

Med.

Iqr

X

16.29
16.4
14.98
17.45
16.78

141.0
145.0
145.0
146.5
148.0

23.0
18.0
18.0
20.0
19.0

71.62
72.79bc
73.30ab
73.79ab
74.72a
c

p < 0.001
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Sd

Med. Iqr

X

8.58
8.89
7.75
8.77
8.89

73.0
74.0
75.0
74.5
76.5

67.34
68.46ab
69.11a
69.26a
69.85a

12.0
10.0
10.0
10.0
11.0

b

Sd

Med

Iqr

8.51
8.24
8.0
9.4
8.64

68.0
70.0
71.0
72.0
72.0

12.0
10.0
10.0
9.75
10.75
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Table 4. Comparison of self-confidence and sub-dimensions according to athletes’ sport level
Variables
International
National

Self-Confidence
n

X

Sd

Med.

Iqr

Internal Self-Confidence

External Self-Confidence

X

X

Sd

Med. Iqr

222 144.46 16.25 148.0 19.5 74.45 8.58 76.0
1438 140.84 16.45 143.0 20.25 72.62 8.65 74.0

Sd

Med Iqr

10.25 70.0 8.35 72.5
11.0 68.21 8.57 70.0

10.25
12.0

p: 0.001
difference was found in external self-confidence
(69.8±8.0) in favour of women (p<0.05).
When table three is examined, it can be seen that as
the related sport experience increases, self-confidence is
also increased (p<0.05).
The athletes on the national team in their branches had
higher total (144.46±16.25), internal (74.45±8.58) and
external self-confidence (70.0±8.35) levels.
Discussion
Individuals who are inclined to extreme sports [31, 32]
choose sport branches which give them pleasure, entertain
them and push their limits [33–35]. Number of studies
which aim to find out psychological states of extreme
sports athletes rather than their physical characteristics
have increased [36–38]. As a result of the study, it was
found that skiers (144.5±15.85) and motor-car athletes
(143.71±16.1) had higher self-confidence rates when
compared with other athletes (p<0.05). Values which
make up the characteristics of extreme sports consist of
speed, acceleration, changing direction, pushing limits,
risk and internal thrill [33]. Literature review on the
subject showed that there are no academic studies in
literature about the self-confidence of extreme sports
athletes. Having technique, courage, speed, balance, risk
and condition to keep up with competition in different
weather, altitude and tough pitched tracks is not easy.
They can only be done by athletes who have high levels of
self-confidence. This is supported by the aforementioned
result.
In the sub-dimension of external self-confidence,
women (69.8±8.0) participants were found to have higher
values than men (68.14±8.66) (p<0.05). However, no
difference was found between internal and total selfconfidence (p>0.05). It was found that gender had an
influence on self-confidence and performance of athletes
[39–41]. Some studies showed higher self-confidence in
women [42, 43] and others showed higher self-confidence
in men [44–46]. It can be said that women athletes in
almost every branch of sport today always try to keep
their self-confidence and potentials high. They also focus
on developing these to adapt to the nature of the sports
that they are doing and to keep their identity.
In sport, experience influences performance directly
[9, 47, 48]. In the present study, athletes with a sportive
experience of 10 years and more (144.57±16.78) had the
highest level of self-confidence (p<0.05). Self-confidence
levels which increased directly proportionally to the time
of their sport experience can be explained as the increasing
108

levels of self-confidence resulting from experiences. The
results of Perry and William’s [49] study on tennis players
and Karagun’s [43] study on different sport branches
support our findings. Recently, world records are broken
with regular intervals and it is known that this results from
experiences in sport [50–52]. Various studies have shown
that there is a consistent association between performance
and time spent. At the same time, it has been shown that
10 years rule is necessary to have international success in
sports [53]. Developed, elite, experienced athletes have
higher self-confidence when compared with amateur
athletes who do not have international experience [54,
55]. Table 4 shows that athletes who represent their
countries in international competitions have higher selfconfidence levels than those who do not (p<0.05). Bull
et al. [54] and Jones et al. [57] conducted a study on
elite athletes of international level. They argued that the
most critical mental skill in finding out mental endurance
is self-confidence. Mahoney et al. [58] found that selfconfidence did not cause a difference between elite
athletes. However, elite athletes had higher and fixed
rates when compared with non-elite athletes. Choosing
athletes with technical and tactical integrity and high
levels of self-confidence in national teams will have a
direct influence on success. Future studies can focus on
different cases, such as impulsive, hedonists, lack of selfcontrol, neuroticism, different personality types. For this
reason, extra version may lead to increases on success and
decreases of risk-taking behaviours, which illustrates the
complexity of traits. Impulsivity may play an important
role in this context, influence their performance, engage
in risk-taking behaviours.
Conclusion
As a conclusion, this study examined the selfconfidence of individuals doing extreme sports in different
branches. The results showed that skiers and car racers had
the highest values. In addition, it was found that different
characteristics (gender, sport experience, sports level)
influenced their self-confidence in high levels. When the
association between athletes’ individual characteristics
and their self-confidence was examined, significance was
found in almost all external self-confidence factors. This
result is thought to occur due to social interaction, selfrealization, social responsibility, reassurance and social
power on the basis of such sports. Another reason for this
result is the interaction with the environment in such sports
when compared with other sports branches. However,
these branches extreme sports participants are actively
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engaged in may not have a phenomenon which shows the
same characteristic of the branches. Thus, future studies
can focus on different branches and different cases. It is
suggested that self-confidence should be researched on
different extreme sport branches. In addition, athletes’
self-confidence should be regularly checked according
to competition days, especially for sustainable success.

Lastly, the subject of self-confidence should be covered
in training plans.
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Abstract
Shoulder girdle muscles are important for stabilizing the scapula and orienting the glenoid for upperPurpose:
Material:

Results:
Conclusions:
Keywords:

extremity motion in student athletes. Scapular strength deficits have been linked to shoulder dysfunction.
study the data of scapulothoracic musculature in student athletes using a handheld dynamometer. Cohort
study. 66 subjects with varying levels of overhead activity. A handheld dynamometer was used to test
the upper, middle, and lower trapezius, rhomboids, and serratus anterior. A one way-factor ANOVA was
performed for each of the muscles by activity level analyses. 2-factor ANOVA was performed for each of the
muscles by activity level and unilateral ratio by activity-level analyses. Post hoc analysis included multiple
pairwise comparisons, using the Dunn-Bonferroni correction method.
Activity level did not significantly affect the unilateral ratios: Elevation: depression was 2.47:1, upward:
downward rotation was 1.23:1, and protraction: retraction was 2.35:1. A rank order from strongest to weakest
was established through significant comparisons.
The unilateral ratios along with the rank order should be considered when discussing scapula rehabilitation
protocols. Assessment of the upper and lower trapezius and serratus anterior muscles and should be part of
any shoulder examination.
scapulothoracic strength, Muscle activity, scapular dyskinesia, handheld dynamometer.

Introduction1
Knowledge of the strength characteristics at a joint
can be valuable for a variety of applications. Strength
measured from an impaired individual can be compared
against healthy strength characteristics to indicate the
nature, locality, and severity of musculoskeletal injury.
Strength data may be used in engineering applications
to design safe and effective products or devices. Finally,
strength measurements may be used in research to
investigate joint force variability in motor control or to
validate computer models representing musculoskeletal
biomechanics [1, 2, 3].
Shoulder joint stability is important for the high level
of mobility necessary for performance of daily functional
tasks and for more challenging athletic activities [4, 5].
Stability of the shoulder relies on static and dynamic
restraints such as osseous geometry, integrity of
capsuloligamentous supporting structures, the glenoid
labrum, as well as muscles involving mechanical and
neuromuscular mechanisms. Composed of static and
dynamic elements, stability depends on feedback loops
from the mechanoreceptors to the central nervous system,
termed proprioception, to maintain muscle stiffness and
coordination about the joint and thus produce smooth
movements. These mechanoreceptors are in the joint,
capsules, ligaments, muscles, tendons, and skin [6].
Some authors have argued that alterations in scapular
positioning can have an effect on shoulder function [7-9].
Furthermore, scapular positioning is hypothesized to bear
a direct relationship to scapular stability and the generation
of muscular forces, because coordinated muscle patterns
are believed to be requisite for normal glen humeral joint
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function and muscle force production [1, 10, 11]. Thus,
most authors of texts consider the assessment of scapular
position to be one part of a comprehensive approach to
evaluation of patients with suspected shoulder dysfunction
[12].
The scapula must serve as a stable base for glen humeral
function but it also must move through a substantial arc
of motion. This motion is required to maintain optimal
muscle length-tension relations and glen humeral joint
alignment during elevation of the arm [13].
Motion of the scapula on the thorax is essential for
normal function of the upper extremity [14]. Specifically,
this motion influences glen humeral joint stability, the size
of the sub acromial space, and transference of forces from
the lower extremities and trunk to the upper extremity
[15]. The dynamic constraints of the shoulder girdle
include not only the dynamic musculotendinous units
of the rotator cuff but also the force couples provided
by the scapulothoracicmuscles [13]. The quality of
neuromuscular control around the scapula depends on
several factors that determine scapular muscle balance
[16]. Balanced force production between protractors and
retractors is a primary necessity but not the sole condition
for muscle balance. In addition, balanced muscle activity
among the 3 trapezius parts is necessary for scapular
stability. Moreover, balanced timing of muscle recruitment
among the scapular muscles is a crucial component of
dynamic stability of the scapula throughout arm motion
[13, 17, 18].
Weakness, abnormal positioning, and abnormal
timing of the scapular muscles are all contributing factors
to scapular dyskinesia. Impairments in scapular motion
can lead to problems such as abnormal stresses on the
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anterior capsular structures of the shoulder, increased
risk of rotator-cuff compression, and decreased muscle
performance [19]. Changes in scapular motion, such as
decreased protraction or imbalances between the upper
and lower trapezius, have been reported in patients with
impingement [16, 18]. Inadequate scapular stabilization
has been shown to contribute to altered biomechanics
of the shoulder complex and to increase the risk of
musculoskeletal problems such as instability and
impingement [15, 18].
Amongst the 14 muscles that surround and attach to the
scapula, the upper and lower portions of the trapezius and
the serratus anterior muscles are believed to be important
for scapulothoracic motion. These muscles are typically
described as producing upward rotation and retraction of
the scapula. Additionally, the upper and lower trapezius
and serratus anterior muscles have been proposed to play
a role in producing external rotation and posterior tilt of
the scapula [14].
Athletes involved in repetitive overhead activities
place unique demands on the shoulder girdle [20].
Overhead activities such as throwing, swimming, place
the athlete at considerable risk of overuse injuries [17].
The purpose of this study was to study data for strength
of the scapulothoracic muscles in healthy individuals, as
well as examine the effects of overhead-activity level on
these measurements. We hypothesized that those who
participate in activities that require increased scapular
stabilization, such as overhead athletes, would have
higher strength values than those who do not.
Materials and Methods
Participants.
66 student athletes were recruited from Mazandaran
University of Science and Technology sports teams.
A cross-section of sports and activities was sampled
to examine the differences in subjects with bilateral
(swimmers), unilateral (handball players), or no overhead
activity (football players). All of the testing took place at
team practices or meetings and in the laboratory.
Subjects were asked to fill out a questionnaire
regarding their activity level, height, weight, history
of previous injury to the upper extremities, and basic
demographic information.
Research Design.
The manual-muscle-testing positions described by
Hislop and Montgomery [21]. We measured the isometric
strength of the scapulothoracic muscles with the Nicholas
Manual Muscle tester (Lafayette Instrument Co, Lafayette
IN, model o1160). Muscles rarely work in an isolated
manner, so these muscle tests can be considered “biased”
toward each muscle. For example, several studies have
shown increased middle-trapezius electromyographic
activity during the position described for the lower
trapezius [22, 23]. However, isolating the middle trapezius’
action of scapular retraction is commonly done in clinical
practice [21]. Michener et al established construct validity
for the lower- and upper-trapezius muscle tests using the
positions described respectively [24, 25]. The testing

procedure for the serratus anterior targets both functions
of the muscle: upward rotation and protraction [22, 23,
26]. The testing procedure for the rhomboids is illustrated.
Smith et al demonstrated that the rhomboid manual
muscle test described by Hislop et al was not significantly
different than the rhomboid manual muscle test described
by Kendall et al when considering the percent maximum
voluntary contraction of the rhomboids [25, 27].
For each test, the subject was asked to perform the
motion through his or her full range of motion, back
off into midrange, and hold the position. A “make”
muscle contraction was used rather than a “break”
muscle contraction [28]. A make test was used to avoid
overpowering the subjects in an effort to measure their
force-producing capabilities. Make tests are used almost
exclusively with handheld dynamometry [29, 30, 31].
Subjects were asked to build their force gradually to a
maximum voluntary effort over a 2-second period. They
maintained a maximum voluntary effort for a 5-second
period. The examiner kept the dynamometer in place
by matching the force exerted by the subject, and the
peak force was recorded. If the subject “broke” against
resistance, the data were not recorded, and the muscle
test was repeated. Strength measurements were collected
for each subject’s dominant upper extremity. One trial of
each muscle test was used, which has been established in
the literature as adequate for measuring muscle strength
in healthy subjects [26, 32, 33]. To avoid any possible
fatigue factor, all the testing occurred before practices,
competitions, or heavy exercise.
The order for testing the muscles was semi randomized
to facilitate the speed of testing. Because the end piece
of the dynamometer had to be changed, muscle tests
requiring the curved end piece were tested together. These
muscles included the upper trapezius, serratus anterior,
and rhomboids. The middle- and lower-trapezius muscle
tests required the rectangular end piece and were therefore
tested last.
Reliability Study
Before actual data collection, we measured the
isometric strength of Scapulothoracic muscles in 12
subjects that not included in the study analysis to develop
consistent techniques, adopt stable positions for resisting
subjects’ force, and improve reliability. After sufficient
practice, a pilot study was performed to determine the
Inter Correlation coefficients (ICC) and Significant Error
Means (SEM). Data were analyzed using Statistical
Package for the Social Sciences (version 18.0) to calculate
interclass coefficients (ICCs) for intrarater and interrater
reliability. After ICC calculation, the standard errors of
measurement were calculated. See Table 1.
Data Analysis
Subjects were classified into 1 of the following 3
groups: no overhead activity, unilateral overhead activity,
or bilateral overhead activity. No overhead activity was
defined as not participating in any athletic activity that
required the arm to be elevated above 90°, including,
football players, and nonathletic participants. Unilateral
overhead activity was defined as participating in any
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athletic activity that required predominately 1 arm to
be elevated above 90°, that including handball players.
Bilateral overhead activity was defined as participation
in athletic activity that required both arms to be elevated
above 90°, such as swimmers. Based on the operational
definitions used, to be considered for either the unilateral
or bilateral athlete’s categories, one had to have actively
participated in an organized sport for a minimum of 1
year. Descriptive statistics for the demographics for each
group are provided in Table 2.
For each ANOVA, the average force production of
each muscle across each activity level was analyzed to
determine a rank order for the strength of the 5muscle
groups tested. Then the unilateral strength ratios were
determined. The 3 ratios studied were elevation versus
depression (upper vs lower trapezius), protraction versus
retraction (serratus anterior vs middle trapezius), and
upward versus downward rotation (serratus anterior vs
rhomboids). For simplicity, the serratus anterior was used
to represent upward rotation, instead of the force couple
concept using upper trapezius, lower trapezius, and serratus
anterior. The middle trapezius was selected because it has
the unilateral function of retraction, as opposed to the
rhomboids, which have the dual function of retraction and
downward rotation. As stated before, muscle weaknesses
and imbalances can lead to impingement, so using these
unilateral ratios may help establish normal balance of
the scapulothoracic muscles [15, 28]. A separate 2-factor
ANOVA of ratio by activity level was used to examine
the effects of activity level on the strength ratios. Each
ratio served as a within-subject factor with 3 levels, and
activity level constituted a between-subjects factor with
3 levels.

Procedure
When significant interactions on main effect were
revealed, main interactions, only effects post hoc
comparisons were conducted using the Dunn-Bonferroni
correction method. Specifically, for significant interactions,
only within-group–between muscles and within-muscle–
between-groups comparisons were considered. Statistical
significance was considered P <0 .05.
Results
The one way-factor ANOVA demonstrated a significant
interaction between muscle strength and activity level
(F=133.58, P=.001) for Upper trapezius, (F=115.47,
P=.001) for Middle trapezius, (F=143.07, P=.001) for
Lower trapezius, (F=391.31, P=.001) for Rhomboids and
(F=460.38, P=.001) for Serratus anterior muscles. The
means and SDs are presented in Table 3.
After a 2-way ANOVA to compare muscle-strength
ratios across activity level groups, no significant interaction
was observed (P=.145). A significant main effect for
muscle ratio was noted (P<.001), but the main effect for
activity level was not significant (P=.601). Therefore, it
is not necessary to discuss each muscle ratio separately
by overhead activity level. Post hoc analysis revealed that
the elevation: depression ratio was significantly higher
than both of the other ratios. The protraction: retraction
ratio was significantly higher than the upward: downward
rotation ratio (Table 4).
Generally, the overhead athletes (both unilateral and
bilateral) had significantly higher muscle strength than
the group with no overhead activity. This pattern was true
for every muscle except the lower trapezius, which was
the weakest across all 3 groups. There were no significant

Table 1. Reliability Analysis for the Pilot Study
Muscle

ICC

SEM

Upper trapezius

0.86

0.43

Middle trapezius

0.87

0.26

Lower trapezius

0.93

0.44

Rhomboids

0.82

0.32

Serrates anterior

0.89

0.37

Table 2. Subjects Classified by Activity Level
Statistical components

Overhead Activity
None

Unilateral

Bilateral

Number

22

22

22

Mean age (years)

22.7±2.31

22.61±2.53

21.7±2.3

Mean height (cm)

168.31±6.3

172.73±6.8

171.59±5.3

Mean weight (kg)

67.4±8.oo

69.81±6.92

67.82±7.1
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Table 3. Mean Force Production for Each Muscle Across Overhead-Activity-Level Groups
Muscle
Upper trapezius

Middle trapezius

Lower trapezius

Rhomboids

Serratus anterior

Overhead activity

Mean(kg)

SD

Bilateral

28.85

0.869

Unilateral

30.46

1.14

None

25.4

1.1

Bilateral

14.15

0.46

Unilateral

13.87

0.50

None

11.72

0.73

Bilateral

10.25

0.48

Unilateral

12.26

0.57

None

9.55

0.58

Bilateral

15.9

0.32

Unilateral

17.50

0.49

None

13.4

0.58

Bilateral

18.75

0.55

Unilateral

13.6

0.43

None

12.99

0.86

Table 4. Ratio Comparison as Grouped by Overhead-Activity Level
Components
Elevation: depression

Upward: downward
rotation

Protraction: retraction

Overhead activity

Mean (n)

SD

n

None

2.48

1.10

22

Unilateral

2.28

0.97

22

Bilateral

2.67

1.14

22

None

1.17

0.53

22

Unilateral

1.26

0.46

22

Bilateral

1.28

0.38

22

None

2.31

0.87

22

Unilateral

2.37

0.44

22

Bilateral

2.39

0.51

22

differences between the unilateral and bilateral overheadactivity groups. There were no statistically significant
differences found among any of the groups with respect
to the lower trapezius (Table 3).
In the no-overhead-activity group the upper trapezius
was significantly stronger than any other muscle. Both the
middle trapezius and serratus anterior were significantly
stronger than the rhomboids and the lower trapezius.
There were no significant differences between the middle
trapezius and the serratus anterior. In addition, there were
no significant differences between the lower trapezius
and the rhomboids. In the unilateral overhead-activity

group the upper trapezius was significantly stronger than
any other muscle. The serratus anterior was significantly
stronger than the middle and lower trapezius, as well as
the rhomboids. The middle trapezius was significantly
stronger than the lower trapezius and rhomboids. There
was no significant difference between the lower trapezius
and the rhomboids. In the bilateral overhead-activity
group the upper trapezius was significantly stronger than
any other muscle the middle trapezius was significantly
stronger than the lower trapezius and the rhomboids.
The serratus anterior was significantly stronger than the
middle and lower trapezius, as well as the rhomboids.
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Table 5. Rank Order for Scapulothoracic Muscle Strength Based on Post Hoc Analysis of Overhead-Activity Level
Overhead Activity
None

