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FUNCTIONAL CHARACTERISTICS OF SPECIALIZED CIRCUIT
TRAINING FOR KARATE COMPETITORS
Albena Alexandrova, Radoslav Penov, Lubomir Petrov, Dilyana Zaykova
National Sports Academy “Vassil Levski”
ABSTRACT
Successful performance in the Kumite discipline of Karate-do requires well developed aerobic and
anaerobic cell-systems for supplying energy. Therefore, more and more often over the recent years, the
preparation of martial arts athletes has included intensive interval training sessions following the Tabata method. The objective of this survey was to create a highly-intensive Tabata-based circuit training
that is suitable for the functional preparation of Karate competitors and for defining the physiological
and the biochemical characteristics of the training load through measuring the heart rate and the concentration of lactate in the peripheral blood. A group of six Karate practitioners, all Kumite competitors, took part in the survey. They performed tree times 10 exercises with Karate-technique elements
following the classical Tabata scheme of 20 seconds work with a maximum number of repetitions and 10
seconds of break. The results proved that; 1) The heart rate increased after each circuit and exceeded
180 bpm, and in the break time it went down to 120-140 bpm; 2) The lactate concentration in the blood
rose progressively after the first two circuits, and after finishing the last circle an overall decrease was
registered regarding this indicator (9.3 ± 3.32 vs 13.4 ± 2.39 vs 11.8 ±1.63 mmol/L, respectively). In conclusion, the intensity of the latter circuit training model is very high because the levels of blood lactate
after performing each circuit of the training were higher than the respective concentrations after Kumite
competition matches at the same heart rates.
Key words: Karate, kumite, lactate, heart rate, Tabata-based circuit training

INTRODUCTION
In addition to optimized tactical and technical preparation, the discipline of Kumite in
Karate requires a variety of motoric qualities
developed by the respective physiological and
bio-chemical mechanisms (Chaabèneet al.,
2012; Chaabèneet al., 2014). This requires the
application of complex training aimed at loading the various muscle groups, the development of a variety of physical qualities, and the
activation of energy-provision systems both at
aerobic and anaerobic conditions.
The previously existing hypothesis (Lehmann and Jedliczka, 1998; Schmidt and Perry,
1976) assumed that the anaerobic metabolism
dominated during Kumite. On the basis of recording the ratio of active work vs. passive
motion, however, it is currently believed that
Journal of Applied Sports Sciences
2018, Vol. 2, pp. 3-11
ISSN 2534-9597 (Print), ISSN 2535-0145 (Online)

during Kumite the main energy provider is
the aerobic system with a share of 77.8±5.8%
of the overall energy supply (Beneke et al.,
2004). The need for both aerobic and anaerobic support of motions during Karate competitions demands that elite Karate competitors
take a mixed training routine in order to adapt
to different metabolic paths. Therefore, highintensity interval training (HIT) is used in
various combat sports because of the fact that
it develops both aerobic and anaerobic energy
mechanisms (Franchiniet al., 2016).
Tabata training is currently used as a synonym of HIT. It consists of eight 20-second
work sessions comprising aerobic exercises
with super-maximum intensity (170% of
VO2max) or power exercises with maximum
number of repetitions and a 10-second break
3
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gram following the Tabata method that is suitable for the functional preparation of Karate
competitors and for determining the physiological and biochemical characteristics of
the training load by measuring the heart rate
and the concentration of lactate in peripheral
blood.

between the sessions. The total duration is 4
minutes and it is marked as a segment (Tabata
et al., 1996) (or circuit). This performance can
be repeated four times with breaks of one minute, which forms a 20-minute session (Embertset al., 2013). During the pilot study of six
weeks, doing Tabata training five times a week
brought about the increase of VO2max with 7
mL/kg/min, and the anaerobic capacity grew
by 28% (Tabata et al., 1996). These results encourage the development of various HIT programs that include exercises performed in the
classical model of 20-10 (20 seconds of workout and 10 seconds of rest).
Thus, the purpose of the here-by survey
was to design a highly intensive circuit pro-

METHODS
Participants
The study involved a group of six Karate
practitioners, all competitors in Kumite, aged
20 to 25, with 6 to 20 years of experience in
Karate (10.8±5.56 years). The anthropometric
data of the subjects is listed in table 1.