Unilateral

Bilateral

Upper trapeziusg

Upper trapeziusg

Upper trapeziusg

Serratus anterior or middle Trapeziusg

Serratus anteriorg

Serratus anteriorg

Rhomboids or lower trapezius

Middle trapeziusag

Middle trapeziusg

Rhomboids or lower trapezius

Rhomboidsg

Lower trapezius
Note: g Indicates the strength of this muscle was significantly greater than those below.
The rhomboids were significantly stronger than the
lower trapezius, which is a unique finding to the bilateral
overhead activity group. However, Table 5 demonstrates
a general template for rank ordering the strength of the
scapulothoracic muscles based on overhead-activity level.
Discussion
One way to objectively measure strength in the clinical
setting is through the use of a handheld dynamometer,
which is more accurate and less subjective than manual
muscle testing. The interrater and interrater reliability
of handheld dynamometry have been supported in
previous studies [6, 27, 31]. The strength of the rater,
experience, and tester stability all can alter the reliability
of the measurement [6]. However, if these variables
are controlled, the handheld dynamometer can be a
valuable assessment tool. Adequate assessment of the
scapulothoracic musculature is essential to designing
better rehabilitation protocols.
Research has demonstrated that some cases of
impingement problems have been adequately resolved
with rehabilitation protocols involving scapular muscle
reeducation and strengthening exercises [19, 34]. By
restoring the normal balance of force couples, physical
rehabilitation can improve the position and motion of
the scapula to decrease impingements and also increase
the strength of rotator-cuff muscles [19]. Therefore,
outcome assessments in rehabilitation protocols should
address these kinematic and muscle-activity alterations
to restore normal scapulothoracic and shoulder-complex
movements.
This study was the first to compare between
scapulothoracic strength using a handheld dynamometer
muscle strength and activity level. When comparing
muscle strength and activity level, a common pattern was
found. The overhead-activity-level groups (unilateral and
bilateral) had significantly greater scapulothoracic muscle
strength than the group with no overhead activity. This
observation can most likely be explained by a training
effect. Although direct training of the scapular stabilizers
is not commonly seen in training programs, these muscles
are a part of the kinetic chain and were therefore active
during overhead activity for stabilization. The later aim of
this study was to compare between each muscle’s strength
116

in the bilateral overhead-activity level.
There were significant differences between each
muscle’s strength in the bilateral overhead-activity level,
which led to establishing a rank order for this group. The
rank order is as follows: upper trapezius, serratus anterior,
middle trapezius, rhomboids, and lower trapezius. For
the remainder of the activity-level groups, an exact
rank order could not be determined given the lack of
significant differences between muscles, however several
trends were observed. These trends were similar to the
order established by the bilateral overhead-activity group.
Generally, the upper trapezius was the strongest, followed
by the serratus anterior and middle trapezius, followed by
the rhomboids and lower trapezius.
As previously stated, scapulothoracic muscle
weaknesses lead to imbalances that can result in abnormal
stabilization and control of the scapula [19]. Identifying
weakness that could potentially lead to shoulder
dysfunction could potentially lead to a decreased rate
of sub acromial impingement. In one study, the rate
of shoulder impingement was 55.1% of 878 patients
with shoulder dysfunction [27]. A rank order can be
used to identify weak muscles to modify training and
conditioning programs with the goal of restoring normal
muscle balance. This comparison would be analogous to
considering quadriceps-to-hamstring ratios.
However, with respect to the unilateral ratios, no
differences were seen across activity level. The 66 normal
subjects included in this study demonstrated upper
trapezius strength approximately 2.47 times that of the
lower trapezius. The ratio between the upward rotators
(represented by the serratus anterior) and the downward
rotators (rhomboids) was approximately 1.23:1. The
ratio between scapular protraction (serratus anterior)
and scapular retraction was approximately 2.35:1. We
recognize that the scapulothoracic muscles work as
synergists to produce scapular motion. Therefore, using
1 muscle to represent each motion may be a limitation
and an oversimplification. Nonetheless, we felt it was
more appropriate than having muscles with multiple
functions. The ratios, which are rounded for each clinical
interpretation, were very consistent among this population
of healthy subjects. These findings warrant further
research into muscle ratios in patients with shoulder
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pathologies, which may identify specific deficits relative
to these pathologies. This information can help focus
evidence-based rehabilitation programs.
Research has demonstrated that alterations in scapular
kinematics are connected to decreased serratus anterior
activity, increased upper trapezius muscle activity, and
imbalances between the upper and lower trapezius [22].
Research has shown that scapular upward rotation,
posterior tilt, and external rotation were decreased in
patients with impingement syndrome when compared with
healthy subjects. Ludewig and Cook also demonstrated that
subjects with symptoms of impingement had significantly
more upper trapezius muscle activity and less serratus
anterior activity than a control group [2]. Cools et al found
that overhead athletes with impingement demonstrated
decreased protraction [31]. These studies underline the
importance of scapular kinematics and strengthening
exercises in shoulder rehabilitation protocols.
There were several limitations of this study. The
scapulothoracic muscles are difficult to test with a handheld
dynamometer without crossing multiple joints. We decided
that it was important to use previously studied and widely
accepted manual muscle tests with as few modifications as
possible when using the handheld dynamometer. Several
studies have demonstrated increased middle-trapezius
EMG activity with the position used to test the lower
trapezius [22]. The middle trapezius may help eccentrically
control upward rotation of the scapula by limiting scapular
abduction, which may contribute to this increased activity
during the lower-trapezius test [23]. However, isolating the
middle trapezius’ function as a scapular retractor in 90° of
abduction and neutral rotation (elbow flexed to 90°) helps
bias the test to measure only the middle trapezius’ strength
[21]. We used the position presented for several reasons.
First, it is the most commonly described position in most
manual-muscle-testing texts. Even though the lower
trapezius produces high EMG activity in this position,
it also is heavily involved with the upward-rotation
force couple. Thus, the high EMG activity previously
described likely represents the lower trapezius’ producing
a synergistic activation to prevent scapular rotation. By
using the position, we isolated the movement pattern for
scapular retraction without the confounding rotations or
force-couple co-activations.

In addition, with the particular model of handheld
dynamometer used, there were issues when using a
rigid end plate instead of a hand. Pain inhibition may
have been a factor in our study, because of the shape
of handheld-dynamometer force plates (end pieces).
Attempts were made to reduce pain inhibition by
avoiding placement directly over bony prominences,
but maintaining consistency of dynamometer placement
limited our ability to avoid this completely. With respect
to dynamometer positioning and pain inhibition, any test
that did not appear to be the subject’s maximal effort was
repeated. We feel that any dynamometer with similar pads
would yield similar results. However, further research
in this area may benefit from using a more comfortable
dynamometer.
Conclusion
The strength of the 5 scapulothoracic muscles was
measured in 66 subjects with no history of shoulder
dysfunction using a handheld dynamometer. When the
subjects were classified by overhead-activity level, a rank
order for strength was established in the bilateral overheadactivity group (upper trapezius, serratus anterior, middle
trapezius, rhomboids, and lower trapezius).
When the strength of the scapulothoracic muscles
as a unilateral ratio was examined, no significant
differences occurred across activity levels. The elevation:
depression ratio was approximately 2.47:1, upward to
downward rotation approximately 1.23:1, and protraction
to retraction approximately 2.35:1. The consistency of
the ratios across overhead activity levels could provide
a practical clinical guideline for establishing exercise
progression and meeting discharge criteria. We hope this
information can lead to better objective documentation
and customized rehabilitation programs based on the
objective evidence and normative data.
This information can also be used to help prevent
injuries in performance-enhancement programs or as a
screening tool. As physical therapy continues to move
toward a direct-access setting, a continued commitment to
objective documentation, practical clinical guidelines, and
evidence-based rehabilitation programs is increasingly
important.
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Abstract
The aim of this study was to investigate the effect of plyometric and pull training added an Olympic
Purpose:
Material:

Results:

Conclusions:
Keywords:

weightlifting training program (twice a week for 8 wk) on performance and selected strength characteristics
in junior male weightlifter.
The participants [n = 34; age: 16.03 ± 0.9 y; mass: 74.78 ± 14.86 kg; height: 170.53 ± 6.81 cm] were randomized
into a pull (n = 11), a plyometric (n = 12), and a control (n= 11) groups. The groups trained 6 days a week during
the 8-week study period. The pull group performed four pull exercises and the plyometric group performed
four plyometric exercises added to Olympic weightlifting program for 2 days a week, and the control group
performed an Olympic weightlifting program alone. Analysis of variance and Magnitude-based inferences
used to determine whether a significant difference existed among groups on snatch clean and jerk total
(SCT), squat (SQ), back strength (BS), countermovement jump (CMJ), 30 sec. repeated jump height (RJH) and
peak barbell velocity (PV).
The ANOVA showed a time × group interaction for SCT, BS and RJH. The MBI indicated positive changes for
SCT in control group, for BS in pull group and for RJH in plyometric group. The results for the PV decrease in
plyometric and pull group indicated no significant time × group interaction, but there was a significant main
effects.
The results of this study showed that the addition of pull or plyometric training to an Olympic weightlifting
program interfered with weightlifting performances.
weightlifting derivatives, olympic weightlifting, clean and jerk, snatch and clean variations.

Introduction1
Plyometric training is one of the best methods of
developing explosive power in sports. Many coaches
and athletes consider plyometrics a bridge between
strength and power [1]. The meta-analysis by Saez-Saez
de Villarreal et al., [2] reported that plyometric training
very effective for lower-body muscle strength. These
strength gains are of explosive nature and reinforced
by the integration of strength exercises. Weightlifters
must use Olympic weightlifting (OWL) techniques
quickly and explosively to ensure successful lifts. Thus,
plyometric training may improve OWL performance.
There is a limited number of studies have compared
the efficacy of plyometric exercises combined with
OWL training on some strength tests. Arabatzi et al.,
[3] reported improvements in vertical jumps height via
changes in power and technique. In a study, conducted
with male youth, the authors reported 12 weeks of OWL
or plyometric training were generally equal to or more
effective for enhancing performance than traditional
resistance training [4]. However, the training protocols
in those study different from the traditional OWL training
protocols and no study involved weightlifter.
In OWL, pull performances require very strong
muscle activity to ensure the extension of the knee and hip
joints. Pull exercises are frequently included in training
programs for weightlifters at all levels to maximize the
© İnce İ., Şentürk A., 2019
doi:10.15561/20755279.2019.0303
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pull power and ability to produce high speeds and vertical
bar height. Studies have analyzed the effects of pull
exercises on some sports performance parameters, (5-7)
but their specific effects on OWL performance have not
been studied. However, OWL and its derivatives have
been included in strength and fitness programs in many
sports fields and are subject to scientific research [5,
8-10]. It is clear that the results of these studies cannot be
generalized to specific OWL performance. Thus, it can be
said that no evidence shows whether plyometric training
or pull training added or combined with traditional OWL
training improves specific OWL performance. The single
training method approach may not be as effective as the
combined training method to increase overall training
adaptation [3]. Although some long-term research of
strength-power athletes are available, such studies are
limited, specifically for Olympic weightlifters [11].
Hypothesis: This study set out to test the hypothesis
that plyometrics or pull training combined with OWL
training could improve performance and selected strength
characteristics.
Purpose: This study aimed to investigate the effects
of plyometric and pull training added traditional OWL
training on the performance and selected strength
characteristics of junior weightlifters.
Material and methods
Participants
Thirty-four young weightlifters aged 15–17 years
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with at least 2 years of OWL experience voluntarily
participated in the study. The participants’ descriptive
statistics are presented in Table 1. Two of the athletes had
earned gold medals in international tournaments, while
two others had earned silver medals. Four had earned gold
medals in national championships, while four others had
earned silver medals and two others had earned bronze
medals. The participants and their coaches were warned
that prohibited or non-prohibited nutritional supplements
should not be taken during the study period. Written
informed consent was obtained from the parents of the
participants after a thorough explanation of the possible
risks and discomforts associated with the experimental
procedures was provided. The Central University Ethics
Committee approved the study protocol.
Study Design
We used a pre-test–post-test design. Thirty-four
young weightlifters were randomly allocated to pull
(PG), plyometric (PLG), and control groups (CG).
Randomization was done with a draw. Each participant
was asked to draw from two separate papers with preprepared and folded group names written in the same
size. The groups trained 6 days a week during the 8-week
study period. The PG performed four pull exercises, the
PLG performed four plyometric exercises added to the
OWL program for 2 days a week, and the CG performed
OWL program alone. Two-way analysis of variance and
Magnitude-based inferences were used to analyze the
likelihood of a standardized effect size (Cohen’s > 0.35)
in dependent variables, SCT, PV, SQ, BS, CMJ, and RJH.
Test procedures
Participants were not performed any familiarization
session since they performed these tests at regular
intervals within a National project (at least twice). All
tests were performed using a device controlled by only
one researcher and in two sessions at 1-day interval. The
tests were conducted in the same order and in the same
environment during the daytime training hours. The first
day tests included body composition and vertical jumps,
while the second day tests included PV and BS.
Anthropometrics

The height of each athlete was measured with
a stadiometer using standard procedures (Holtain
Ltd., Crymych, Dyfed, UK). Body composition was
analyzed using a Bioelectrical Impedance Analyzer (BC310, Tanita Corp., Tokyo, Japan).
Olympic Weightlifting Performance and Front Squat
For testing snatch, clean and jerk, squat previously
established methods by González-Badillo et al. [12] were
applied. Participants warmed up 40-50% of the estimated
1RM by using 3 to 5 repetitive warm-up sets, followed by
5 to 7 separate attempts from 60-100% of 1RM. The test
was terminated after 3 losses of the same weight. The best
good lift was recorded as the result of the test. The Squat
test protocol was the same as snatch, clean and jerk, but
only 2 failed attempts were allowed.
Vertical Jumps
The subjects warmed up before measurements by doing
stretching exercises and free jumps and measurements
were taken after a 3-min rest. Vertical jumps were obtained
with Optojump Next® (Microgate, Bolzano, Italy). For
the CMJ test, the participants were requested to squat
and jump vertically as quickly as possible with their
hands on their waists, knees at full extension, and bodies
upright. In the RJH test, the participant was positioned
in Optojump Next® and requested to jump vertically at
the highest possible speed to the highest possible height
with his hands on the waist for 30 seconds just as the
“start” command was given. Pulling off the knees in the
flight phase, pauses during movements, staying out of the
Optojump Next® and the parallel bar range, or stepping on
the parallel bars were considered failures and the test was
repeated. Two trials were performed RJH a 5,6 -min rest
in between and for CMJ with a 2,3-min rest in between,
and the best result was used in the analysis.
Peak Barbell Velocity
Kipp et al., [13] suggested that the use of the traditional
work-energy method to make inferences about power
outputs during the clean at loads of 85% of 1-repetition
maximum. In addition, Szabo and Aspects [14] suggested
that the ideal weight for technique improvement should
be on the range of 80-85%. Therefore, 85% load was

Table 1. Some physical anthropometrical and performance characteristics of subjects
Total (n=34)
PG (n=11)
PLG (n=12)
CG (n=11)
( ± S)
( ± S)
( ± S)
( ± S)
Age
16.03 ±0.87
15.91± 1.14
16.08 ± 1.14
16.10 ± 0.74
Height (cm)
170.53 ±6.81
168.81± 7.6
170.41±6.8
171.07±6.07
Body Weight (kg)
74.78 ±14.86
73.74±15.58
74.08±17.16
75.79±12.88
T Experience
3.18±1.14
3±1.18
3.02±1.04
3.54±1.21
BMI
25.66±4.46
25.83±4.65
25.44±5.26
25.66±3.83
Fat %
18.70 ±7.53
19.04±6.33
18.03±9.07
19.09±7.84
MS
86.56±16.06
86.09±16.36
81.58±18.23
90±9.62
MC&J
105.65±21.29
106.09±20.63
98.42±23.34
110±17.06
Total
192.26 ±37.08
192.18±36.86
180. ±41.14
200±26.05
SQ
131.37±27.19
132.±27.19
128±23.74
133±16.66
Abbreviations: T. Experience: Training Experience, BMI: Body Mass Index, MS: Maksimal Snatch: MC&J: Maksimal
Clean&Jerk, Total: Snatch and Clean&Jerk Total, SQ: Squat.
Variable
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preferred for PV measurements. Subjects performed their
routine warm-up before the PV measurements were taken
using a Tendo Weightlifting Analyzer (Tendo Sports,
Trencin, Slovak Republic). After the warm-up, the athletes
performed the snatch on their own platform, gradually
moving up to 80% 1RM. On a different platform, the
Tendo Weightlifting Analyzer’s rope was fixed to the
barbell and the athletes performed a 85% 1RM snatch.
PV data were obtained in two trials for the snatch lift at
85% of 1RM and the best result was used in the analysis.
Participants were encouraged to perform the second pull
phase of the snatch as quickly as possible to maximize
barbell velocity.
Back Strength
The relevant dynamometers were used to determine
the trunk strength (Fabrication Enterprises, Inc., New
York, USA). For the back strength test, the athletes were
asked to place their foots on the dynamometer stand, to
keep the knees and arms in full extension, the back in
straight position, body in light forward inclined position
and to pull the dynamometer bar vertically upwards with
the hands. In both tests, two trials were performed and the
high result was accepted valid.
Training Protocols
An 8-week training program was maintained for all
groups specially designed for them. All participants took
part in National Championships using the same training
programs, so no adjustment program was required before
the study. A progressive loading and the last two weeks
of tapering were applied. All groups supervised by at
least one coach registered with the National Weightlifting
Federation. Exercise volume (set/repeat) and intensity
rates included in the all groups training program are
shown in Table 2.
OWL training programs were limited to the snatch,
clean and jerk, power snatch, power clean and jerk,
front squat, and back squat as basic exercises, and each
athlete applied one repetition of all lifts that exceeded
approximately 70% 1RM loads in each training session.
This method of training is often referred to in the literature
as the Bulgarian training approach [15, 16].
PG added four pull exercises to the traditional training
program on Tuesdays and Thursdays. The training
intensity was determined according to the 1RM full
snatch and clean and jerk of the athletes for the snatch and
clean pulls. Exercise 1, Full Snatch and Full Clean Pulls:
Full snatch and full clean pulls included the stage at which
the bar was pulled from the floor to the waist level with
a continuous movement. The bar was pulled with a wide
grip on the cleaning pull and the movement was applied
with a narrow grip during the clean. The snatch pull was
applied on Tuesdays and the clean pull was performed on
Thursdays under the weekly training program. Exercise
2, Block Snatch Pull and Block Clean Pull: The block
snatch pull and block clean pull include the part from
the knee to nearly waist level in the snatch and clean
and jerk movements. The bar was pulled from a stand at
the athlete’s knee level rather than from the ground. The
block snatch pull was performed on Tuesdays, while the
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block clean pull was performed on Thursdays. Exercise 3,
Hang High Pull: The difference in the hang pull, similar to
the block snatch pull and the block clean pull, is that the
bar is constantly raised and lowered from the knee level
repeatedly in suspension without placement on the floor
or a block. On the weekly training schedule, the hang high
pull was performed on Tuesdays and the second clean pull
was performed on Thursdays. Exercise 4, Jump Shrug:
The jump shrug involves jumping continuously while the
bar, kept at waist level, is released toward the knee and
then pulled up back to the waist position. A more detailed
description of the pull exercises performed can be found
elsewhere [17].
PG added four plyometric exercises to OW program.
The progressive plyometric training program used in this
study based on findings from previous investigations
[18]. Exercise 1, Hurdle Hops: Simple jumps are made
over hurdles created with weight plates. Hurdle heights
and hop numbers were determined according to weekly
training volume and intensity. Exercise 2, Box Jump: The
feet are shoulder-width apart and the arms are used to
jump over the weightlifting plates at a certain height. The
height created with the plates is increased or decreased
depending on the weekly training intensity, and hop
numbers were also determined according to weekly
training volume and intensity. Exercise 3, Depth Jump:
The first 2 weeks were applied as a free fall and vertical
jumps on a weight plate at 30 cm height, 3 and 4 weeks
at 35 cm height, 5 and 6 weeks at 40 cm height, 7 and 8
weeks at 35 cm height. Exercise 4, Medicine Ball Back
Throw: A 5-kg medicine ball is held with the knees and
body bent together and immediately thrown at maximal
effort. All phases of this movement are applied without
hesitation. Among the sets, a 2-3min rest was given.
Statistical Analyses
Relative reliability between repetitions within each
testing session was determined using a 2-way random
effects model intra-class correlation coefficients and 95%
confidence intervals. An ANOVA with repeated measures
was used to examine the effects of training (PRE–POST)
between the 3 groups on each variable. Post hoc Tukey
tests were applied for comparisons between individual
means when required. The alpha level was set at p ≤0.05.
In addition, pre to post difference was analyzed using the
magnitude-based inference (MBI) [19]. The probability
of a standardized magnitude (0.35) effect on the variables
in the pre- and post-test was calculated by Cohen’s d.
The effect size classification of Rhea for strength training
was used [20]. Based on this classification, <0.35 points
indicate a trivial effect; 0.35–0.80, small effect; 0.80–1.50,
medium effect; and >1.50 was evaluated as the major
effect. The differences in the variables were characterized
by probabilistic terms, and the following scale was used:
25%–75%, possibly; 75%–95%, likely; 95%–99.5%,
very likely; and >99.5% most likely. The inference was
categorized as uncertain that the 95% confidence limits
(CL) overlapped with the threshold values for the smallest
worthwhile positive and negative effects [19].
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Table 2. Volume (Set / Repeat) and Intensity Rates of Training Programs
Exercise