Table 1. Anthropometric data of the karate practitioners studied
No
Age (years)
Height cm
Weight kg
S1
20
183
80
S2
25
175
64
S3
22
178
68
S4
22
175
72
S5
22
183
76
S6
25
183
77
Average value
22.7
179.5
72.8
SD
1.97
3.99
6.01
SE
0.80
1.63
2.46
Min.
20
175
64
Max.
25
183
80
Three of the participants were nationalteam competitors, one participant was at national level, and the remaining two had ceased
active competitions but trained regularly. The
subjects were informed of the purpose, the
objectives, and the organization of the survey
and signed Informed Agreements.
Study design
A circuit training model was created comprising 10 exercises performed by the classical
Tabata scheme: 20 seconds of workout with
maximum number of repetitions and 10 seconds of rest, or a total of 290 seconds. These
were performed in sequence in three rounds

BMI kg.m-2
23.9
20.9
21.5
23.5
22.7
23.0
22.6
1.17
0.48
20.9
23.9

with 5 minutes of rest in between them. Almost all exercises contained elements of Karate techniques. The lactate concentration
in peripheral blood was studied (blood was
drawn from the ear lobe) immediately after
the warm-up and after each round. The heart
rate was measured at rest and after the first,
the second and the third rounds of the circuit
training.
Warm-up description
The warm-up continued for 15 minutes
and included 8 minutes of running exercises
and 7 minutes of exercises for all joints.

4
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Description and characteristics of the exercises included in each session of the circuit training

Exercise 1. Routine: aiming to develop the explosive strength of the
legs. It is performed from a standing position on a 50-centimeter
platform. The exercise begins with a jump towards the floor and continues with four jumps above three cones in the following sequence:
a jump forward with knees on from of the chest, a jump to the left,
a jump to the right, and a jump forward. The exercise ends with two
punches (Gyaku Tsuki) onto a bunch bag. It is obligatory that jumps
be performed by touching the ground only once.
Exercise 2. Push-ups onto a heavy ball for developing the explosive power of the arms. The exercise was performed from push up
position, as one hand was onto the heavy ball. Arms bent in the elbow joint, and then extended as the hand that is onto the heavy ball
switched. The exercise was performed by detaching from the contact
surface and was of explosive-dynamic character.
Exercise 3. Half squat and pushing a bar above the head for developing the power stamina of the legs. From a standing position with a
20-kilogram bar at chest level a half-squat is performed and the bar is
pushed above the head.

Exercise 4. Punches with the arms (Kizami – Gyaku Tsuki) against
the resistance of an elastic band. This exercise aims to develop the
power stamina of the arms and improves the technical preparation.
From combat position (Kumite Dachi) punches are performed (Kizami – Gyaku Tsuki) as the elastic band is held in both hands with a
1-meter shift in position (Yori Ashi).
Exercise 5. Roller: aimed to develop the power stamina of the abdominal muscles. The initial position was with knees on the mat and
arms were stretched in the elbows, holding a roller (a device for training the abdominal muscles). At the middle phase of the exercise the
stomach needed to touch the floor, which was followed by a return to
the initial position.
Exercise 6. Running sideways with a change of direction: aiming to
develop the speed stamina of the legs. From standing position, running sideways was performed to a cone on the right, a half squat followed as the cone was touched with the right hand. Then a change in
direction followed and the same sequence was performed to a cone
on the left. The distance between the cones was 3 meters. When moving sideways legs were not allowed to cross or come close to each
other.
5
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Exercise 7. A forward thrust with a bar: aiming to develop the speed
stamina of arms. An 8-kilogram bar was held in standing position
with flexed arms at chest level. As the arms extended in the elbow
joints, the bar was thrust forward at the level of the chin. In the meantime the feet assumed a fight stance. After that the initial position was
assumed. The exercise was repeated as the leading foot changed.
Exercise 8. A simultaneous performance of a forward lunge and an
imitation hand punch while holding a grip. This exercise aims to develop the power stamina of both the legs and the arms. The initial
position was standing position with hands at the chest level holding
grips for strengthening the grip power of the hand. A forward lunge
was performed until the knee of the rear leg touched the floor as the
axis of the body remained vertical. One hand was in guard position
at chin level and the other one performed a Gyaku Tsuki punch (a
straight punch with the rear hand) and tightened the grip at the end
of the punch. The exercise was performed with consecutive switching
the legs.
Exercise 9. Pulling a 16-kilogram dumb-bell: aiming to develop
power stamina. From half squat and holding the dumb-bell with two
hands on top, the dumb-bell is pulled upwards vertically. At the final
stage the dumb-bell was at the level of the chin.