Week 1

Week 2

Week 3

Control Group

S

R

%

S

R

%

S

R

%

S

R

%

Snatch

8

1

80

8

1

80

7

1

85

7

1

90

Clean&Jerk

8

1

80

8

1

80

7

1

85

7

1

90

Squat

8

1

80

8

1

80

7

1

85

6

1

90

Power Snatch and Clean&Jerk

8

1

80

8

1

80

7

1

85

7

1

90

Plyometric Group

S

R

-

S

R

-

S

R

-

S

R

-

Hurdle Hops

2

10

-

2

10

-

2

15

-

2

15

-

Box Jump

3

5

-

3

5

-

3

8

-

3

8

-

Depth Jump

3

5

-

3

5

-

3

8

-

3

8

-

Medicine Ball Back Throws

3

5

-

3

5

-

3

8

-

3

8

-

Pull Group

S

R

%

S

R

%

S

R

%

S

R

%

Clean Pull and Snatch Pull
Block Snatch Pull and Block
Clean Pull
Hang High Pull

3

5

80

3

5

80

3

5

90

3

4

100

3

5

80

3

5

80

3

5

90

3

4

100

3

5

80

3

5

80

3

5

90

3

4

90

Jump Shrug

3

5

30

3

5

30

3

5

40

3

4

40

Exercise

Week 5

Control Group

S

R

%

S

R

%

S

R

%

S

R

%

Snatch

6

1

95

7

1

95

7

1

85

6

1

85

Clean&Jerk

6

1

95

7

1

95

7

1

85

6

1

85

Squat

6

1

95

7

1

95

7

1

85

6

1

85

Power Snatch and Clean&Jerk

8

1

95

7

1

95

7

1

85

8

1

85

Pliometric Group

S

R

-

S

R

-

S

R

-

S

R

-

Hurdle Hops

2

20

-

2

20

-

2

15

-

2

15

-

Box Jump

4

8

-

4

8

-

3

5

-

3

5

-

Depth Jump

4

8

-

4

8

-

3

5

-

3

5

-

Medicine Ball Back Throws

4

8

-

4

8

-

3

5

-

3

5

-

Pull Group

S

R

%

S

R

%

S

R

%

S

R

%

Clean Pull and Snatch Pull
Block Snatch Pull and Block
Clean Pull
Hang High Pull

3

3

100

3

3

100

3

4

90

3

3

90

3

3

110

3

3

110

3

4

90

3

3

90

3

3

100

3

3

100

3

4

90

3

3

90

Jump Shrug

3

5

50

3

5

50

3

5

40

3

5

40

Week 6

Results
Test Reliability
The ICC indicated that the variables were reliable (T;
r=0.95, SQ; r=0.87, TS; r=0.88 CMJ; r=0.91 and PV;
r=0.84).
Analysis of variance
The analysis of variance indicated a significant main
effect and time × group interaction on SCT (p < 0.05). Post
hoc analysis showed that control group and plyometric

Week 4

Week 7

Week 8

group improved SCT, but this was not true for the pull
group. SQ did not improve in the all groups (p > 0.05).
There was a significant time × group interaction in BS (p
< 0.05). The results indicated that gains for the pull group
were greater than plyometric group and control group (p
< 0.05). For RJH, the ANOVA indicated a significant time
× group interaction effect on the variables (p < 0.05). Post
hoc analysis showed that the plyometric group showed
a significant increase. The results for the CMJ and PV
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indicated no significant group × training interaction, but
there was a significant main effect for CMJ in PLG and
for BS in PG. (p < 0.05).

Magnitude-based inferences
PG: Pull training elicited likely positive improvements
in BS (65,4% possibly, “small” d=0,42). All other effects
were possibly “trivial” (SCT, PV, RJH ), likely “trivial”

Table 3. Pretesting and Posttesting Results of Pull Group
Pull Group
Measure

Pre

Post

Diff. %

Cohen’s d

MBI

SCT, kg

182.7±35.6

192.2±36.8

4.9#*b

0.26
trivial

28.7/71.1/0.1
possibly trivial

SQ, kg

132±27.19

132.9±23.74

0.68

-0.06
trivial

1.5/93.5-5
likely trivial

BS, kg

142.1±15.4

150.1±24.5

5.62#*b,c

0.42
small

65.4/34.5/0.1
possibly positive

CMJ, cm

36.8±7.9

37.3±6.82

1.35

0.03
trivial

2.9/96.6/0.6
very likely trivial

RJh, cm

26.4±5.2

25.03±4.98

-4.46*b

-0.26
trivial

0.4/66.4/33.2
possibly trivial

-0.20
2.2/70.7/27.2
trivial
possibly trivial
Abbreviations: MBI: Magnitude-based Inference. SCT: Snatch clean and jerk total. SQ: Front Squat. BS: Back Strenght.
CMJ: Counter Movement Jump. RJh: 30 sec Repeated Jump Height, PV: Peak Barbell Velocity
#
is significant for time at P < 0.05. *is significant for time×group at P < 0.05. aDifferent from PG. bDifferent from PLG.
c
Different from CG.
PV. m/s-1

2.2 ± 0.2

2.15± 0.1

-2.27

Table 4. Pretesting and Posttesting Results of Plyometric Group
Plyometric Group (n=12)
Measure

Pre

Post

Diff. %

Cohen’s d

MBI

SCT, kg

167±39.3

180±41.4

7.78#*a.c

0.32
small

35.3/64.7/0.0
possibly trivial

SQ, kg

128.1±23.74

130.9±24.7

2.18

0.22
trivial

8.2/91.8/00
likely trivial

BS, kg

149.5±28.1

154.1±22.9

3*a

0.17
trivial

10.9/89.2/0.2
likely trivial

CMJ, cm

34.88±7.54

36.25± 6.69

3.92#

0.38
small

51.7/35.4/12.9
possibly positive

RJH, cm

23.1 ± 5.1

26.5± 5.1

14.71#*a,c

0.69
trivial

93.9/6.1/0.0
likely positive

-1.001
1.9/21.0/77.1
moderate
likely negative
Abbreviations: MBI: Magnitude-based Inference. SCT: Snatch clean and jerk total. SQ: Front Squat. BS: Back Strenght.
CMJ: Counter Movement Jump. RJh: 30 sec Repeated Jump Height, PV: Peak Barbell Velocity
#
is significant for time at P < 0.05. *is significant for time×group at P < 0.05. aDifferent from PG. bDifferent from PLG.
cDifferent from CG.
PV. m/s-1

2.3± 0.2

2.2± 0.1

-4.34#
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Table 5. Pretesting and Posttesting Results of Control Group
Control Group (n=11)
Measure

Pre

Post

Diff. %

Cohen’s d

MBI

SCT, kg

183.4±29.9

197.3±26.9

7.57#*b

0.49
small

82.7/17.3/0.0
likely positive

SQ, kg

133.16±23.7

134.18±14.2

0.76

-0.03
trivial

2.2/93.0/4.8
likely trivial

BS, kg

143.3 ± 18

145±55

1.5*a

0.12
trivial

9.5/89.6/0.9
likely trivial

CMJ, cm

35.98±6.7

36.49± 73

1.4

0.06
trivial

0.3/99.6/0.1
most likely trivival

RJh, cm

25.94±6.72

24.58±6.82

-5.24*b

-0.49
small

0.5/78.9/20.5
likely trivial

-0.48
0.4/31.5/68.1
small
most likely negative
Abbreviations: MBI: Magnitude-based Inference. SCT: Snatch clean and jerk total. SQ: Front Squat. BS: Back Strenght.
CMJ: Counter Movement Jump. RJh: 30 sec Repeated Jump Height, PV: Peak Barbell Velocity
#
is significant for time at P < 0.05. *is significant for time×group at P < 0.05. aDifferent from PG. bDifferent from PLG.
cDifferent from CG.
PV, m/s-1

2.2±0.1

2.1±0.2

-4.54#

(SQ) and very likely “trivial” (CMJ).
PLG: Plyometric training was likely (93,9%) to elicit
positive improvements in RJH with effect size “small”
(d=0,69) and CMJ (51,7% possibly, “small” d=0,38)
while was likely (94,2%) negative in PV with effect size
“moderate” (d=-1,001). Other effects were likely “trivial”
(SQ, TS) and possibly “trivial” (SCT).
CG: Traditional training was 82,7% likely to elicit
positive improvements in SCT with effect size “small”
(d=0,49). Other effects were likely “trivial” (SQ, BS,
RJH), most likely “trivial” (CMJ) and “most likely
negative” (d=-0,48) in PV.
Discussion
In this study, we aimed to establish the training effects
of additional plyometric and pull training when performed
twice a week over a period of 8 weeks in junior male
weightlifter. To our knowledge, this study was the first
to investigate the effects of different training programs
for junior weightlifters on specific OWL performance
and selected strength characteristics. The most important
finding of the study was that an 8-week pull or plyometric
training added to a traditional OWL training program
interfered with OWL performance. However, no
significant improvement in the strength characteristics
of the control group was seen. These results suggest that
adaptations might be due to some deterioration in OWL
techniques.
To ensure a successful lift in the snatch and clean
attempts or the ability to catch the barbell after the second
pull, it is necessary to gain enough height in the second pull

phase. Therefore, in the study, the PG training involved
various exercises with different loads for the muscle groups
participating in the first pull phase, transition phase, and
the second pull phase of the snatch and clean. However,
the smallest effect on snatch and clean performance was
seen in this group. Snatch and clean (traditional training)
applied alone in a training program appears to provide a
unique adaptation. This result can be explained via the
training specificity principle.
The repeated jump test, considered a sensitive measure
of anaerobic power and capacity changes, is an effective
test for activities requiring repeated use of the stretchshortening cycle in the jump movements of the lower
extremity [21]. Markovic’s [22] meta-analysis showed
that plyometric training significantly increased the height
of all four types of vertical jumps. The average effect
observed at the jump height varies from 4.7% to 8.7%;
at the same time, these results are considered practically
significant. In another meta-analysis [23], plyometric
training was highly effective (d = 0.84) for vertical jump
skill. However, according to the findings of our research,
the increase in PLG was likely “trivial.” Therefore, an
increase in RJH could not be transferred to the OWL
performance. In addition, the increase or decrease in RJH
as an indicator of anaerobic capacity in weightlifters does
not directly affect OWL performance.
The change in PV was possibly “trivial” in the PG,
but it might be a significant result that the effect was
unclear in CG and likely “negative” in PLG. To be able
to successfully lift in the snatch and clean techniques
or catch the barbell after the second pull, it is critical

125

PHYSICAL
EDUCATION
OF STUDENTS

that the bar reaches a sufficient height in the second
pull phase to provide a power output associated with
sufficient speed to produce this height. A higher bar
velocity is considered a distinctive feature of strong
weightlifters [24-27], but previous studies showed that
PV is not the only determining factor for successful
versus unsuccessful weightlifting [26, 28]. A successful
lift cannot be predicted over a single variable, and it has
been reported that the barbell trajectory, barbell velocity,
barbell displacement, and method through which the force
is applied to the barbell are closely related to a successful
lift [29]. As mentioned earlier, the increase in SCT in
the CG is likely “positive,” while that of PG and PLG is
possibly “trivial.” In this context, according to the results
of these early investigations, PV is not a determining
factor of successful versus unsuccessful lifts; in addition,
our findings suggest that the decrease in PV alone as a
result of a training program is not a factor affecting OWL
performance.
Strength is the main factor of success in weightlifting
and necessary for maintaining the static and dynamic
balance of the body and the bar during erroneous lifts at
a tolerable level. When the exercises practiced by the CG
were compared to those of the other groups, we found that
PV had not changed during the 8-week period. According
to these results, an increase in TS alone cannot improve
snatch and clean and jerk performance or improve PV
during such motions. However, despite the improvement
of these properties in the PG, the lowest increase in OWL
performance was seen in this group. This result might
be due to some deterioration in OWL techniques. Many
studies emphasized that good technique is an invaluable
factor that affects weightlifting performance [30].
The quadriceps are the most active muscle group
in Olympic lifts. Thus, the greatest adaptation through
intensive training occurs in this group of muscles [31].
In addition, in the OWL program, the squat is the most
frequently used auxiliary exercise. However, in our study,
there was a decrease in the trivial effect on pull group
after 8 weeks of training. There was no difference in CG,
and although there was an increase in PG, it did not reach
significance. For well-trained quadriceps muscle groups,
the load/intensity programmed in this study’s 8-week
training may be insufficient to enable the necessary
adaptation.
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Olympic-style lifts and some stages thereof have
similarities between sports skills such as hip, knee, and
ankle triple extensor velocity, motion patterns, and vertical
jump [32-34]. In this study, although the CMJ increased
by 3.92% (d = 0.38) in the PG, the treatment effects were
“unclear.” However, treatment effects on CMJ are most
likely trivial” in CG and very likely “trivial” in PG. Many
studies have shown that Olympic lifts effectively increase
vertical jumping performance [4, 35, 36]. A strong
association between CMJ by dynamic force movements
was reported [37]. Similarly, there was a strong correlation
between CMJ and weightlifting performance (r = 0.74).
The results of our study do not overlap with the results
of these studies. In contrast to the mentioned studies,
Hakkinen and colleagues [38] reported no significant
differences in relative loaded and unloaded CMJ during
1-year training in elite weightlifters. However, the elite
weightlifters had different isometric power production
curves than novice weightlifters in terms of maximal
force, dynamic explosive power production, and elastic
energy. Helland et al. [39] also compared OWL, motorized
strength and power training, and free weight strength
and power training in young athletes. They reported
that OWL training resulted in smaller improvements in
CMJ performances. Therefore, it may be said that similar
studies are needed for more clear findings.
Conclusions
Pull exercises and plyometric exercises, added
to an OWL training program interfered with OWL
performances. The decrease in PV does not affect OWL
performance and CMJ and RJH increases cannot be
transferred to OWL performance. However, in spite of
an improvement in these strength characteristics, failure
to transfer to OWL performance may be caused by
deterioration of lifting techniques.
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Abstract
In this study, the effects of caffeine supplementation in professional soccer players on the Hoff and sprint
Purpose:
Material:

Results:
Conclusions:
Keywords:

tests were examined.
11 professional soccer players participated in this study in line with this purpose (Xage=20.636). The Hoff
and sprint tests were applied 3 times at 1 week intervals. In each of these practices, caffeine added water was
performed on the participants in the first week, and placebo was performed in the second week. In the third
week, the participants were tested without any additional supplement. This practice lasted 3 weeks. Caffeine
supplementation was given to each participant with the amount of 6 mg / kg in 200 ml water 1 hour before
the tests, and placebo supplementation in 200 ml water was given 1 hour before the tests. The soccer players
did the hoff test and sprint test respectively after 20 minutes of warming period.
Following Wilcoxon signed-ranks analysis, it was found that caffeine supplementation and placebo
applications significantly increased the hoff test averages (p <0.05), while sprint test averages were reduced
significantly in statistical terms (p <0.05).
As a conclusion, we can state that caffeine application significantly increased the hoff test averages in
comparison to placebo (p <0.05), and that it caused sprint test averages to decrease significantly in statistical
terms (p <0.05).
professional soccer player, caffeine, placebo, hoff test, sprint test.

Introduction1
The physical requirements of the soccer activity and
the movements of the players in the competition have been
the focus of many studies by sportsmen in recent times.
These studies show that soccer has an intermittent nature
that involves 3-5 second-long high-intensity movements
such as jumps, turns, and sliding tackles [1, 2]. Research
findings have revealed that aerobic capacity, anaerobic
power, strength, speed, flexibility, agility, balance, and
coordination are the factors that lead to physical fitness
in soccer [3, 4]. Achieving the goal in soccer depends on
some factors. One of them is the technique of the soccer
player, which is one of the factors that contribute to
physical fitness. The basic form of performance in soccer
depends on the broader use of capabilities [5].
For this reason, applications aiming to carry the
physical condition of the players to advanced levels are
planned, and the performance status of the players are
examined with the tests performed from time to time.
In some studies, the players are exposed to various
evaluations in accordance with their positions on the pitch
during the game, and some are examined totally regarding
all their game positions on the pitch [6, 7].
With the features described above, efforts are made to
increase the physical capacities of players and to further
improve their performances through training. Different
methods are applied to further improve the physical fitness
level. Therefore, it is important that coaches continuously
test the players’ levels of performance and talent. While
setting up a training program, it is also important to know
that practices such as different movements, sprints and so
© Karabağ S., Taş Z., 2019
doi:10.15561/20755279.2019.0304

on that players are made to perform during training affect
each other and are affected by one another. Therefore,
movements that affect each other in a positive way can be
taken into consideration while planning the practices [8].
It is also important to regulate the life habits as well
as the training methods used to increase the performance
levels of the players. These requirements can be considered
sleep, rest and nutrition. Nutrition can be divided into pretraining and post-workout days. In order to increase their
performance, athletes also use a number of nutritional
support products. One of these products is caffeine.
There are many reasons why caffeine is used by athletes.
Caffeine causes stimulant effects, awake, improving
physical performance, increasing performance, increasing
attention, etc. are important reasons. Recently, many
effects of caffeine on the central nervous system as well
as on the heart and circulatory system, respiratory system
and endocrine system have been investigated. Caffeine,
especially on the nervous system with the stimulating
effect of the athletes were found to be more alert and fit.
In addition, the effect on the cardiovascular system is also
known to accelerate the heart beat and expand the carcass
(vasodilatation). In this way, it is predicted that more
rapid blood flow will be provided to the cells and faster
energy will be produced.
Therefore, caffeine has long been included in the
excipients section of the list of prohibited substances,
prepared by the World Doping Agency (WADA). But
today it has been removed from the doping list.
The aim of this study was to investigate the effect of 6
mg / kg caffeine loading on Hoff test and Sprint test.
Soccer
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Soccer, played by feet and based on team play, is
the most popular sport in the world. It is based on the
principle of scoring goal with a ball and two teams of
11 each. The history of soccer dates back to distant past.
Many countries have claimed that they were the ones to
play soccer for the first time. The widely accepted view,
however, is that this sport was played for the first time
in England and France. In the soccer of the Middle Ages
and the soccer in England and France, in addition to the
foot and the head, the ball could also be kicked by hand.
At that time, especially in the UK, it attracted plenty
of attention and almost became an epidemic. In 1314,
the King of England, Edward II, banned soccer in his
country because of the increased and unstoppable interest
in soccer. In spite of King Edward II’s prohibition, soccer
continued to attract great interest and spread throughout
the world. Soccer, which made great progress in the 17th
century, spread throughout England in the 19th century
[9].
The concept of “Test” in soccer
If the success of a training program in football or the
targeted high-level performances are supported by tests
or measurements, the programs prepared will be more
successful. Thus, the results can be more easily obtained.
The success of a test depends on the fact that the test
actually measures the data to be obtained, so the tests to
be used should be objective. The tests should have validity
and reliability, should be repeatable, and should be
objective enough to yield the same results independent of
the tester. This is because the data obtained from the tests
can be used to estimate future performance measurements,
to determine weaknesses and strengths, and to show the
emerging progress. Besides, the tests can be employed to
measure the success of the existing training program, to
determine the appropriate training groupings for athletes
and to motivate athletes [10, 11].
Additionally tests can be used
•
to evaluate the level of physical fitness,
•
to prepare work schedule and calendar,
•
to measure the effect of training programs and
matches,
•
to strengthen individual or team weaknesses,
•
to motivate the players by giving objective
information,
•
to train soccer players,
•
to make evaluation after rehabilitation and injury,
•
to establish standards and player data bank for
the future,
•
to avoid overloads,
•
to advise the coach or the manager,
•
to improve soccer players,
•
and to give confidence to the players regarding
their capacity to perform better.
It should be kept in mind that some factors that affect
test results should be minimized or even eliminated.
Ambient temperature, humidity, noise level, and adequate
sleep before testing are some of these factors. The mental
state of the athlete, the treatment received by the athlete
(if any), the time when the test is performed, the time of
130