Exercise 10. Kicks with the leg: aiming to develop the speed stamina
of the legs. From combat position, a Mawashi Geri kick is performed
with the front leg at the height of the belt and is delivered onto a kickbag.

Registration of Heart Rate
The heart rate (HR) was registered with
the use of a pulse-tester (Sigma) and was recorded “beat by beat” by means of a TEMEO
telemetric system from the Security Solutions
Institute Company, Bulgaria. Acceleration
was recorded in the three orthogonal axes (X,
Y и Z) per every 20 ms by means of in-built
three-dimensional accelerometer.
Determining the lactate concentration

Lactate concentration (La) was determined
by means of an automatic lactate analyzer
Lactate Pro 2 LT-1730by the Japanese company Arkray Global Business Inc.
Statistical analysis
The statistical analysis was conducted by
means of the SPSS.19 Packet, (IBM, USA).
To determine the statistical credibility, the
average values were processed with one-way
ANOVA for dependent samples by using Bon6
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RESULTS
ferroni post hoc test. The average values are
Table 2 presents the individual values of
presented in the text with the standard deviation (±SD, and in the graphs they are present- the lactate concentration after the warm-up
and after the first, second, and third rounds of
ed with the standard error (±SE).
the circuit training.
Table 2. Individual and average values of the lactate concentration
La after warmLa after first
La after second
No
up
round
round
mmol/L
mmol/L
mmol/L
S1
1.2
10.6
14.2
S2
0.9
6.0
11.7
S3
1.3
9.7
15.6
S4
1.1
8.8
11.5
S5
1.2
14.7
16.6
S6
1.0
5.7
10.9
1.1
9.3
13.4*
Average value
0.15
3.32
2.39
SD
0.06
1.36
0.97
SE
0.9
5.7
10.9
Min.
1.3
14.7
16.6
Max.
* - p < 0.05 compared to the concentration of La after the first round
** - p < 0.01 compared to the concentration of La after the first round

La after third
round
mmol/L
11.7
12.2
10.7
14.4
10.2
11.8**
1.63
0.73
10.2
14.4

tration after the third round was observed with
competitors S1 и S3.
The averaged data of the lactate concentration after the warm-up, and after the first
second, and the third round indicated a statistically significant increase in the values after
the second round in comparison to the first one
(р < 0.05), and the same was noticed after the
third round in comparison with (р < 0.01). No
significant increase was observed between the
values after the third round in comparison to
the second round.
Figure 1 presents the recordings of the
heart rate of participants S1 and S3, respectively.

The average value of the lactate after the
warm-up was 1.1 mmol/L. After the first round
of the circuit training, the lactate reached maximum values of 14.7 mmol/L, and the average
values for this round were 9.3 mmol/L. After
the second round the average levels of lactate
concentration rose up to 13.4 ±2.39 mmol/L,
as the maximum lactate concentration level
reached 16.6 mmol/L. After the third round
the average levels of lactate concentration
were 11.8 mmol/L, and the maximum lactate
concentration level reached 14.4 mmol/L. The
minimum lactate values were high, too, in all
three rounds, and their respective values were
the following: 5.7 mmol/L, 10.9 mmol/L, 10.2
mmol/L. A slight reduction of lactate concen7
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Figure 1. Heart rate recording and physical activity recording (Acc -resultingvector of axesX,
Y и Z of the accelerometer) during the warm-up and the three rounds of the circuit training of
participants S1 (A) and S3 (B)
practitioners rose, and the highest levels were
recorded after the first round with competitors
S1 (195 bpm) and S2 (191 bpm). During the
breaks, the heart rate dropped and varied from
120 to 140 bpm.

The individual values of the heart rates of
all participants are presented in Figure 2. The
initial values varied from 90 bpm for competitor S2 to 129 bpm for competitor S3. During
the work circuits the heart rate of all karate

Figure 2. Individual values of the heart rate after the warm-up and after the first, second, and
third round of the circuit training for the first five competitors
8
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the third round (Figure 3). In the breaks, the
heart rate improved slightly and reached similar values, which significantly exceed the initial ones. - 128.4 ± 10.04 bpm after round one;
132.3 ± 8.26 bpm after round twoand 120.5 ±
9.88 bpm after round 3 (Figure 3).

The average values indicated a significant increase in the heart rate during the work
rounds in comparison with the initial values
from (105.4 ± 16.6 bpm) to 187 ± 5.79 bpm
during work round one, 187 ± 6.06 bpm during
the second round and 189.5 ± 2.58 bpm during

Figure 3. Average values of the heart rate at rest, after the first, second, and the third round
of the circuit training for the first five competitors
DISCUSSION
The purpose of the survey was to construct
and try a circuit training version that contains
Karate elements and develops qualities and
muscle groups that are important for Karate. In
order to determine the efficiency of this training we studied the lactate concentration in the
blood and the heart rate after the warm-up and
after the individual rounds of the training.
As the circuit training progressed, the lactate concentration in the blood rose progressively after the first two rounds. A decrease
of this indicator was registered after the last
round. In the case of competitor S4, a higher

lactate concentration was measured after the
end of the raining. The average lactate concentration measured after round two was 13.4
mmol/L, and after round three it was 11.8
mmol/L.
During a competition (the National Shotokan Championship) we measured an average value of 6.5 ± 3.09 mmol/L after the
third match (unpublished data). Other authors
(Tabben et al., 2013) report an average lactate concentration of 4.2 ± 1.2 mmol/L after
official Kumite matches. This shows that the
intensity of the circuit training we designed
is a lot higher than the competition strain. It
9
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is shown that at various trainings, the level of
lactate varies depending on the qualification
of the karate practitioners. Competitors at the
national level show higher concentrations of
lactate in the blood than international-level
competitors after technical, tactical, and conditioning training sessions and free sparring
(Tabben et al., 2014). In the same survey the
highest lactate concentrations were measured
after free sparring: ones of 11.4 ± 0.6 mmol/L
for international-level competitors and ones of
14.5 ± 1.2 mmol/L with national-level competitors. The values after technical and tactical
tracings were 8.3 ± 0.8 mmol/L for international-level Karate competitorsand 11.3 ± 0.8
mmol/L for national-level Karate competitors,
and after conditional training the values - 5.3
± 0.5 mmol/L and 7.9 ± 0.6 mmol/L, respectively.
The heart rate after the work rounds rose
above 180 bpm for all participants (except for
participant S5, who showed HR=178 bpm after the second round). In the break time the
heart rate went down and varied from 120 to
140 bpm.
During an international competition, similar values were measured, namely 182 ± 9 bpm
(Tabben et al., 2014). Therefore, it can be concluded that during international and national
competitions the intensity of the strain is extremely high, which causes maximum cardiovascular responses and high lactate concentrations in the blood. In addition, these variables
do not differ and remain high after the different matches during the competition. (Tabben
et al., 2014). This suggests that coaches need
to organize trainings in ways that they should
simulate competition conditions as much as
possible, so that the competitors will be ready
for the high demands during important matches.
CONCLUSIONS
The values of the lactate concentration in
the blood measured after each of the rounds
of the circuit training indicated higher values
10