the last meal, and the test venue also affect test results.
In addition, the experience and knowledge of the athlete
and the tester about the test, the provision of sufficient
staff to do the test, the accuracy of the measurement, and
adequate warm-up are important factors to be considered
[10].
As such, the tests to be applied in soccer are divided
into two as laboratory and field tests. Likewise, coaches
are divided into two groups among themselves as those
who prefer laboratory or field tests. The reason for this
is the type of work preferred by the coaches. Some of
the coaches prepare training schedules according to the
results of the measurements carried out in the laboratory,
while some of them prepare those schedules according to
the results of the measurements made in the field [12].
As popular laboratory tests, maximal aerobic power
measurement (VO2max), lactic acid measurement and
anaerobic power measurement tests are used in soccer.
As laboratory tests are performed in a more controlled
environment, the results are less affected by external
factors in comparison to field tests. As a result, the
measurement tools used in laboratory tests are considered
valid and reliable. For this reason, laboratory tests yield
more reliable and more detailed results than field tests
[11]. Furthermore, individuals who practice outdoor sports
in the field may not trust the results of the laboratory tests,
and due to adaptation problems, they may fail to deliver
satisfactory performance during the test [13].
Principles of application of technical tests in soccer
•
Before applying the technical tests, the test
elements should be determined and learned theoretically,
and enough warm-up should be done in accordance with
the test,
•
The test should be tested for a specified period
of time and for a specified number of movements in
accordance with the purpose of the test,
•
Necessary safety precautions should be taken at
the place where the test is carried out, and principles of
tools and equipment use should be obeyed,
•
Technical tests should be carried out on the
soccer field if possible,
•
For the soccer players who will take technical
tests, test should be administered under the same
conditions as much as possible [14].
The Hoff Test
Hoff is a football-specific field test with ball
movements, jumps, changing directions while running and
sprints in it. The test starts with ball dribbling. Then, the
athlete jumps over 30 cm high obstacles. Following this,
the athlete runs around cones numbered 1, 2, 3, 4, 5 and 6
that are placed 25.5 m. apart from each other respectively.
Then, between the 7th and 8th cones, he runs backwards
(Figure 1). Each round in the test is approximately 290 m.
The aim of the test is to reach the maximum distance in
8 minutes. A relationship of 0.96 was found between the
distance traveled in the test and VO2 max [15]. Interval
training includes repetitions of short and long-term, highintensity, intermittent low-intensity exercises or rests
[16]. It is stated that the interval training performed at
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HRmax of 90-95% between 3 to 5 minutes has
improved the endurance capacity [17].
The Sprint Test
Upon the start command, the athlete in start position
in Figure 1 starts running from cone 3. He runs straight
at maximum speed to cone 1 and touches the cone with
the right hand. He then runs at maximum speed to cone
2 and touches cone 2 with the left hand. Later, he runs at
maximum speed to the right towards cone 3 and touches
it with the right hand. As soon as the athlete reaches cone
3, the chronometer is stopped. In this practice, the athlete
performs a maximum of 3 repetitions with full rest. The
best record achieved by the participant is recorded [18].

Caffeine
Caffeine is a substance that is used frequently with its
areas of use increasing rapidly today. Caffeine makes the
user physiologically and psychologically more sensitive
by stimulating the central nervous system. It is also a
substance that provides more effective use of coordination
power, and with its effect on alertness, it increases
attention by preventing fatigue and distraction. When this
substance is combined with some painkillers and migraine
drugs, it increases the response time and effective domains
of drugs. Caffeine can also be used to reduce headache.
Besides, it can be used for shortness of breath problems
and postoperative problems of newborn children [19].
Caffeine used as a solution to these problems is beneficial,

Figure 1. The Hoff Test [14, 15].

Figure 2. T-Test [14]
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but it produces some side effects in blood pressure in longterm use. In most studies, caffeine potentially produces
ergogenic effects. These studies have been observed
to provide effective benefits in submaximal, decreased
performance in endurance exercise and increased fatigue
[20]. In addition, caffeine contributes to the endurance
performance by increasing the mobilization of fatty
acids, thereby protecting glycogen storage. Caffeine
also reduces the fatigue by facilitating the transport of
calcium and by affecting muscle contraction and affects
plasma potassium accumulation accompanying fatigue.
The ergogenic effect of caffeine can be achieved with
the consumption of 6.5-7 mg / kg before exercise. This
positive effect of caffeine consumed before high-intensity
exercises was not observed [21].
Physiological effects of caffeine
Caffeine is a substance that stimulates the functions
of the central nervous system [22]. After oral intake, it is
rapidly absorbed, and serum levels are maximized in 3060 minutes [23, 24]. Caffeine moderately stimulates the
functions of breathing by increasing the blood flow and
ventilation of the lungs. Caffeine in 300-500 mg. doses
increases the basal metabolic rate (BMR) by 10% and
this effect lasts 4 hours. However, in terms of total basal
metabolic rate (BMR), no difference was determined
between those who take caffeine regularly and those who
did not take any caffeine [25].
Effect mechanism of caffeine
Caffeine is a very strong mental stimulant. It may
impair motor coordination [26]. Even in small doses of
caffeine intake, rapid reaction and swift movement can
be achieved [27]. The intensity of this effect can vary
according to the amount of caffeine used, the physical
structure of the individual, the type, intensity and duration
of exercise, the habituation of the individual to methyl
xanthine and the environmental factors during exercise
[28]. High doses of caffeine intake in humans and rats
increased blood pressure and augmented epinephrine
release. This situation increased the risk of coronary heart
disease in the adult population [29].
It has been determined in most of the studies done
on the effect of caffeine on the performance of isolated
muscles that it affected the performance by changing the
mechanism of excitation-contraction and increasing the
power formation in the muscle. Recent studies suggest
that muscle types are important in evaluating the relation
between caffeine and power formation in the muscle and
fatigue [30]. Some researchers suggest that caffeine use
only benefits athletes who have reached their performance
level [31]. Caffeine can acutely and chronically increase
growth hormone (GH), thyroxine (T4) and thyroid
stimulating hormone (TSH) levels. Studies show that
caffeine consumption may play a protective role against
benign or malignant thyroid neoplasia. In studies carried
out in the past, it was observed that neoplasia did not
increase in rats in whose drinking water caffeine was
added for a long time. It was stated that caffeine alone
decreased T4 levels and led to an increase in the levels
of TSH. However, with 1500 ppm (approximately 140
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mg / kg / day; high dose) caffeine, thyroid follicular cell
proliferation and liver hypertrophy were detected [32].
Caffeine metabolism
After oral intake of caffeine, 99% of it is absorbed
from the gastrointestinal tract and reaches the highest
concentration in plasma within 30-120 minutes. Due
to its hydrophobic properties, it has the ability to easily
pass through all biological membranes. Less than 5% of
caffeine is excreted in the urine without metabolizing.
After caffeine has reached the highest concentration in
plasma, the concentration in the brain remains unchanged
for at least one hour [33].
Effect of caffeine on fat oxidation
Does caffeine increase fat metabolism? Even if caffeine
increases fat metabolism, fat oxidation is insignificant in
some cases where caffeine is ergogenic such as strength
training and short-term intensive activities. In addition,
these studies have shown that caffeine did not reduce the
rate of respiration change and did not increase plasma
FFA levels. In 12 different studies in the laboratory of Van
Someren, there was no reduction in the rate of respiration
change after caffeine intake [34, 35].
In another study, caffeine intake increased arterial FFA
levels. Important information has shown that caffeine
increases adrenaline levels, and it was shown in another
study [36] that the caffeine increased the sympathetic
stimulation of legs. However, FFA mobilization occurs
even in tetraplegics when there is no increase in
catecholamine levels [34, 35]. The author argues that the
following scenario of fat metabolism occurs. Caffeine
fires A1 receptors of adipocytes and this increases
lipolysis (which can increase sympathetic activity and
result in adrenergic receptor stimulation); increase in FFA
levels results in increased hepatic intake of FFA, some of
which are oxidized to triglycerides or esterified; excessive
FFAs form ketone bodies that are released and discharged
by various tissues, including skeletal muscle.
Effect on muscle glycogen
It has been shown that caffeine is useful in cases
where the glycogen is limited in many exercise protocols
(under 30 minutes of exercise) in which caffeine uses
less glycogen. In addition, the literature on the effect of
caffeine on muscle glycogen is limited. Early studies [37]
showed that caffeine reduced glycogen use during longterm but not-up-to-the-level-of-exhaustion exercises.
Other researchers [38] who found that it reduced net
catabolism in the first 15 minutes of this exercise, were
approved by Erickson et al. [39].
Although Jackman et al. [40] determined that
caffeine increased the duration of endurance, they found
no difference in muscle glycogen use during exercise
at VO2max. Similarly, Chesley et al. [41] found no
difference in glycogen after 3 or 15 minutes of exercise
in 85% of VO2 max. Although caffeine and theophylline
increased the endurance time in exercises which lasted 32
minutes, no difference was observed in either glycogen
consumption or muscle glycogen in placebo trials.
Greer et al. [42] found no difference in either glycogen
consumption or muscle glycogen in placebo trials. Thus,
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even if glycogen was not used, no limiting factor was
found in endurance time. Laurent et al. [43] reported that
glycogen was not used because of the use of caffeine in
exercises performed in 65% of VO2 max for 2 hours.
In another study [44] in 70% of VO2 max of 10-minute
and 60-minute exercises, no difference was detected in
glycogen catabolism.
The effect on lactate
Some interesting issues regarding carbohydrate
metabolism are increasingly being evaluated. According
to the researchers [41, 44] caffeine intake significantly
increases blood lactate levels. The dogma that this
constitutes carbohydrate use is a paradoxical idea.
Interestingly, this was probably more common than a
decrease in RER associated with caffeine intake and an
increase in FFA levels. In addition, the measurements of
muscle acetylcholine and citrite [42, 44] generally do not
support such a mechanism. Muscle lactate measurements
in stable equilibrium exercises did not show any difference
when theophylline and caffeine were consumed. In a
study [42] it was clearly proved that caffeine increased
the arterial lactate level during exercise.
Impact on energy status
Chesley et al., [41] found that caffeine increased the
energy status due to less deposition of adenosine mono
phosphate (AMP) and adenosine di phosphate (ADP)
levels and lower phosphokreatine (PCr) degeneration.
However, these changes were used only in the subgroup
of participants in whom less muscle glycogen was used
following caffeine intake. The importance of this finding is
that the research was based on their glycogen information
by dividing the participants into two groups and then
examining their energy status in more detail. Marsh et al.
[45] conducted a research as a pilot study using NMRS.
The researchers studied 3 individuals who received
theophylline and applied consecutive arm. Clearly, these
findings have triggered greater research.
Effect on catecholamines
The endpoint of the glycogen use model is the
increased sympathetic activity due to caffeine. Clearly,
caffeine may increase the circulatory level of adrenaline
[42, 44]. Only a few studies reported otherwise [46].
However, the increase is very moderate and controversial
in terms of metabolic significance. When fatigue is
delayed by electrically stimulating individuals’ muscles
[34] caffeine causes a normal increase in FFA levels of
individuals in resting. With the increase of adrenaline
levels, no difference occurred in AMP, ADP, ATP and
PCr or measured lactate levels and muscle glycogen
degeneration.
Caffeine and exercise relationship
In addition to training programs, some food
supplements are being used in order to increase the
athletes’ performance. One of these supplements is
caffeine.
Caffeine is used by athletes for many significant
reasons, some of which are that caffeine has a stimulatory
effect, keeps athletes awake, improves performance by
eliminating physical exhaustion, increases attention, and

so on. Recently, the effects of this substance on the heart
and circulatory system, respiratory system and endocrine
system, as well as on the central nervous system, have been
investigated. The stimulating effect of caffeine especially
on the nervous system has been determined to keep
athletes more alert and fitter. Moreover, with its effects
on the cardiovascular system, it is known to accelerate
heartbeats and expand the blood vessels (vasodilatation).
In this way, it has been suggested that the cells will be
provided with faster blood flow resulting in faster energy
generation.
Therefore, caffeine was long included in the stimulants
section of the prohibited substances list prepared by the
World Doping Agency (WADA). However, it has been
removed from the doping list today [47].
The purpose of this study is to investigate the effects of
daily caffeine supplementation of 6 mg/kg to professional
soccer players on Hoff test and sprint test.
Foskett et al. [48] examined a soccer player who was
administered a moderate dose of caffeine supplement (6
mg/kg) in terms of his aesthetics of passing the ball and
his ability to control the ball. At the end of the research,
it was observed that the player’s ability to pass the ball
accurately and the ability to control the ball improved.
This shows the positive effect of caffeine in performing
fine motor skills.
The effect on endurance in long-term exercises
Most investigators examined fatigue occurring in
endurance exercises between 30 and 60 minutes. It was
found that caffeine had an ergogenic effect on this situation
[42] but only a few studies determined the opposite
[49]. Even in 30-minute exercises in which exhaustion
occurred, the effect of caffeine was observed. Under this
condition, the muscle glycogen was probably depleted. In
another study [50] more than 50% of glycogen remained
in fatigue, which revealed that the breakdown of glycogen
in such conditions did not limit the study.
The effect on speed and power in long-term exercises
Studies on the effect of caffeine on performance or speed
in endurance exercises are rarely conducted. Some studies
determined that caffeine often increases performance in
activities such as stepping up and repetitive jumping as
well as sprint test and cycling [51, 52, 53, 54]. These
studies were often applied to small groups and in protocols
that are not accepted today. Berglund and Hemmingsson
[55] found that caffeine led to an increase in high-speed
movements of cross-country skiers participating in the
competitions. This study is controversial because the
researcher compared his knowledge in a complex way.
However, each test is difficult, and skiing is an ungrateful
sport because it is almost impossible to predict when and
how long it will snow. Researchers studied elite skiers in
both high and low altitudes from 20 to 23 km. Marking
was done both at the halfway and at the finish line, and
it was revealed that caffeine absorption resulted in faster
finishing time. The total time was approximately 55 to
67 minutes, and the athletes who were administered
caffeine were found to be 33 to 101 seconds faster at both
high and low altitudes. Similarly, the athletes who were
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given caffeine at finishing time were found to be 59 to
152 seconds faster at both high and low altitudes (there
was a statistically significant difference between the lowaltitude exercises and the finishing time p <0.10).
The effect on power in short-term high intensity
exercises
Wiles et al. [56] gave the participants 1500 m running
test and observed that caffeine intake caused a significant
increase in running speed by 4.2 seconds. However, it
should be known that this study was done on elite athletes.
No correlation was found between the increase in caffeine
intake and running speed or caffeine intake habits.
Colomp et al. [57] studied 100 m free style swimmers.
While caffeine intake led to no increase in the athletes
without training, it created a significant increase of about
1 second in average time in the athletes with high training
levels.
When short-term activities were examined, the results
seemed to be more complicated as the exercise was short
and intense, and the measurements were minimal and
thus hard to make. Anselme et al. [58] found that caffeine
increased sprint at maximal power by 6 seconds, but that
it caused no increase in 30-second Wingate test.
Prescription for optimal Use
Does the method of caffeine intake make any
difference in the effect of caffeine? No clear answer is
available for this question. That’s why, a comparison
that has never been made before should be made.
Caffeine and other methylxanthines can be taken through
intramuscular injection, venous infusion, suppository or
orally. Most researchers administer caffeine orally either
purely, through a capsule or in water solution. In most
studies, only one dose was administered orally, but in a
few studies doses were repeated. It was not determined
how caffeine should be taken and what dose should be
administered when [59].
Timing
Most researchers administered caffeine one hour before
the exercise and after the exercise. This protocol was
chosen because caffeine is absorbed quickly and plasma
concentration reaches the maximum level approximately
in 1 hour. No information about the plasma concentration
of caffeine and differences among participants regarding it
is available in most studies. Caffeine is slowly catabolized
(halving time is 4-6 hours), and individuals maintain
circulation concentration at this level for 3 to 4 hours. It
was claimed that since lipolysis due to caffeine produces
free fatty acids at the highest level, waiting for three hours
is the optimal choice [60]. However, this hypothesis has
not been tested, and the ergogenic role of these lypolisis
is very doubtful.
Dosage
Interestingly, some researchers administered caffeine
in a certain dose rather than basing the dosage on the
individual’s body mass. This may result in variations in
the responses. In a few studies, caffeine was administered
based on body mass without fats. However, caffeine
dissolves both in water and fat, and possibly body fat is an
important factor for caffeine distribution. As mentioned
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above, most researchers did not report the plasma
caffeine concentration of participants, which renders
the understanding of some studies as inconsistent in the
literature. In the laboratory of Graham and McLean, the
plasma caffeine concentration was routinely measured.
The caffeine administered on the basis of body mass
was shown to result in a very intensive plasma caffeine
concentration in both women and men [61]. In general,
the average caffeine doses of women with less body
weight were approximately 20% higher than those of
men. In addition, most of these studies did not examine
gender differences.
Placebo
“Placebo”, a Latin word, means “I will please.” It
implies a subjective positive effect of something taken for
the purpose of the drug or remedy. The opposite is the
concept “nocebo”, meaning ‘I will hurt’, and it refers to a
negative subjective experience [62].
Brody [63] suggested that the placebo effect has
four basic definitions. Among these, we mentioned
the definition “specific effects of a treatment as well as
the resulting non-specific effect” in the” Introduction”
section, which has lost its significance in recent years.
Other definitions are as follows and each definition has
close meanings:
a) Therapeutic effect produced by an ineffective drug
in terms of medical biology (biomedically)
b) The therapeutic effect or side effect of a drug, which
cannot be explained by its pharmacological properties
c) The effect that is common to all treatments ... Brody
(1982) described placebo under a definition covering all
these definitions “as an attempt to accelerate the medical
treatment or medical treatment method which is benefited
from its symbolic effect and is believed not to show a
specific activity for a treatment situation by the physician”
and suggested the concept of “symbolic effect “, which
we will discuss in the “conclusion” section.
Forrester [64] a sociologist, argued that the placebo
effect is never limited to this definition, although placebo
has been widely used in health sciences “as a drug to
test the hypotheses of experimental scientific medicine.”
Indeed, Forrester has a point in this criticism. In fact,
placebo control groups were used even in some animal
experiments without the need to define the placebo
effect [65, 66]. According to Forrester, the placebo effect
should include the mood of the clinic or the practice of
the physician, the physician’s manner of reasoning when
faced with problems, the efforts to soothe the patient,
and the trust and understanding created by the physician,
especially if the physician and the patient have a long
history. To Forrester, the placebo effect is also related
to power relations. The role of the physician profession
and the physician’s ability to make the patient feel better
also play a role in the placebo effect. Referring to Spiro
[67] who has done many studies on the placebo effect,
Forrester argues that not only the physician-patient
relationship but also the recent high-tech spell should
be considered in the placebo effect. Forrester states that
this is related to “fraud”, “cheating” and “lie” because the
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Table 1. Summary of The Study on The Effect of Caffeine on Exercise Performance
Resource

Participants

Caffeine dose

Protocol

Results

Ivy et al.

7M, 2F; Trained
Cyclists

250+250 mg
(M:6.9, F:8.8)

Max on bicycle for 2
hours Load

Caffeine: 7.4% more
work; 31% more fat
burn; the same running
time

Cohen et al.

5M, 2F; Trained
runners

a:0, b:0, c:2.1,
d:3.2, e:4.5

21 km run in hot and
damp circumstance

No difference in running
time

Berglund&Hemmingson

8-10M: 4-5F
Trained skier

6 mg/kg

n=13 high altitude 23
km n=14 sea level 20
km competition

Kovacs et al.

15M; Trained
Cyclist

a:0, b:0, c:2.1,
d:3.2, e:4.5

Stimulant for about an
hour

Macintosh&Wright

7M, 4F; Trained
Swimmers

6 mg/kg

1500 m swimming

With caffeine: 500 m:7
sec, 1000 m: 8 sec, 1500
m: 23 sec faster

Bruse et al.

8M Rower

a:0, b:6, c:9

2000 m rowing

Time (sec): a:416,
b:411*, c:412*

2-2.5 mg/kg

1500 m running a: ran
controlled b: 1100
m controlled, then
finished pulling up
knees.

a /sec): pl:290;
caffeine:286.*, b final
400 (km/h): pl:22.9,
caffeine: 23.5

5 mg/kg

Wingate test

No difference in
exhaustion rate or
average and maximum
power
No difference in
exhaustion rate or
average and maximum
power
Caffeine: max. Power
964 vs 940 W*

Wiles et al.

Collomp et al.

18M; 10M;
Trained runners

3M, 3F active

Greer et al.

9M, active

6 mg/kg

4 Wingate test in
4-minute intervals

Anselme et al.

10M, 4F active

250 mg

6 sec sprint gradual
load cycling ( 5-minute
rest)

patient must be unaware of what has been done to him to
create the placebo effect, and raises the question “is there
any justification for any form of medical treatment that
obliges the patient to be deceived?”
Material and methods
Participants
11 soccer players playing in professional leagues
participated in the study. Participants were involved in
the study when they were in the passive period before the
camp preparation period, without engaging in any sporting
activity. The mean age of the football players was 20.67 ±
0.72 years, the mean height was 179.13 ± 7.38 cm and the
body weight average was 74.27 ± 4.68 kg.

Ones with caffeine
intake were faster in
the 1st and 2nd laps
(p<0.10)
Time (min): a:62.5,
b:61.5, c:60.4, d:58.9,
e:58.9

None of the participants had experienced a neurological
disease or vestibular-visual disorder in the previous year
and none had a severe lower extremity disability within
the last 6 months. Before the study, each participant was
given detailed information about the risks and discomforts
related to the study, and each was made to read and sign
the volunteer consent form.
Caffeine Intake
In the study, the Hoff and sprint tests were applied 3
times with a one-week interval. In each of these practices,
caffeine added water was applied to the participants in the
first week, and the placebo was administered in the second
week. In the third week, the participants were tested
without any additional supplement. This practice lasted
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3 weeks. Caffeine supplementation was given to each
participant at an amount of 6 mg/kg in 200 ml of water 1
hour before the tests, while the placebo supplementation
was administered as 200 ml of water 1 hour before the
tests.
Research Design
The Hoff and sprint tests to be applied in the study
were applied 3 times at 1 week intervals. In each of these
practices, caffeine added water was performed on the
participants in the first week, and placebo was performed
in the second week. In the third week, the participants
were tested without any additional supplement. This
practice lasted 3 weeks. Caffeine supplementation was
given to each participant with the amount of 6 mg/kg
in 200 ml water 1 hour before the tests, and the placebo
supplementation in 200 ml water was administered 1 hour
before the tests.
Test Protocol
The technical test protocol was applied to the subjects
as follows.
Warm-up phase: Test-specific warm-up program for
20 minutes.
Test Phase: The Hoff Test and Sprint Test for Soccer
Players were performed.
Completion stage: consists of 10-minute jogging and
stretching.
Statistical Analysis
SPSS for Windows 21.0 package program was used
for the statistical evaluation of all measured data. Mean
and standard deviations of the data obtained from the
participants were calculated. In order to determine the
effect of each experiment, Wilcoxon signed rank analysis
test was applied.

Results
In this part of the study, the findings of the analyses
using the data of the participants were converted into
tables and interpreted.
According to Table 1, the average age of participants
was 20, 636 with a standard deviation of 0, 8090; the
weight average was 74, 273 kg with a standard deviation
of 4, 7768; the average height was 1.7936 m with a
standard deviation of 0.07580.
When Table 2 is examined, Wilcoxon signed rank
analysis of the Hoff test scores shows a statistically
significant difference in favor of the placebo group (p
<0.05). According to this result, it can be concluded that
placebo application increased the endurance of the group.
When Table 3 is examined, Wilcoxon signed rank
analysis of the Hoff test scores shows a statistically
significant difference in favor of the caffeine group (p
<0.05). According to this result, it can be concluded that
caffeine application increased the endurance of the group.
When Table 4 is examined, Wilcoxon signed rank
analysis of the Hoff test scores shows a statistically
significant difference in favor of the caffeine group (p
<0.05). According to this result, it can be concluded that
caffeine application increased the endurance level of the
group more than the placebo application.
When Table 5 is examined, Wilcoxon signed rank
analysis of the Sprint test scores shows a statistically
significant difference against the placebo group (p <0.05).
According to this result, it can be concluded that placebo
application increased the dexterity level of the group.
When Table 6 is examined, Wilcoxon signed rank
analysis of the Sprint test scores shows a statistically
significant difference against the caffeine group (p <0.05).

Table 2: Descriptive Statistics
Descriptives
n

Valid Data
Missing Data

Average
Median
Mod
Std. Deviation
Minimum
Maximum

Age
11
0
20.636
21.000
21, 0
.8090
19.0
22.0

Weight
11
0
74.273
76, 000
69.0a
4.7768
66.0
80.0

Height
11
0
1.7936
1.7800
1.72a
.07580
1.69
1.91

Table 3: Wilcoxon Signed Rank Analysis Results of Placebo Application (The Hoff Test)
Mathematical Expression

Ranks

n

Mean Rank

The Hoff Test Placebo - The Hoff Test Control

Negative ranks
Positive ranks
Equal
Total

1a
10b
0c
11

3.00
6.30

a. The Hoff Test Placebo < The Hoff Test Control
b. The Hoff Test Placebo > The Hoff Test Control
c. The Hoff Test Placebo = The Hoff Test Control
136

Total
Ranks
3.00
63.00

Z

p

-2.669 .008
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Table 4: Wilcoxon Signed Rank Analysis Results of Caffeine Application (The Hoff Test)
Mathematical Expression

Ranks
n
Negative ranks 0a
Positive ranks 11b
The Hoff Test Caffeine - The Hoff Test Control
Equal
0c
Total
11
a. The Hoff Test Caffeine < The Hoff Test Control
b. The Hoff Test Caffeine > The Hoff Test Control
c.The Hoff Test Caffeine = The Hoff Test Control

Mean Rank Total Ranks
.00
0.00
6.00
66.00

Z

p

-2.934 .003

Table 5: Wilcoxon Signed Rank Analysis Results of Caffeine and Placebo Application (The Hoff Test)
Mathematical Expression

Ranks
n Mean Rank Total Ranks
0.00
Negative ranks 0a .00
66.00
Positive ranks 11b 6.00
The Hoff Test Caffeine - The Hoff Test Placebo
Equal
0c
Total
11
a. The Hoff Test Caffeine < The Hoff Test Placebo
b. The Hoff Test Caffeine > The Hoff Test Placebo
c. The Hoff Test Caffeine = The Hoff Test Placebo

Z

p

-2.936 .003

Table 6: Wilcoxon Signed Rank Analysis Results of Placebo Application (Sprint Test)
Mathematical Expression
Sprint Test Placebo - Sprint Test Control

Ranks
Negative ranks
Positive ranks
Equal
Total

n Mean Rank
11a 6.00
0b .00
0c
11

Total Ranks Z
66.00
.00
-2.936

p
.003

a. Sprint Test Placebo < Sprint Test Control
b. Sprint Test Placebo > Sprint Test Control
c. Sprint Test Placebo = Sprint Test Control
Table 7: Wilcoxon Signed Rank Analysis Results of Caffeine Application (Sprint Test)
Mathematical Expression

Ranks

n Mean Rank

Sprint Test Caffeine - Sprint Test Control

Negative ranks 11a 6.00
Positive ranks 0b .00
Equal
0c
Total
11

Total
Ranks
66.00
.00

Z

p

-2.934

.003

Z

p

-2.934

.003

a. Sprint Test Caffeine < Sprint Test Control
b. Sprint Test Caffeine > Sprint Test Control
c. Sprint Test Caffeine = Sprint Test Control
Table 8: Wilcoxon Signed Rank Analysis Results of Caffeine and Placebo Application (Sprint Test)
Mathematical Expression

Ranks

Sprint Test Caffeine - Sprint Test Placebo

Negative ranks 11a 6.00
Positive ranks 0b .00
Equal
0c
Total
11

a. Sprint Test Caffeine < Sprint Test Placebo
b. Sprint Test Caffeine > Sprint Test Placebo
c. Sprint Test Caffeine = Sprint Test Placebo
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According to this result, it can be concluded that caffeine
application increased the dexterity level of the group.
When Table 7 is examined, Wilcoxon signed rank
analysis of the Sprint test scores shows a statistically
significant difference against the caffeine group (p <0.05).
According to this result, it can be concluded that caffeine
application increased the dexterity level of the group more
than the placebo application.
Discussion
There are many studies in the literature in which
the effects of caffeine on sports performance were
investigated. These studies have revealed that beverages
containing caffeine improve reaction time and increase
aerobic and anaerobic endurance. They are also reported
to reduce drivers’ insomnia and to improve marksmanship,
surveillance and psychomotor fitness in soldiers [68, 69,
70, 71]. Furthermore, there are studies on the ergogenic
effect of caffeine intake before moderate intensity exercise
[72, 73]. The accessed literature shows that performance
benefits of moderate caffeine intake can be observed in
sports that require endurance and involve high intensity
activities [70]. As a result, caffeine supplementation can
be said to increase sports performance.
In this study, caffeine supplementation of 6 mg/kg was
administered to 11 professional soccer players involved in
no sports activities prior to the preparation period. It was
determined that caffeine supplementation significantly
increased the Hoff test averages of the participants
and decreased the sprint test times, thus positively
affecting the strength and speed performance. Placebo
supplementation, on the other hand, showed less effect
compared to caffeine supplementation, but compared to
no-supplementation cases, better results were achieved in
the tests.
Astorino and others examined the effect of 5 and 2 mg/
kg of caffeine intake on muscular strength and muscular
endurance performance in an isokinetic ergometer. They
reported that 2 mg/kg of caffeine intake did not affect
muscular performance or muscle pain perception, but 5
mg/kg of caffeine intake improved muscular performance
and decreased muscle pain [74].
In a similar study, Foskett et al. (2009) analyzed
the effect of caffeine supplementation (6 mg/kg) on
the soccer players’ skills to pass the ball and their ball
control techniques. This study revealed that the shot on
target rate of players increased and their ball control
techniques improved, which shows the positive effect
of caffeine on the performance of fine motor skills.
In another study Lara et.al., (2014) in which female
soccer players were administered caffeine and placebo
(3 mg/kg) supplementation in two separate periods, a
significant difference was observed in favour of caffeine
supplementation in terms of jumping scores and sprint
speeds compared to placebo. In a simulated competition,
higher scores were achieved through caffeine
supplementation than through placebo in terms of running
distance, the number of sprints and the distance taken at
a speed higher than 18 km/h [69]. In yet another study,
138

Wiles et. al. (1985) administered a 1500 m running test to
the participants and identified that caffeine intake led to a
significant increase in running speed [56].
Ivy et. al. (1979) showed that caffeine intake
following 2-hour bicycle exercise caused an increase in
the total power output of the participants [37]. Hogervorst
and others (2008) did a study on caffeine intake of
cyclists. This study suggested that there were significant
improvements in participants’ exercise duration, exercise
intensity, and cognitive function tests [72].
Hewlett and Smith (2007) point to the significant
effect of caffeine supplementation on the soccer players’
test duration by referring to its stimulating effect on the
nervous system, which results in sportspeople being fitter
and more alert [75].
Haskell et. al. carried out a study involving a group of
young male participants. The study revealed that caffeine
supplementation improved reaction time and increased
concentration and the number of correct answers to the
questions asked [76].
Kennedy and Scholey (2004) conducted a study on
the effects of beverages containing caffeine and glucose
on the fatigue resulting from long-lasting activities. It
was observed that the combined consumption of caffeine
and glucose caused improvements in performance
and personal fatigue [76]. In their study, Holston and
Jeukendrup (2008) found that caffeine-glucose solution
increased performance by 9% compared to placebo and
by 4.6% in comparison to glucose [68].
In contrast, Collomp et. al. (1990) claimed that short
term or long term caffeine consumption did not reveal a
significant level of difference when compared to placebo
[57]. In addition, there are also studies Hindmarch et. al.,
(1998); Herz, (1999) which argue that caffeine does not
have a significant effect [77, 78].
It can be stated that differences in various studies may
be related to method selection, training level, participant
selection and the amount of caffeine supplementation.
Conclusion
In this study, caffeine supplementation of 6 mg/kg was
administered to 11 professional soccer players involved in
no sports activities prior to the preparation period. It was
determined that caffeine supplementation significantly
increased the Hoff test averages of the participants and
decreased the sprint test times, thus positively affecting
the strength and speed performance. Likewise, though the
placebo supplementation showed less effect compared to
caffeine supplementation, better results were achieved in
the tests compared to no-supplementation cases.
The studies referred to in the discussion part of our
study showed that caffeine supplementation has a positive
effect concerning Hoff and Sprint tests. Evaluation of the
effects of caffeine supplementation on branch-specific
performances of players in different branches may provide
new insights for research. Obviously, more research
should be carried out to determine the positive or negative
effects of caffeine supplementation on speed, strength and
endurance performance. Another important result to be
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considered is the placebo effect. The positive effects of
this symbolic effect have been revealed in many studies
conducted in medicine and psychiatry so far. Therefore,
this positive role of the placebo effect, which we think
is not sufficiently examined, should be reconsidered in
relation to sports sciences and better understood.
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Abstract
In this study, the relationship between the joint range of motion, and the serve speed and hit rate of tennis
Purpose:
Material:

Results:

Conclusions:
Keywords:

players was examined. The voluntary participants of this study are tennis players in the university tennis team.
Twelve male students aged 18-25 voluntarily participated in the study. Participants were individuals, who
professionally played tennis with a license. Certain parameters of the participants such as the upper extremity
joint range of motion, extension and flexion angles of the elbow joint, abduction angle of the shoulder joint,
and flexion and extension angles of the wrist were measured through standard plastic 12 goniometers.
Similarly, the hit values were examined via the Revised Dyer Wall Test and serve speed values were examined
by using the Stalker solo 2 brand radar. Pearson correlation analysis was used to examine the relationship
between the joint range of motion and the serve speed and hit rate of the participants. The values below p
<0.05 were considered as significant.
In the study, it was determined that there was a moderate positive correlation between wall test and
shoulder abduction (p <0.05, r =.599); similarly, there was a high positive correlation between wall test
and wrist extension (p <0.05, r = 671); there was a high positive correlation between wall test and wrist
flexion (p <0.05, r = 638); there was a high positive correlation between abduction of the shoulder and wrist
extension (p <0.05, r =, 603); there was a very high positive correlation between wrist extension and wrist
flexion (p <0.001, r = 819), and it was determined that there was no significant relationship between the other
parameters (p> 0.05).
In conclusion, in this study, it was determined that the joint range of motion has a positive relationship with
both serve speed and hits.
tennis, joint range of motion, agility, serve speed.

Introduction1
Tennis serve requires optimal force, flexibility, timing
and coordination of various parts of the human body.
Therefore, serve performance depends on the complexity
of many interdependent factors. Among these, one of the
most important is undoubtedly the muscle strength and
joint range of motion [1]. The mobility of the human
body is provided by the muscles, the skeletal system, the
ligaments and the tendons. Mobility is the ability to make
the movement in different directions with a joint range of
motion [2]. Range of motion is the intended movement
that can be achieved at the required speed and in a wide
angle. In another definition, it is the range of motion of
joints and soft tissues as a response to active and passive
tensions. Motions occur under the conditions defined by
the joints, muscles, ligaments and tendons and under the
neurophysiology directing conditions. Flexibility is very
important in sport. It is one of the key basic requirements
for an athlete to perform his/her skills easily with large
angles. Faster and more ergonomic movements depend
on the range of motion, in other words, the flexibility.
Factors affecting the range of motion can be listed
as; Joint structure (anatomical and biomechanical
properties), gender and age difference, psychological
status, environmental conditions and circadian rhythm
© Soyal M., Kaya M., Çelik N.M., 2019
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(time of the day, heat status), training level, fatigue,
and warming up [3]. The mobility of the human body
is provided by the muscles, the skeletal system, the
ligaments and the tendons. Mobility is the ability to make
the movement in different directions with a joint range of
motion [2]. ROM (Range of Motion) values are important
for arranging the exercise programs for the training of
active athletes and in the follow-up of the performance of
the athletes [4]. In general, the goniometer has been used
for measuring the joint ranges [5]. Since the serve speed
of professional tennis players has reached 250 km/h, in
modern tennis, serve has become very significant because
of its mechanical advantage [6]. Strength and joint range
of motion are among the most important parameters of
serve and they should be improved through trainings. It
has been reported by various authors that the strength and
joint range of motion training increase functional goals
and athletic performance in tennis [7].
The aim of this study is to determine the effect of the
joint range of motion and some physical characteristics on
the serve speed of tennis players.
Materials and Method
Participants.
Twelve male students between 18-25 years old
voluntarily participated in the study. Participants were
individuals, who performed tennis professionally with a
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license. Volunteers were informed before they participated
in the study and their consent was taken.
Research Design.
Measurement of height and weight
Tape measure with a sensitivity of 0.01 cm was
used for the height measurements of the volunteers.
The measurements were conducted while the volunteers
were barefoot. Measurements were carried out while
the participants were head upright, with bare feet on the
ground, the knees stretched, the heels adjacent and the
body upright. The body weights were measured with bare
feet and the minimal clothing through a weighing scale
with 0.1 kg precision.
Measurements of Joint range of motion
In line with the purposes of the tests, 20-minute warmup exercises were conducted by the participant subjects
before the measurements. All measurements were
performed at the determined positions and at the maximal
points where the subjects reached and kept this position
for two seconds. During the measurement, the subjects
were bare feet and wearing shorts. The pivot points used
in the goniometric measurements of joint range of motion
were taken as reference in this study [1, 8]. Certain
parameters of the participants such as the upper extremity
joint range of motion, extension and flexion angles of the
elbow joint, abduction angle of the shoulder joint, and
flexion and extension angles of the wrist were measured
through standard plastic 12 goniometers. Elbow flexion
and extension was performed and evaluated while the
elbow bent while the volunteer was at sitting or standing
and neutral position, wrist and interphalangeal joints
extended and the elbow range of motion aligned. The
distal arm of the Goniometer was aligned parallel to the
axis of the forearm. The proximal arm of the Goniometer
was aligned parallel to the humerus. Then the volunteer
was asked to actively stretch and extend. 0 ° was
accepted as the starting point. In measuring the shoulder
abduction, the volunteer was in the upright position. The
shoulder and elbow were fully extended with the wrist
and the forearm and hand were pronated slightly while
the arm was slightly rotated inside. The volunteer was
asked to raise his upper extremity and the measurement
was performed on an axial plane [9].
Vertical jump test
Vertical jump performances of athletes were measured
by electronic smart speed lite system. Vertical jump test
was applied after 15 minutes of active warming; 5-minute
running, 5-minute short sprints, and 5-minute stretching
moves. When the athletes felt ready, they jumped to
the highest point they could. Then they landed on the
mat. Jumping distances of the athletes were measured
electronically in cm and the best of 3 attempts were
recorded [10].
Medicine ball throwing test
For the medicine ball throwing test, the athlete was
asked to stand at the designated starting point. On his
knees, the athlete was asked to throw the medicine ball
forward over his head in a throw-in position. The first
point of contact of the medicine ball with the ground was