that the values measured in competitions in
the discipline of Kumite.
The values of the heart rate of the competitors that participated in the survey were close
to the maximum and comparable to those
measured at competitions.
At such immense strains, the concentration
of the lactate was more indicative of the strain
of the organism than was the heart rate.
The workloads in the circuit training model that we designed were of higher levels than
were the workloads at competitions.
Acknowledgements: This study
was supported by Grant CRAS-06/06-042017 from the National Sports Academy, Sofia, Bulgaria
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RESEARCH OF SPEED-STRENGTH QUALITIES OF SPECIFIC
MUSCLE GROUPS IN ROWERS
Daniela Oronova, Oleg Hristov, Nikola Gospodarski, Rumian Hristov
National Sports Academy “Vassil Levski”
ABSTRACT
The power of the stroke in rowing is one of the main factors which determines good sport
results. In this relation, increasing of power is а key task during rowers’ muscular and strength
training.
The main purpose of the current research was to determine speed-strength ability of specific
muscle groups of rowers, performing specific strength exercises: bench pull, squat and clean
pull.
Methods of the experiment include measurement of velocity and power in different load
levels using Gym Aware device and its adjoining software Gym Aware Cloud. The received
results demonstrate the specific strength and velocity abilities of the muscular groups which
are involved in these movements. It was determined that the maximal power of each of them is
achieved at a different point in the range of its working velocity. In squat the maximal power is
in the range of the highest velocity achieved with small resistance, in bench pull the maximal
power is achieved in the middle of the velocity range and in the clean pull it is achieved at a
big resistance and at low velocity. These results arise lots of questions for further discussions.
Key words: Rowing, speed-strength qualities, specific muscle groups, specific strength exercises

INTRODUCTION
Scientific research in the field of rowing
can be done in different directions and increasing the power of the stroke cycle is one
of them. Rowers’ physiology (Hagerman,
1984; Hagerman, 1986; Roth,1991; Seiler,
2008), their movements (Zatsiorsky, 1980;
Hristov, 1997; Bompa, 1979; Kleshnev, 2006;
Zatsiorsky, 1991), the power they apply on
the handle and foot stretchers have been subject of lots of surveys. A number of regression analyses have been made to identify the
factors affecting efficiency (Kleshnev, 2006;
Nolte, 1985; Seiler, 2008; Soper, 2004) so that
the important factors in the rowing training
Journal of Applied Sports Sciences
2018, Vol. 2, pp. 12 - 20
ISSN 2534-9597 (Print), ISSN 2535-0145 (Online)

can be determined. These methods, however,
do not always provide sufficient information
about the reasons why some factors are crucial in the training process. In most cases, the
main direction of the analyses of the stroke is
to increase the average velocity. The task of an
athlete’s training is to increase the quality of
the energy (power) realized by him so that he
can boost the average velocity in a certain mechanical transfer. This means that the successful increasing the power guarantees success.
This is true because according to mechanics when we characterize processes related to
movement, such as rowing, power is the integral index the efficiency of drive depends on.
12
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Power (P) is the product of a certain force F
(N) (load) and velocity v (m/sec) needed to relocate this load.
In many cases in sport the load is more
or less constant: ball, javelin, tennis racket or
baseball bat and other sports equipment. In
many sports the personal weight is also important because it is involved in the movement.
Each sports expert should be able to analyze
their sport and determine how velocity is
changed and how the load is measured in the
execution of a certain competitive exercise in
order to determine the power generated in this
exercise.
This is not a simple task because the force
of an action (F) is not constant in most sports,
but it changes depending on acceleration (a)
of the weight involved or the load. We know
that (F = m. a): force is in a direct ratio to the
product of the weight involved in the movement and the momentary acceleration of this
weight.
Only with a small group of sports, such as
power athletics sports, velocity is not so important. It does not matter whether you will
lift the barbell within 1 sec or 10 secs, the
important thing is to do it. In weightlifting,
however, it is completely different. If you take
a barbell with 60% of your 1RM (repetition
maximum) and try lifting it overhead with a
slow movement, you will see it is impossible.
You can try throwing a ball or a javelin very
far at low speed; try jumping far or high with
slow motion or low speed of unfolding your
knee. The same principle applies in rowing as
well. Try propelling the boat fast by moving