determined. The distance between the starting point and
the first spot where the ball hit the ground were measured
and recorded. The best of the two trials were taken into
consideration [11, 12].
Revised dyer wall test (RDD)
This test was developed to determine tennis skills
against a board or wall. In this test, as many hits as
possible on the board or wall are recorded within the
designated time. Application of the test: a 7-cm thick net
line is drawn on the wall or board (3 m height - 4.5 m
wide). The line must be 91.7 cm above the floor. A border
line is drawn on the floor 20 feet (6 m) away from the
panel or wall. The subject who starts the test will stand
behind the border line and hits the ball over the net for 30
seconds. After a trial, 3 consecutive tests are performed.
Each hit to the wall is a score and the total score of 3 tests
is evaluated [13, 14].
Serve speed
Ball Speed Measurement in Serve; for the
measurement of the ball speed, all the serves are shot in
a closed tennis court in order to control the effect of the
air. Subjects were asked to warm up until they reached
the highest serve speed. 3 minutes after the warm up, the
test phase was started and they were asked to perform 5
serves at the highest speed possible. Radar (Stalker solo
2) was used for the measurement of the ball speed. The
radar used in the measurement of the ball speed was fixed
to the middle (net) line. In accordance with the rules of
tennis, backhand serve was required sending the ball to
the return point, and the serve was not recorded as valid if
the ball was dropped out of the net or outside the service
box (out). The feedbacks of the speeds were reported to
the players for the highest effort. All serves were placed
in the left service box (right side) for right-handed
players, and in the right service box (left side) for lefthanded players. All tennis players were instructed to use
the straight serve technique and were evaluated by three
tennis trainers. For the data analysis, the fastest (km / h) of
the 5 serves players scored was analyzed as the maximal
service (Vmax) [15, 16].
Statistical Analysis.
In this study, SPSS 24 package program was used
to obtain statistical results and the mean and standard
deviation of the measured and tested variables of all
subjects were calculated. Statistically, values below p
<0.05 were accepted as significant. Pearson correlation
analysis was used to examine the relationship among the
data.
Results
Examining the Table 1, we determined that the age
average of participants was 22.00 ±2.13 years, their
average height was 180.16±2.85 cm, and their body
weight average was 73.33±2.93 kg.
Examining the Table 2, it was determined that the
vertical jump average was 45.08±4.46, Medicine Ball
throw average was 6.05±.34, serve speed average was
117.57±8.01, and the wall test average was 63.75±4.30.
Examining the Table 3, it was determined that the
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Table 1. Demographical Characteristics of Participants
Variables
Age (year)
Height (cm)
Body Weight (kg)

n
12
12
12

X±SD
22.00±2.13
180.16±2.85
73.33±2.93

minimum
18.00
175.00
69.00

maximum
25.00
185.00
78.00

minimum
38.00
5.47
106.40
52.00

maximum
52.00
6.60
136.80
68.00

Table 2. Average results of selected motor characteristics of participants
Variables
Vertical jump
Throwing medicine ball
Serve speed
Wall test

n
12
12
12
12

X±SD
45.08±4.46
6.05±34
117.57±8.01
63.75±4.30

Table 3. Average results of participant’s joint range of motion
Variables
Shoulder abd
Shoulder add
Elbow flexion
Wrist extension
Wrist flexion

n
12
12
12
12
12

X±SD
156.41±6.73
31.66±1.77
145.16±2.95
69.00±4.30
74.83±3.15

minimum
148.00
29.00
136.00
63.00
70.00

maximum
173.00
35.00
152.00
74.00
79.00

Table 4. Analysis of correlation between the Tennis Serve Speed and other variables
Variables
Serve speed
Wall test
Shoulder abd
Shoulder add
Elbow flexion
Wrist extension
Wrist flexion

r

1
1

2

3

4

5

p

-

r
p
r
p
r
p
r

-.263
.408
-.176
.584
.169
.600
-.223

1
.599*
.040
-.154
.632
.127

1
-.322
.308
.131

1
-.558

1

p

.486

.695

.686

.059

-

r
p
r
p

-.175
.586
-.114
.724

.671*
.017
.638*
.026

.603*
.038
.478
.116

-.069
.830
.314
.321

.406
.190
.206
.521

6

7

1
.819*
.001

1
-

*p<0.05 **p<0.001
shoulder abduction average was156.41±6.73, shoulder
adduction average was 31.66±1.77, elbow flexion
average was 145.16±2.95, wrist extension average was
69.00±4.30, and wrist flexion average was 74.83±3.15.
When Table 4 was examined; it was determined that
there was a moderate positive correlation between wall test
and abduction of the shoulder (p <0.05, r =.599); similarly,
here was a high positive correlation between wall test
and wrist extension (p <0.05, r = 671); there was a high
positive correlation between wall test and wrist flexion
(p <0.05, r = 638); there was a high positive correlation
between abduction of the shoulder and wrist extension (p
144

<0.05, r =.603); there was a very high positive correlation
between wrist extension and wrist flexion (p <0.001, r =
819); there was no significant relationship between the
other parameters (p> 0.05).
Discussion
Flexibility, which is defined as the amount of motion
of the joints within the normal range, is known to affect
the quality of life and sport performance of the individual
[17]. The aim of this study is to determine the effect of the
joint range of motion and some physical characteristics on
the serve speed of tennis players.
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In the study, average height values of subjects was
found as 180.16 ± 2.85 and average body weight as 73.33
± 2.93.
Elbow joint flexion angles were determined as 145.16
± 2.95, shoulder joint abduction value as 156.41 ± 6.73
and shoulder joint adduction angle as 31.66 ± 1.77.
The wrist flexion angle was 74.83 ± 3.15 and the wrist
extension angle was 69.00 ± 4.30.
In the literature, it was seen that the number of studies
conducted on joint range of motion was very limited.
When the similar age group values were considered for a
similar study, the average of elbow joint extension values
was 520 and average flexion angle values were 530 , wrist
flexion was 200 , and extension angle value was 160 . The
speed of the ball in the serve was reported as 145.0 km /
h [1]. These values are not similar to those of our study,
and they can be explained by the fact that athletes have
different joint angles.
In the study, the vertical jump values of the subjects
were determined as 45.08 ± 4.46. Göral et al. determined
that the anaerobic power values of the university tennis
players were 149.41 ± 17.47 kg-m / sec [17]. In another
study, Gelen et al., determined the average of anaerobic
power values of the first league tennis players as 135.1
± 5.67 kg-m / sec and the second league tennis players
as 100.4 ± 14.5 kg-m / sec [18]. In the study, the average
of medicine ball throwing values of the volunteers was
determined as 6.05 ± 34. In another study, Kovacs et al.,
determined that the average of medicine ball throw values
was 7.50 m in the pre-test, whereas this value was 7.69
m in the post-test [19]. Although these values are related
with our study, the low number of numerical values is due
to the fact that our study group did not perform adequate
strength training.

As a result; accuracy and sustainability of each hit, the
correct technique, the conditional factors and the kinematic
parameters implemented during the hit are considered to
have a significant role for success. The moderate positive
relationship between wall test and shoulder abduction can
be explained by the fact that the angle of the shoulder
joint is large in abduction, and it has a significant quality
in terms of hit quality and reaching the targeted point.
In addition, it is seen that wrist extension and flexion
have a high positive relationship with the hit accuracy.
Extension of the wrist joint in the forehand stroke and the
flexion of the wrist joint in the backhand stroke influence
the success in meeting of the ball and the racket and the
success of the hit. In the study, although there was a
positive relationship between the range of motion of the
shoulder joint and wrist, there was no correlation between
the range of motion of the shoulder joint and wrist and the
speed of hit. Finding no correlation in the hit speed can
be explained by the inadequacy of participants’ strength
parameters.
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Abstract
Studies on the relationship between university students’ attitudes towards sports and bodily kinesthetic
Purpose:

Material:

Results:

Conclusions:
Keywords:

intelligence have not been reached in the literature. The aim of this study was to investigate the relationship
between the attitudes towards sport and bodily-kinesthetic intelligence levels of university students who
studying in the sport science.
The study group is consisted 268 [n=107 - female, n=161 - male] students. The mean of the age of participants
was 21.4 year [± 3.2]. Data was collected by personal information form, Undergraduate Students’ Attitudes
Towards Sport Scale and the subscale of Bodily-Kinesthetic Intelligence of Multiple Intelligence Survey. SPSS
22 program was used in the analysis of the obtained data and Kolmogorov-Smirnov test was applied to
determine whether the data showed normal distribution and the significance level was accepted as 0.05 in
the analyses. Data were not normally distributed. Mann-Whitney U test was used to analyze the data of gender
and regularly exercise variable. Kruskal-Wallis test was used to analyze the age, university, department, and
welfare level. Mann Whitney U test was used to determine the significant difference. Spearman Correlation
test was applied to determine the relationship between the attitudes towards sport and bodily-kinesthetic
intelligence.
As a result of the research, a high level of significant correlation was found between attitudes towards sports
and bodily-kinesthetic intelligence. Also, a significant difference was found between regularly exercise
and welfare levels [p<0.05]. There was no significant difference in gender, age, university and department
variables [p>0.05].
The level of participating in sports and the level of welfare supports the attitude towards sports and the
developing of bodily-kinesthetic intelligence. Likewise, as the attitude towards sports increases positively,
bodily kinesthetic intelligence also increases positively.
multiple intelligence, attitude, sport, athlete, university students, physical education, sport science.

Introduction1
Attitude is a spiritual condition involving beliefs
and emotions and is considered an important concept in
understanding human behavior [1]. Our personal attitudes
are directed towards our positive-negative feelings about
events, people, objects or subjects that are happening
around us. Attitudes occur before the behavior and direct
the behavior. Attitudes cannot be observed but behavior
can be evaluated and the features and characteristics of the
attitude can be understood [2]. Personal attitude includes
emotional and logical considerations [3].
Attitudes are formed directly or indirectly. There are
two critical periods in the formation of attitudes. These
are puberty [12-20 years] and first adulthood [21-30
years]. Attitudes begin to take shape in adolescence and
become permanent in early adulthood. Education has a
strong influence on attitudes. Effective education can
change attitudes [Morgan, 1989, 4].
A sport is an indicator of the level of culture and
prosperity in modern societies of our time. It is an
important social phenomenon that affects all aspects of
social life. [5]. Humans are the basic structure of society.
Sport contributes to the physical, mental and social
well-being of people [6]. According to educators, sport
activities are a useful discipline that contributes to the
© Koçak Ç.V., 2019
doi:10.15561/20755279.2019.0306

positive development of personality and characteristic
features. Sport is an integral part of education in the
education of healthy generations and thus in the creation
of contemporary societies [7].
Recognizing the importance of sport in general
education, civilized countries have taken important steps
in this direction and have given a great deal of importance
to sports in education policies. We acknowledge this
reality in Turkey in theory. However, it is an indisputable
fact that we cannot fully implement it yet [8].
Nowadays, the aim of sports is similar in all societies.
Sport is a part of human life by its nature. People are
engaged in sports by playing games in the early stages of
his/her life. Later on, he/she develops an attitude towards
sports with the effect of hereditary characteristics,
environment and education. This attitude determines the
dimension of the relationship between people and sport
throughout his/her life.
Multiple Intelligence
The person lives with his/her individual characteristics
which are congenital and shaped by environmental
factors in time. According Gardner [9], one of the
contemporary theories emphasizing the importance of
these characteristics and individual differences is the
Multiple Intelligence Theory.
It is stated in the Theory of Multiple Intelligences
that intelligence is only a serious mistake, measured and
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graded by IQ tests. Contrary to traditional understanding,
intelligence was not a case alone and it was stated that
there is a set of abilities [10]. According to Gardner [9],
intelligence is an external reflection of the brain structure
consisting of different parts and it is like an elastic band,
and the mind consists of many intelligence fields. These
areas are; Linguistic Intelligence, Bodily-Kinesthetic
Intelligence, Visual Intelligence, Musical Intelligence,
Logical
Intelligence,
Intrapersonal
Intelligence,
Interpersonal Intelligence, Natural Intelligence and
Existential Intelligence. Armstrong [11] states that
these intelligence areas are always interacting with each
other. For example, a football player; he/she uses his/her
physical intelligence while he/she is running or hitting
he/she uses his/her visual intelligence while recognizing
the field and he/she uses his/her intrapersonal intelligence
while evaluating himself/herself.
Bodily-Kinesthetic Intelligence
It is the intelligence that is predominant in people
who can control their bodily movements and accomplish
their goals successfully. This intelligence includes skills
such as coordination, dexterity, balance, flexibility,
strength, speed. Athletes, actors, artists, dancers and
sculptors are the people who have this intelligence. The
ability to use his/her body or hands for explains one’s
feelings or ideas reflect this intelligence [10, 12, 13]. The
bodily-kinesthetic intelligence uses the body to solve a
problem, understand, or learn [14]. Many activities such
as matching games, drag-and-drop exercises, or online
simulations will engage this intelligence. Virtual labs
will also provide hand-eye coordination and engage this
intelligence [14].
Determining the dominant intelligence areas that
people have is an important educational gain [15]. It is
a useful teaching tool for identifying intelligence areas,
meeting the needs of students, developing appropriate
programs for learning styles and using activities that will
enrich individuals’ learning experiences [15, 16, 12].
Students use their own multi-intelligence areas to
reveal their own strong abilities. It has been observed that
the practices based on this theory have a positive effect
on student achievement, and that the students’ active
participation and motivation in the courses designed
according to the multiple intelligence theory has increased
[17]. According to this theory, given the opportunity
to use other intelligence areas as well as the dominant
intelligence areas, children can also develop their weak
intelligence areas [18].
The educator who prepares the activities in the education
process will not serve different intelligence areas when he
/ she do not consider the individual characteristics. This
situation will prevent the understanding of the subjects by
all students and the emergence of the interests and abilities
of the individuals. Failure to provide students with the
opportunity to develop their abilities and intelligence will
adversely affect the development. In this way, students
may experience unfavorable in the future by acquiring the
wrong and not suitable professions [17].
The education of individuals should be directed to
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prepare them for life by developing their interests and
abilities, by providing them with the necessary knowledge,
skills, behaviors and co-working habits and to ensure that
they have a profession that will make them happy and
contribute to the happiness of the society.
Considering that the attitudes occur at an early age
[19], the attitude towards sports is likely to occur at an
early age. Taking into account the general objectives
of education, the determination of students’ attitudes
towards sports will allow them to be evaluated according
to the multiple intelligence approach. The teacher, who
knows the attitude of the student, will be able to design
a training process appropriate to the interests and needs
of the students. Thus, a multi-faceted development will
be provided.
There are attitudes towards physical education and
sports [21] in various age groups in the literature. The
attitudes towards sports in the university students’ sample
are in the direction of scale development [22], evaluation
of attitudes [23]. Although there are many studies related
to multiple intelligence areas [24, 25], the studies on the
relationship between attitudes towards sports and multiple
intelligence areas could not be reached.
The purpose of this study is investigation of the
relationship between university students’ attitudes towards
sports with bodily-kinesthetic intelligence who studying
in sport science in Turkey. The research is important in
terms of innovation it brings to literature.
Material and methods
Model of the Research
Correlational survey method was used in the research.
According to Fraenkel & Wallen [26], survey methods are
quantitative studies on the selected sample to describe the
views or characteristics of a large community on a subject.
Cohen & Manion [27] stated that relational researches are
aimed at defining and investigating human behavior in
individual and social relations.
Participants:
Study group of the research formed with 268 university
students [female - n=107, male – n=161] who studying
sport science in The Turkey at Ankara, Gazi, Hitit and
Namık Kemal Universities Faculty of Sport Science. The
students sampled by convenience sampling [27, 28, 29,
30] method. The personal information of the students is
presented in Table 1.
Table 1. Personal information of participants
Gender
Female
Male
Total

f
107
161
268

%
39.9
60.1
100.0

Age
18-20
21-23
24 +
Total

f
110

%
41.0

116
42
173

43.3
15.7
100.0
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University
Ankara
Gazi
Hitit
Namık Kemal
Total

f
60
59
91
58
268

%
22.4
22.0
34.0
21.6
100.0

Department
Coaching Education
Physical Education
Teaching
Sport Management
Total

f
74
142

%
27.6
53.0

52
268

19.4
100.0

Regularly Exercise
Yes
No
Total

f
220
48
268

%
82.1
17.9
100.0

Welfare Level
Bad
Middle
Good
Very Good
Total

f
15
133
108
12
268

%
5.6
49.6
40.3
4.5
100.0

intelligence of the Multiple Intelligences Survey adapted
into Turkish by Babacan & Dilci [31]. The sub-dimension
consists of 3 items and the Cronbach Alpha value for the
dimension is .85.
Statistical Analysis:
SPSS 22 program was used in the analysis of the
obtained data and Kolmogorov-Smirnov test was applied
to determine whether the data showed normal distribution
and the significance level was accepted as 0.05 in the
analyses. Data were not normally distributed. MannWhitney U test was used to analyze the data of gender and
regularly exercise variable. Kruskal-Wallis test was used
to analyze the age, university, department, and welfare
level. LSD test was used to determine the significant
difference. Spearman Correlation test was applied to
determine the relationship between the attitudes towards
sport and bodily-kinesthetic intelligence.

According to Table 1, the survey participants consisted
of 107 female [39.9 %] and 161 male [60.1 %]. Although
the percentages of the university where the participants
were studying were close to each other, the highest
participation was from Hitit University with 34.0 % and
the lowest with 22.4 % was from Ankara University. The
majority of the participants were 53.0 % in the department
of Physical Education and Sports Teaching and the second
one is Coaching Education 27.6 %.
Procedure:
‘’Personal Information Form’’ which was created
by the researcher was used in the determination of the
personal information of the Students. Students attitudes
towards sports were determined by Koçak’s [22]
University Student Attitude Scale towards Sports. The
scale consists of 22 items and three sub-dimensions. The
Cronbach Alpha value for the total of the scale is .89. The
bodily-kinesthetic intelligence areas of the students were
determined by the sub-dimension of bodily-kinesthetic

Results
Mann-Whitney U test was used to determine whether
the self-efficacy of the participating differed by gender.
According to Table 2, it was determined that the
differences of attitudes towards sport and bodilykinesthetic intelligence status were not statistically
significant by gender variable.
Kruskal-Wallis test was used to determine whether the
attitudes towards sport and bodily-kinesthetic intelligence
of the participating differed by age variable.
According to Table 3, it was determined that the
differences of attitudes towards sport and bodilykinesthetic intelligence status were not statistically
significant by age variable.
Kruskal-Wallis test was used to determine whether the
attitudes towards sport and bodily-kinesthetic intelligence
of the participating differed by university variable.
According to Table 4, it was determined that the
differences of attitudes towards sport and bodilykinesthetic intelligence status were not statistically
significant by university variable.
Kruskal-Wallis test was used to determine whether the
attitudes towards sport and bodily-kinesthetic intelligence
of the participating differed by department variable.
According to Table 5, it was determined that the
differences of attitudes towards sport and bodily-

Table 2. Evaluation of the students’ attitudes towards sport and bodily-kinesthetic intelligence by gender.
Scales

Dimensions
Psycho-social Developing

Attitudes
Towards Sport

Physical Developing
Mental Developing

Multiple
Intelligence
*p<0.05

Bodily-Kinesthetic
Intelligence

Gender
Female
Male
Female
Male
Female
Male
Female
Male

149

n
107
161
107
161
107
161
107
161

Mean Rank
139.59
130.26
139.59
130.26
140.60
130.45
136.65
133.07

U

p

7962.00

.329

7533.50

.077

7961.00

.274

8383.00

.709
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Table 3. Evaluation of the students’ attitudes towards sport and bodily-kinesthetic intelligence by age.
Scales

Dimensions
Psycho-social
Developing

Attitudes
Towards
Sport

Physical
Developing
Mental
Developing

Multiple
Intelligence

BodilyKinesthetic
Intelligence

Ages
18-20
21-23
24 +
18-20
21-23
24 +
18-20
21-23
24 +
18-20
21-23
24 +

n
110
116
42
110
116
42
110
116
42
110
116
42

Mean Rank
135.56
136.22
123.82
144.63
130.03
120.31
134.71
135.80
130.36
130.79
142.43
122.33

x2

sd

p

.886

2

.642

3.425

2

.149

2

15.774
3.850

.920

2

.283

*p<0.05
Table 4. Evaluation of the students’ attitudes towards sport and bodily-kinesthetic intelligence by university.
Scales

Dimensions
Psycho-social
Developing

Attitudes
Towards
Sport

Physical
Developing

Mental
Developing

Multiple
Intelligence

BodilyKinesthetic
Intelligence

University
Ankara
Gazi
Hitit
Namık Kemal
Ankara
Gazi
Hitit
Namık Kemal
Ankara
Gazi
Hitit
Namık Kemal
Ankara
Gazi
Hitit
Namık Kemal

n
60
59
91
58
60
59
91
58
60
59
91
58
60
59
91
58

Mean Rank
126.47
115.57
141.79
148.01
133.97
122.79
135.27
145.76
132.08
117.86
137.54
149.16
119.13
148.48
132.48
139.34

x2

sd

p

6.835

3

.077

2.680

3

.444

5.416

3

4.608

3

.144

.203

*p<0,05
Table 5. Evaluation of the students’ attitudes towards sport and bodily-kinesthetic intelligence by department.
Scales

Dimensions
Psycho-social
Developing

Attitudes
Towards
Sport

Physical
Developing
Mental
Developing

Multiple
Intelligence

BodilyKinesthetic
Intelligence

Department n
Coaching Education
Physical Education
Sport Management
Coaching Education
Physical Education
Sport Management
Coaching Education
Physical Education
Sport Management
Coaching Education
Physical Education
Sport Management

74
142
52
74
142
52
74
142
52
74
142
52

*p<0.05
150

Mean Rank
126.15
133.45
146.67
134.95
133.18
137.47
134.45
132.99
138.70
137.57
131.01
139.66

x2

sd

p

2.213

2

.331

.125

2

.939

.225

2

.894

.641

2

.726
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kinesthetic intelligence status were not statistically
significant by department variable.
Mann-Whitney U test was used to determine whether
the self-efficacy of the participating differed by exercise
regularly.
Table 6 shows that there is a significant difference
[U=3909.50, p=.005, p<0.05] between bodily-kinesthetic
intelligence and doing regularly sports. In terms of bodilykinesthetic intelligence, the average score of the students
who have regularly exercise [Mean Rank =140.73] is
higher than who do not have regularly exercise [Mean
Rank = 105.95]. On the other hand, it was determined
that the attitudes towards sport and bodily-kinesthetic
intelligence of the participants did not differ according to
the exercise regularly [p>0.05].
Kruskal-Wallis test was used to determine whether the
attitudes towards sport and bodily-kinesthetic intelligence
of the participating differed by welfare level variable.
According to Table 7, in the psycho-social developing
[X2 = 9.474, sd=3, p =.024] was found to be significantly
different according to the welfare level. The Mann

Whitney U test was used to determine which group was
the cause of the difference. The difference was found to
be between group 2 [Mean Rank = 122.23], and group 3
[Mean Rank = 144.02] also between group 2 [Mean Rank
= 122.23] and group 4 [Mean Rank = 180.54].
The difference was in the and bodily-kinesthetic
intelligence [X2 = 15.233, sd =3, p =,002] sub-dimension
between 2nd group [Mean Rank = 121.05] and 4th group
[Mean Rank = 204.83] also 3th group [Mean Rank =
142.06] and 4th group [Mean Rank = 204.83].
Spearman Correlation test was used to evaluate the
relationship between attitudes towards sport and bodilykinesthetic intelligence sub-dimensions.
According to Table 8, There is a moderate level
relationship between physical kinesthetic intelligence
and psychosocial development [r = 313], a low level
relationship between physical kinesthetic intelligence
and physical development [r = 297] and a moderate level
relationship between physical kinesthetic intelligence and
mental development [r = 314].

Table 6. Evaluation of the students’ attitudes towards sport and bodily-kinesthetic intelligence by exercise regularly
Scales

Dimensions
Psycho-social Developing

Attitudes
Towards Sport

Physical Developing
Mental Developing

Multiple
Intelligence
*p<0.05

Bodily-Kinesthetic
Intelligence

Exercise
Regularly
Yes
No
Yes
No
Yes
No
Yes
No

n

Mean Rank

220
48
220
48
220
48
220
48

138.10
115.31
137.08
122.67
137.52
120.67
140.73
105.95

U

p

4359.00

.062

4712.00

.234

4616.00

.155

3909.50

.005*

Table 7. Evaluation of the students’ attitudes towards sport and bodily-kinesthetic intelligence by welfare level
Scales

Dimensions
Psycho-social
Developing

Attitudes
Towards
Sport

Physical
Developing

Mental
Developing

Multiple
Intelligence

BodilyKinesthetic
Intelligence

Welfare
Level
Bad
Middle
Good
Very Good
Bad
Middle
Good
Very Good
Bad
Middle
Good
Very Good
Bad
Middle
Good
Very Good

n
15
133
108
12
15
133
108
12
15
133
108
12
15
133
108
12

*p<0.05
151

Mean
Rank
129.63
122.23
144.02
180.54
132.10
127.41
140.23
164.58
143.17
129.37
136.09
166.25
143.03
121.05
142.06
204.83

x2

sd

p

U

9.474

3

.024*

2<3
2<4

3.659

3

.301

3.070

3

.381

15.233

3

.002*

2<4
3<4
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Table 8. Evaluation of the relationship between attitudes towards sport and bodily-kinesthetic intelligence.
Scales

Attitudes Towards Sport

Psycho-social
Developing

Physical
Developing

Mental
Developing

Bodily-Kinesthetic
Intelligence

r

.313**

.297**

.314**

p

.000

.000

.000

**p<0.01
Discussion
In this study, the relationship between attitudes towards
sport and bodily kinesthetic intelligence were examined
in whom studying in the sports science area in Turkey. As
a result of the study, no significant difference was found
between the sub-dimensions of attitudes towards sports
and physical kinesthetic intelligence among male and
female students. In the literature, there are studies [22,
23, 32] reporting that male students’ attitudes towards
sports are higher than female students. The reason for the
differentiation of sports attitudes towards male student
may be due to a cultural factor. On the other hand, there
are studies [18] indicating that there is no difference
between the levels of physical kinesthetic intelligence
of male and female students in literature. The fact that
bodily-kinesthetic intelligence does not differ according
to gender in the students who study in the field of sports
sciences suggests that gender is not a determinant of
bodily-kinesthetic intelligence.
There was no statistically significant difference
between the attitudes towards sport of the participants
and their bodily-kinesthetic intelligence. There are studies
[18] that support this finding in the literature.
No significant difference was found in the university
and department variables. It is possible that students who
are studying in the field of sports do not have a bodilykinesthetic intelligence difference with their attitudes
towards sports. Because even though the sections are
different, they are the sub-branches of the sports field.
In the literature, there was a significant difference in
the studies comparing the fields of sports sciences and
other fields [25]. However, there are no studies on the
comparison of different departments within the sports
sciences.
There was a significant difference between the
attitudes of the regular exercisers towards sports and their
bodily-kinesthetic intelligence. Students who do exercise
regularly have a significantly higher attitude towards
sports than other students. Similarly, bodily-kinesthetic
intelligence levels of the students who exercise regularly
are also high. There are studies [22, 33] with similar
results in literature.
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There is a significant difference between students’
welfare levels and their attitudes towards sports and
their physical kinesthetic intelligences. According to the
findings, students with high level of welfare have higher
attitudes towards sport than who has poor welfare. This
indicates a linear relationship between sports attitudes
and bodily-kinesthetic intelligence and welfare. People in
developing countries such as Turkey, they need to be able
to make a good income for activities such as sports. This
situation may have led to the development of attitudes
towards sports and physical kinesthetic intelligence.
There are studies [22, 33] with similar results in literature.
Conclusion
According to the results of the correlation analysis
performed to reveal the primary purpose of this research,
a positive correlation was found between the attitudes
towards sports and bodily-kinesthetic intelligence. This
result shows that as the bodily-kinesthetic intelligence
increases, the attitude towards sports increases in a
positive way. Studies on the relationship between towards
attitudes sports and bodily-kinesthetic intelligence have
not been reached in the literature. The lack of these studies
makes it difficult to compare the results of the study with
the literature.
As a result, it can be said that attitudes towards sports
and bodily-kinesthetic intelligence affect each other
positively. Therefore, multiple intelligence practices and
studies to support the attitude towards sports should be
included in the training programs. It is observed that the
welfare level directly affects the attitudes towards sports
and bodily-kinesthetic intelligence. From this point of
view, it should be ensured that sport is accessible for all
sections of society. Studies on the relationship between
sports attitudes and physical bodily-intelligence have not
been reached in the Literature. This research should be
repeated with different variables, limitations and samples.
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Abstract
The aim of the present investigation was to compare of the physical fitness traits of Azerbaijan and Iran senior
Purpose:
Material:

Results:

Conclusions:
Keywords:

Greco-Roman national wrestling teams.
In this study, 10 elite wrestlers (age 27.7±3.5 years and training background 8.5±2 years) of the senior national
wrestling team of Azerbaijan were measured in body composition attributes, muscular strength, muscular
endurance, maximal oxygen consumption, flexibility, agility, speed, anaerobic power and explosive power
and the results were compared to the national Greco-Roman wrestling team of Iran.
The results of this study, using t-test, showed that the mean of squats (P=0.013) and 40-yd sprint (P=0.004) in
wrestlers of Azerbaijan’s team were significantly better than Iran’s average norm. However, the values of situps (P=0.030), pull-ups (P=0.000) and 4×9-m shuttle run (P=0.024) the mean were significantly lower in the
wrestlers of Azerbaijan compared to the norm of Iranian wrestlers.
The results of the physical fitness tests determine the strengths and weaknesses of the training programs
and provide practical guidance to coaches in order to assess the extent of wrestlers likely progress or slump.
elite, profile, test, body composition, strength, anaerobic power.

Introduction1
As one of the heaviest and highest-pressure combat
sports, lots of challenges and complications have
accompanied wrestling. The interference of different
energy systems involved in conducting a wrestling
contest on the one hand, and being among weight
sensitive sports on the other hand, has made athletes and
coaches pay special attention to fitness programs and their
undeniable contribution to sporting situations [1]. One of
the constant challenges faced by coaches and wrestlers is
the availability of information about the physical factors
affecting the success of wrestlers [2]. Using physical
fitness tests can provide valuable information about the
physical characteristics of wrestlers [2].
The implementation of physical fitness tests is a part
of the program for assessing the effectiveness of highlevel wrestlers training at international and universal
levels. The results of these tests make it possible to
identify the weaknesses and strengths of the wrestlers, to
recognize the level of differences between them and to
conduct necessary planning to overcome weaknesses and
deficiencies [3-5]. If these results are measured by relevant
norms, they will provide practical guidance to coaches in
order to assess the extent of wrestlers’ likely progress or
slump. Assessing the relative strength and weakness of
wrestlers can be a basis for developing a desirable training
program [3]. Considering the importance of the issue, a
significant part of the studies on the physical fitness of
wrestlers has been done on the physiological [6-8] and
anthropometric profiles of a wrestling team [9-11] and in
some cases only one wrestler [12, 13].
Štajer et al. [9] described the physical fitness profile
of the Serbian Greco-Roman wrestlers in a study.
© Rahmani F., Mirzaei B., 2019
doi:10.15561/20755279.2019.0307

They measured four variables of maximum oxygen
consumption, oxygen consumption at the anaerobic
threshold, maximum heart rate and heart rate at the
anaerobic threshold. Chaabene et al. [14], in a review
article analysed 71 articles in which aerobic and anaerobic
characteristics, isometric strength, strength, strengthendurance, and flexibility were measured.
In a study, Arsalanoglu [15] described the physical
profile of the young Turkish wrestlers. He measured
rest heart rate, flexibility, vertical jumping, 10-20-30m
speed, aerobic power, strength, visual and auditory
response and fat percentage. Mirzaei et al. [2] described
the physiological profile of young wrestlers of the Iranian
elite free style team. They measured flexibility (sit and
reach test), maximal oxygen consumption, maximal
anaerobic leg power, muscular strength and endurance,
speed agility and body composition.
In another study, Mirzaei et al. [6] described the
physiological profile of Greco-Roman wrestlers of
the Iranian senior national team. They measured body
composition, relative muscular strength, local muscular
endurance, cardio respiratory endurance, speed, agility,
flexibility, reaction time, alactic anaerobic power, lactate
anaerobic power, and legs explosive power. Rahmani-Nia
et al. [16] described the physiological profile of Iranian
young Greco-Roman elite wrestlers. They measured the
maximum oxygen consumption, muscular endurance,
muscle strength, speed, agility and flexibility. Yoon
[10] reported that the maximum oxygen consumption
of wrestlers participating in international competitions
is about 53-56 ml.kg-1min-1. He also pointed out that the
flexibility of elite wrestlers is higher than wrestlers of
lower level. Callan et al. [18] defined the physiological
profile of American wrestlers who participated in the
preparation of the World Championships 1997 in 6
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physiological parameters. In this study, upper-body
muscular power and endurance, body composition, lowerbody muscular power, upper-body power and anaerobic
capacity, peak aerobic power (peak Vo2), using treadmill
or cycle ergometer; and lower back/hamstring flexibility
and blood lactate taken 2 minutes after Wingate test
and peak Vo2 were measured. They concluded that the
physiological and physical fitness profiling of American
wrestlers could describe the physical condition of the
American wrestlers to provide training approaches to
their coaches.
Therefore, considering the necessity of performing
physical fitness tests in determining the strengths and
weaknesses of the elite wrestlers, the present study aims
to describe the physical fitness profile of the GrecoRoman wrestlers of the senior national team of Azerbaijan
and compare them to the norms of Iranian national GrecoRoman wrestling team.
Materials and Methods
Participants
Ten elite wrestlers (age 27.7±3.5 years and training
background 8.5±2 years) of the senior national wrestling
team of Azerbaijan participated in the study. The
participants were selected with European, world and
Olympic titles.
Research Design
A descriptive research study was conducted with top

senior Greco-Roman wrestlers. The wrestlers were asked
not to participate in a daily training program within 24
hours prior to testing and they informed about the tests
and study protocols. Testing was completed for all
wrestlers in the same place and time of day. Testing and
measurements included body composition attributes (fat
percentage, lean body mass, body mass index), relative
muscular strength (grip force, bench press and squat),
local muscular endurance (sit-ups, push-ups and pullups), maximal oxygen consumption (Bruce protocol),
flexibility (sit and reach test), agility (4×9-m shuttle
run), speed (40-yd sprint), alactic anaerobic power (leg
and arm Wingate tests), and explosive power (long jump).
All wrestlers were assessed during the general preparation
phase of the season.
Statistical Analysis
Before analysis, Normality of the distribution was
analyzed using Shapiro-Wilk test. Descriptive statistics
were used to calculate the mean and standard deviations of
data and to use inferential statistics of single-sample t- test
to compare the mean of physical fitness characteristics of
two teams. The level of significance for all statistics was
set at p<0.05. SPSS 25, software was used to calculate
the data.
Results
Table 1 shows the body composition attributes and
table 2 shows the results of the fitness tests of the wrestlers

Table 1. Single-sample t-test results for comparing the body composition attributes of Azerbaijan with Iran
Body composition attributes
Body fat (%)
BMI (kg/m2)
LBM (kg)

Mean ± Std. Deviation
Azerbaijan
9.01±4.63
26.5±4.28
73.05±14.72

Iran
11.3±3.8
26.9±4
71.8±15.5

Sig. (2-tailed)
-.125
0.775
0.794

Note: BMI = Body Mass Index, LBM = Lean Body Mass
Table 2. Single-sample t-test results for comparing the fitness tests of Azerbaijan with Iran
Fitness tests
Grip force (kg-1)
Bench press (W.kg-1)
Squat (W.kg-1)
Sit-ups (n/min)
Push-ups (n/min)
Pull-ups (n)
Vo2max (ml.kg-1min-1)
Sit and reach (cm)
4×9-m shuttle run (s)
40-yd sprint (s)
Arm Wingate (W)
Leg Wingate (W)
Long jump (cm)

Mean ± Std. Deviation
Azerbaijan
0.91±0.03
1.49±0.13
2.06±0.31
67.5±4.67
66±4.78
19.6±8.34
50.24±3.07
39±1.63
8.81±0.21
5.40±0.23
407.8±78.85
481.9±70.15
242.7±6.65

Note. * P< 0.05
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Iran
0.91±0.13
1.42±0.18
1.76±0.26
71.3±7.1
68±8.7
33.6±11
50.4±5.4
39.3±5.9
9±0.42
5.13±0.21
414±109.2
475±89.4
240.2±16.9

Sig. (2-tailed)
0.761
0.119
0.013*
0.030*
0.219
0.000*
0.878
0.576
0.024*
0.004*
0.809
0.763
0.265
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of Azerbaijan wrestling team and compares it with the
average norms of Iranian team.
The results of tables 1 and 2 showed that the mean of
squats (P=0.013) and 40-yd sprint (P=0.004) in wrestlers
of Azerbaijan’s team were significantly better than Iran’s
average norm. However, the values of sit-ups (P=0.030),
pull-ups (P=0.000) and 4×9 meters shuttle run (P=0.024)
the mean were significantly lower in the wrestlers of
Azerbaijan compared to the norm of Iranian wrestlers. In
other values, there were no significant difference between
the wrestlers of the national wrestling team of Azerbaijan
and the average norm of Iran’s (P> 0.05).
Discussion
One of the challenges that attracts the attention of
coaches and sports experts is identifying the physical
factors affecting performance [19]. Access to the physical
fitness profile of wrestlers, while describing the existing
conditions, will be a criterion for other wrestlers to be
evaluated. The results of physical fitness tests, identifies
the strengths and weaknesses of the training programs,
and provide practical guidance to the coaches in order to
assess the extent to which the wrestlers may progress or
fall [20]. Therefore, Coaches can help athletes to achieve
their peak performance and championship through
systematic and scientific planning, without wasting time
and money [1].
According to the results of this study, there was no
significant difference between fat percentage, body mass
index and lean body mass of wrestlers in Azerbaijan and
Iran, which matched the findings of the Zaccagni study
[21] in fat percentage and body mass index, which was
reported as 10.1 and 24.5, respectively. In addition, the
result of LBM was consistent with the study by Ratamess
et al. [22], which reported a rate of 67.1.
The results of the muscular strength tests indicate
that the Azerbaijani wrestlers in the Squat test have a
higher mean than Iranian wrestlers, which can be helpful
in performing lifts in different techniques. In general,
successful wrestlers have more dynamic and static
strength than the less successful ones [17].
According to the results of muscular endurance tests,
the Azerbaijani wrestlers were higher than Iranian norms
in two tests (pull-ups and sit-ups). The results of these
two tests were consistent with the study by Chaabene et
al. [14], in which they reported a total of 52 repetitions per
minute for sit-ups, and more consistent with the pull-ups,
which reported 15-50 repetitions.
Based on the findings of this study, the values of the
Iranian wrestlers were not significantly different from
Azerbaijan team, which is consistent with the findings
of Stajer et al. [9] who reported the amount of Vo2max
as 50.51 ml.kg-1min-1. In another study, Chaabene et al.
[14] reported a mean value of Vo2max of 37-67 ml.kg1min-1, which is consistent with the results of the present
study.
Although the changes made to wrestling rules have
reduced the aerobic system portion compared with the

anaerobic system in energy generation during a wrestling
match, the availability of the high Vo2max helps faster
and more efficient recovery for wrestlers between two
heavy training sessions or two consecutive matches. This
is true even about short rests during a wrestling match [1].
In the flexibility test, there was no significant
difference in the results of sit and reach test between
wrestlers of Azerbaijan and Iran. Which is consistent with
the study by Chaabene et al. [14], which reported a 18-45
cm sit and reach flexibility test. In addition, Yoon [17]
reported that the flexibility of elite wrestlers is higher than
lower-level wrestlers.
The results of the agility test in a 4х9-m shuttle run
show that the average of the records of the Azerbaijani
wrestlers was less than that of Iran. This excellence
can contribute to the rapid implementation of wrestling
techniques, which is consistent with Mirzaei et al. [2],
who reported a 7.8 s in a study.
There was no significant difference between the
wrestlers of Azerbaijan and Iran in the speed test, 40-yd
sprint. Which was higher in the study of Mirzaei et al. [2],
which recorded a record of 5.7 s.
No significant difference was observed between the
wrestlers of Azerbaijan and Iran in the testing of the alactic
anaerobic power and legs explosive power. This feature
brings many help to wrestlers in the implementation of
speedy techniques and quick reactions. High anaerobic
power and legs explosive power are essential for the
success in performing techniques such as high dive or
lifting opponents like Reverse lift [12].
Conclusion
In general, considering that the analysis of physical
fitness tests in both teams of Azerbaijan and Iran shows
that they are both efficient, and the results are constant
with other studies conducted on elite athletes, but with
it cannot be claimed so assertively that the only factor
affecting the performance of Azerbaijani and Iranian
wrestlers, who have always been among the world’s top
teams, is physical fitness. Although having a high physical
fitness, from a theoretical point of view, can be related
to sporting success, but in no way guarantees a definitive
victory; but it is just a ring of championship chains. Other
rings of this chain also more or less influence the process
of the championship. Some of the most important factors
affecting this are; the coaches’ knowledge of the correct
implementation of the principles of training, proper
training, proper technique and tactics, correct assessment
of the opponent, nutrition and correct weight control, sleep
and rest, illnesses and injuries, psychological and stress
factors, team management and leadership, the importance
of the result of the match, the proper management of
participating in preparatory matches, and so on. Although
the importance of all of the abovementioned factors is not
the same, however, in order to achieve consistent success
in the international level, all the above factors should be
considered.
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Abstract
Maximal aerobic speed (MAS) levels are a prior reference point in the optimal management of effort
Purpose:

Material:
Results:

Conclusions:

Keywords:

parameters motor skills-related fitness. Typically indicated in sports literariness by improving the aerobic
components that work to develop muscle flexibility, coordination of joint movements, the increase of speed
and strength, which their developments advance the overall physical condition of the players.
To solve the objective of this research, we establish the MAS levels of 60 elite male volleyball players (aged
22 to 25 years, ±5 years in elite championships). As well as their motor skill-related fitness, inspected by 20m
speed, T-test agility and power strength volleyball test jumps (vertical or horizontal).
Our results confirm maximal aerobic speed (MAS) values as essential components for the player to achieve
high performance under high explosive loads. Upkeep by our protocol to be advanced at MSA upper than
3.99 (m/s). Suspected as a variation of effort energy consumption. Explained by similarity through different
resistance player capacities relative to its biomechanical particular gesture activity improvements or its
movement technique optimized to his boundary conditions.
Our protocol supports MAS levels (MAS) as an excellent test to evaluate the development of motor abilities
in masculine volleyball. Upkeep by our protocol to be developed at MSA +3.99 (m/s). Claims as a minimal
component of the conditioning to improve the motor volleyball skill-fitness ability. Subjected in this study
as an easy volleyball-test tool to predict players’ speed, agility, coordination and power developments.
Challenging our trainers to access the player’s anaerobic energy as a pointer of players’ physical capacity
skills fitness progress.
male, volleyball, elite, training, coordination.

Introduction1
Volleyball Alberta Coaching recommends the select
of Volleyball talent based on the measures and tests
[1]. Released by literacy in senior volleyball players
below maximal effort corresponding to the stages in the
energy consumption coordinates of the dynamic effort
[2]. Support by data motor activity in volleyball through
the physiological capacities. Demanding from players
to develop a superior ability to sprint, jump, change
direction, and complete sport-specific skills [3].
Admitted by scientists done the motor abilities, similar
to aerobic functional improvements relative to muscle
flexibility, joint mobility, coordination, force, speed and
resistance training process improvements [4, 5]. Backing
by Methenitis et al. via the ability of volleyball players
to skill spiking, blocking and attacking [6]. Typically
considered as the key characteristics of the successful
volleyball player [7] in complex actions [8]. Well-known
as a significant part of training exercises to develop
volleyball sport-specific performances [9]. Claims by
Timothy et al. through the motor or skill-related fitness
including agility, reaction time, balance, coordination,
power, and speed [10]. Known by Buckworth et al. via
the ability of volleyball players to skill spiking, blocking
and attacking [11]. Typically considered as the key
characteristics of the successful volleyball player [7] in
complex actions [8]. Well-known as a significant part
of training exercises to develop volleyball sport-specific
© Zerf M., Louglaib L., 2019
doi:10.15561/20755279.2019.0308
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performances [9]. Claims by Timothy et al. through the
motor or skill-related fitness including agility, reaction
time, balance, coordination, power, and speed [10].
Known by Buckworth as combining ability [11].
Registered by Ashton et al. as an exact model of key
development of the motor abilities, which can boost the
training process and optimize the potential acquisition
[12]. Tested in this study based on some coordination
abilities support by Volleyball Alberta Testing Protocol
(VAO) through Standing Reach (Vertical Jump Test
(Spike Approach), Vertical Jump Test (Block), T-Test
(Agility) and 20-meter Sprint [1]. As well as standing
triple jump (TJ) to test the coordination and leg strength
of the participants [13].
Despite that, all jump tests used in the present study
are able to assess the athlete’s anaerobic power using
speed as an indirect indicator. Where the improvements
of aerobic capacity also develop muscle flexibility, joint
mobility, coordination, it increases force, speed and
resistance, thus improving the students’ overall physical
condition through its aerobic functional components.
Our come in this study based on maximal aerobic speed
(MAS) as a meaningful tool to evaluate the specificity of
training and to enable coaches to monitor training loads
more accurately [12]. Adopt through the current study
under three levels of MAS (-3.50m/s; +3.5 at -4 m/s and
+4m/s) as a protocol to test their impact on motor skillrelated fitness, such as speed, agility, coordination and
power string [8]. Sustenance through the similarities as
valid indicators of Volleyball game characterizes, which
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request a high number of skills repetitions for continued
progressing toward game speed [11]. Well-defined as a
moderate duration exercise including repeated bouts of
high-intensity activity interspersed with brief periods
of low to moderate active recovery or passive rest [2].
Reported via match analysis to be characterized by
repeated explosive activities, such as jumps, shuffles and
rapid changes in the direction [1]. Cited as most frequently
components of skill fitness include agility, coordination,
speed, power, and strength, usually associated with sports
performance specific skills [14, 15].
Material and methods
Participants.
The research was done among 58 elite male volleyball
players age around 20 to 25 years, from Oran league,
during Algerian Championship 2016–2017, after their
pre-competitive period.
Research Design.
To solve the tasks of the research we used the following
methods – tests and protocol:
In terms of tests, we based on Volleyball Alberta
Testing Protocol (VAO) composed by:
•
Standing Reach (V J): measuring the vertical jump
height jumped.
•
Vertical jump Spike Approach (VJS): athletes should
attempt to touch the Vertical at the highest point of
the jump (with one hand, like a volleyball spike).
•
Vertical Jump Test Block (VJB): athletes should
attempt to touch the vertical (with both hands like a
block in volleyball).
•
T-Test Agility (TA): the test includes 4 cones (A, B,
C, D) Cones A and B are 10m apart, and cones C and
D are 5m from cone B. Following a warm-up, the
athlete stands at cone A on the command, the athlete
sprints to cone B and touches the base of the cone
with his/her hand and shuffles either to the left toward
cone C or to the right toward cone D and touches the
cone with the closest hand. The athlete faces forward
at all time and cannot cross their feet. Upon touching
cones C or D, the athlete shuffles to the other far cone
and touches it with the closest hand. The athlete does
NOT touch cone B when crossing to the other side.
The athlete shuffles back to cone B and touches its
base. The athlete runs backwards to cone A, and at the
moment he/she crosses the cone the time is stopped.
•
20-meter Sprint (20ms): the athlete is to sprint as fast
as possible from one line to the other/finish.
ü According to Volleyball Alberta Coaching,
all tests used to assess the athlete’s
anaerobic power using speed as an indirect
indicator [1].
For coordination, we applied the standing triple jump
(TJ). Support by Thomas via their phases (hop, steep, and
jump) [16], mainly connected with athlete coordination,
according to Kostikiadis et al [17].
In terms of protocol
•
Sample: we based on 1200m Shuttle Test to

classify the players under their MAS.
1200m Shuttle Test was developed to measure an
athlete’s ability to run 1200m as quick as its possibility.
It has been shown to be a valid and reliable predictor
of high-intensity aerobic capacity and VO2 max among
athletes from various sports and competition levels. To
Calculate Maximal Aerobic Speed, we used the formula:
MAS (m/s) = 1200 / (time in seconds – BMI) [13]
•
Progress: Tests were held in 2 days, separated by
48 hours
ü The first day, we applied the 1200m Shuttle
Test, for the second, we practised the other
tests. All participants passed the exams
without difficulty [18].
ü The second day, we followed the process
made by Peev:
v Body weight (kg) and height (cm) were measured
using a digital scale calibrated against known weights
to ensure its validity and reliability.
v Warm up consists of 8 minutes running; six minutes
of exercises for the whole body; six minutes of
stretching, three accelerations of 20 m.
v First, we held the standing triple jump. The entire
participant made three consequent jumps with 1
minute between them. After the same sequences, we
made the other jump test.
v After 12 minutes, we made the two sprinting tests
(20 m running from standing start). We made two
attempts, each attempt with 6–8 minutes’ recovery
between them). The best attempt was taken into
account. The entire participant ran alone [10].
Statistical Analysis
SPSS Statistics 19 (Chicago, Illinois, IBM, USA)
processed all statistical analyses.
A descriptive analysis, mean and standard deviation,
was performed regarding anthropometric and fitness
characteristics. ANOVA and LSD were used to inspect
the differences. In addition, Levene calculates to inspect
the homogeneity.
Results
The data from the test and the descriptive statistics are
presented in Table 1. Based on MAS categories maintained
via a three-class drive for players’ performance in 1200m
Shuttle Test. Our results confirmed based on ANOVA
one way. That the levels of MSA are an acceptable
evaluation tool to predict the improvements in speed,
the enhancements of muscle power and strength. As
well as the improvements of technique, relative to the
efficiency of ground coverage. Support by Ferreira, et al
as conditioning specific needs of each athlete that allows
for proper musculoskeletal adaptation (i.e. jumping,
sprinting, agility and endurance performance) [19].
Establish by Kostikiadis et al. as a personal level of
players’ aerobic fitness [17]. Assured by the enhancing
of anaerobic threshold that can enhance an individual’s
capacity to perform sustained submaximal activities
allied to repeated contraction at high level of strength
or power output. Strong correlation with strength/power
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Table 1. Variability of indicators that characterizes motor abilities based on MSA levels
Variables MAS
N Mean
S. D
F
P≤0.05
Height — 3.5m/s
20 175.81
1.75
1.81
0.17
+ 3.51 to –3.99m/s 18 175.18
1.15
+3.99
22 177.32
1.09
Total
60 176.17
1.76
Weight — 3.5m/s
20 68.17
2.44
2.19
0.12
+ 3.51 to –3.99m/s 18 69.71
2.35
+3.99
22 67.15
2.30
Total
60 66.12
2.86
BMI
— 3.5m/s
20 22.89
2.09
0.79
0.46
+ 3.51 to –3.99m/s 18 22.86
1.87
+3.99
22 21.53
2.04
Total
60 22.13
2.02
MAS
— 3.5m/s
20 3.47
0.09
242.95
0.00
+ 3.51 to –3.99m/s 18 3.89
0.13
+3.99
22 4.32
0.25
Total
60 3.69
0.54
20ms
— 3.5m/s
20 2.57
0.24
12.13
0.00
+ 3.51 to –3.99m/s 18 2.48
0.22
+3.99
22 2.23
0.25
Total
60 2.41
0.27
TJ
— 3.5m/s
20 6.86
3.11
10.40
0.00
+ 3.51 to –3.99m/s 18 7.22
2.86
+3.99
22 7.93
2.99
Total
60 7.23
3.44
VJ
— 3.5m/s
20 51.61
5.93
11.02
0.00
+ 3.51 to –3.99m/s 18 59.65
5.19
+3.99
22 62.65
5.95
Total
60 56.11
6.63
VJS
— 3.5m/s
20 52.42
5.85
11.04
0.00
+ 3.51 to –3.99m/s 18 55.24
5.24
+3.99
22 58.42
5.95
Total
60 56.83
6.62
VJB
— 3.5m/s
20 51.57
5.93
9.38
0.00
+ 3.51 to –3.99m/s 18 58.79
6.28
+3.99
22 62.62
5.95
Total
60 57.82
6.85
TA
— 3.5m/s
20 4.9
0.55
10.42
0.00
+ 3.51 to –3.99m/s 18 4.47
0.52
+3.99
22 4.05
0.55
Total
60 4.36
0.62
MAS (M/s); BMI (kg/m2); TJ (m) VJ (cm) VJS (cm); VJB (cm); TA(s);20m(s)
and sprint performance. Extensively known by fitness
trainers as agents used to boost power, speed, agility and
coordination components of motor fitness primarily used
to improve specific endurance and total work capacity to
tolerate the physiological discomfort of anaerobic work.
Challenging the coaches to consider the MSA levels
differences as a tool to regulate anaerobic zone training
individual programs. Regarding player baseline strength
and power anaerobic capacity developments [20]. Support
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Levene
0.16

P≤0.05
0.84

0.39

0.70

0.92

0.33

33.84

0.00

0.07

0.79

0.08

0.92

0.19

0.66

0.15

0.75

0.03

0.98

0.04

0.88

in the case of this study by the significance of LSD in the
benefits of players with four (m/s) et+, flowed by 3.51 to
3.99 (m/s) at last the group with MAS -3.51 (m/s) in all
comparisons practised.
Claims in this study based on MSA levels in the
benefits of its superiority, which permit players to perform
high-intensity actions with speed power, agility and
coordination [8]. Admitted by similarities as a skill-related
component of physical fitness allied to aerobic power,
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Table 2. Present differences between MAS levels and players levels skill volleyball physically ability.
MAS
MAS

(I) SMP
-3.5m/s

(J) SMP
3.51to3.99m/s
+3.99m/s
3.51to3.99m/s
-3.5m/s
+3.99m/s
20ms
–3.5m/s
3.51to3.99m/s
+3.99m/s
3.51to3.99m/s
–3.5m/s
+3.99m/s
TJ
-3.5m/s
3.51to3.99m/s
+3.99m/s
3.51to3.99m/s
-3.5m/s
+3.99m/s
VJ
-3.5m/s
3.51to3.99m/s
+3.99m/s
3.51to3.99m/s
-3.5m/s
+3.99m/s
VJS
-3.5m/s
3.51to3.99m/s
+3.99m/s
3.51to3.99m/s
-3.5m/s
+3.99m/s
VJB
-3.5m/s
3.51to3.99m/s
+3.99m/s
3.51to3.99m/s
-3.5m/s
+3.99m/s
TA
-3.5m/s
3.51to3.99m/s
+3.99m/s
3.51to3.99m/s
–3.5m/s
+3.99m/s
*. The mean difference is significant at the 0.05 level.

Mean Difference (I-J)
-0.64*
-1.19*
-0.64*
-0.56*
0.09
0.34*
0.08
0.26*
-0.63
-3.92*
-0.63
-3.29*
-1.95
-7.95*
-1.95
-5.99*
-2.17
-8.00*
-2.17
-5.83*
-2.78
-7.95*
-2.78
-5.17*
0.23
0.74*
0.23
0.51*

maximal oxygen consumption, and cardiorespiratory
endurance capacity that are related to the rate at which
player can perform work or movement within a short
period of time [11].
Discussion
The key finding of the present study procures that
the levels of anaerobic energy are associated with
volleyball sport-specific motor skills (spiking, blocking
and attacking). In the favours of superior MAS in all tests
practised. Conclude by Peev through the development of
the speed endurance that depended on the maximal sprint
abilities and “speed reserve” [7]. Judged by Edward.,
[18] owed to the levels of anaerobic energy supply system
player developments. Interpret by Rikberg et al [21] not
only in the improvements of the result in the test but
also in technique skills execution. The case of this study
support by T-test Agility. As the ability of players to
combine movements enables relations between automated
motor skills, the technical elements and processes specific
motorsport demands [11]. See Figure 1.
Although base on parameters of maximal effort
corresponding to the stages in the energy consumption and
coordinates of the dynamic effort. Our results confirm that
improvements of maximal aerobic speed (MAS) growth
aerobic and anaerobic players capacity, the developments’

Std. Error
0.06
0.05
0.06
0.05
0.08
0.07
0.08
0.07
0.97
0.92
0.97
0.95
1.86
1.77
1.86
1.82
1.85
1.77
1.85
1.82
1.96
1.86
1.96
1.92
0.17
0.18
0.17
0.17

P≤0.05
0.00
0.00
0.00
0.00
0.25
0.00
0.23
0.00
0.52
0.00
0.51
0.00
0.29
0.00
0.30
0.00
0.24
0.00
0.24
0.00
0.16
0.00
0.16
0.00
0.20
0.00
0.20
0.00

of muscle flexibility, joint mobility, coordination, force,
speed and muscle resistance [2]. See Figure 2.
Confirmed by Pion et al through its linearity with
speed, agility, coordination and power [22]. Admitted by
our protocol as differences players’ anaerobic level energy
release. Upkeep by Peev through the technique of power
tests and speed [4] extra of the neural adaptations quality
of Max strength, sprint time, Max anaerobic power and
strength performance [9].
Record at present in the benefits of players with
elevated MAS able to increase their power explosive
speed abilities. Claims by Kostikiadis et al. [17] through
the adequate physical condition, training programs aim to
improve anaerobic and aerobic metabolism and specific
endurance. Which should be included in technical and
strength-related Muscular anaerobic Power training.
Incorporate in their coaching programs as skills that
enable players to perform the maximum effort in a short
period. Affirmed by Fuchs et al as functional movement
exercise components of skill-related fitness include
the development of speed, recovery time, muscular
endurance, anaerobic and aerobic fitness [23].
Conclusions
Support that anaerobic power represents the highest
rate of anaerobic energy released essential for developing
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Figure1. Present the levels of Maximal Aerobic Speed (MAS) with •20-meter Sprint and T-agility test

Figure2. Present the levels of Maximal Aerobic Speed (MAS) with jumping Tests used
sprint, power, strength, quick acceleration and deceleration.
The data of the present study recommended our volleyball
players to develop their MAS levels upper than ≤ 3,99m/s.
Advanced through this study as physiological parameters
proper to improve maximal aerobic capacity muscle
flexibility, joint mobility, coordination, force, speed and
muscle resistance. Mention in similar studies as a handy
tool indicator of anaerobic ability to monitor players’
training physical fitness. Appropriate to their techniques
progress at higher levels effectively used in competition
activity.
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