the slide slowly and pulling the oars slowly…
also impossible. The faster you perform the
proper movement, the greater power is generated, and the result is improved. In all cases
in sport, the greater the velocity of movement
of a piece of sports equipment or the athlete’s
weight, the more important the power for improving the result from this movement is. In
order to seek ways of improving the maximum
velocity (of a piece of equipment or an athlete)
we should work on improving the possibilities
for generating power.
It is important to realize and understand
that power is an essential aim in the muscle
and strength preparation in all sports. Lots of
coaches and athletes still want to put as many
plates as possible on the barbell and constantly try to increase their 1 RM in an attempt to
increase their maximum strength. But in this
way, you will perform your 1RM more slowly
than if, for example, performing an exercise
with your 10RM. Thus, you will build strong
but slow muscles and your actual movement
(velocity of execution) will remain slow.
How to determine power?
The applied power for one muscle or a
group of muscles propelling a certain joint or
a body segment of an athlete depends on the
speed-strength qualities of these muscles. The
dependence of velocity and strength abilities
in muscle activities was determined in the last
century by A.V. Hill, 1938. This dependence
can be established with the curve force/velocity which determine the power as well.
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Figure 1. Velocity (solid line and light circles) and power (broken line and dark circles) as
)functions of load in an isotonic contraction. Modified by Hill (1938
The curve force/velocity is easy to understand: the heavier the load we overcome,
the more slowly the movement will be performed. Examining the movement at different
degrees of load in the single joint (unfolding
the knee) or multifunctioning joints (pressing
with whole leg), we will see this relation in a
straight or slightly curved line.

speed of the movement of the barbell is recorded. The exactly measured velocity is sent
on-line to Apple iOS device where it is presented graphically, and the data are processed
and stored in the Internet database.
The research was done among 8 male rowers – students at the National Sports Academy,
national competitors with sports experience of
7 ± 2,4 years.
We chose specific rowing exercises: bench
pull, clean pull and squat.
In order to get a correct curve for the
strength-power abilities, we need to make
measurements with different weights of the
barbell and distribute them evenly within the
scope of the suggested 1RM of the athletes.
We used an increase of 10 kg. Men started
with 40 kg and continued to 1RM. The athlete
should perform 4 repetitions with each weight
at maximum speed, and after 60% of his 1RM
he performs 2 repetitions, and after 80% - one
repetition.

AIM
To determine the speed-strength qualities
of certain muscle groups when rowers execute
specific exercises for strength training.
METHODS
We used a piece of equipment Gym Aware
with software Gym AwareCloud to measure
the velocity of the moving of an object, in this
case a barbell. It is a small box placed on the
floor below the barbell. A thin cord, going out
of it, is adjusted on the bar. Depending on the
velocity of uncoiling or coiling the cord, the
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Sufficient rest time (of minimum 5 min.)
between the repetitions was provided to restore the neuromuscular potential.
The software visualizes, calculates and
stores the data for peak and mean values of
the amplitude of work, velocity and acceleration of the movement. It also calculates the
strength and power which were applied.

RM, but a theoretical one! Digital data for the
same execution is also presented (Table 1).
Each point on the blue line of the graph
demonstrates the relation velocity/load for
each attempt with a certain weight. When we
know the force (load) and the related velocity
it is easy (at least for the software) to calculate
the curve of the force/power (the red line).
The curve force/power resembles an upRESULTS
side U-curve with a certain maximum. The
After the completion of the test the soft- upper part of this curve is rather flat, which
ware makes the individual curve for each ath- means there is a certain scope where the powlete (Figure 2). The possible weight of the bar- er is the closest to maximum, theoretically it is
bell is automatically extrapolated at maximum usually 30-70% of the 1RM. In this case it is
volitional isometric contraction (in this case about 90 kg or 75% of the 1 RM.
161.7 kg). Note that this is not the realized 1

Figure 2. Sample graph of the relation velocity/force and force/power in push press from
lying position
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Table 1. Bench pull sample results for one athlete
Predictions
1RM
Load at Max Power

05.03.2018
161.7 kg (±3.6) 0.15 m/s
89.6 kg 0.89 m/s 783 W

Weight

Ratio BM

Mean
Velocity
(m/s)

40.0 kg

0.5

1.28

633.18

423.84

50.0 kg

0.6

1.22

730.85

535.66

60.0 kg

0.7

1.15

744.32

643.74

70.0 kg

0.8

1.05

750.58

734.66

80.0 kg

0.9

0.95

770.88

829.89

90.0 kg

1

0.89

790.09

914.24

100.0 kg

1.2

0.77

756.7

1005.77

110.0 kg

1.3

0.63

682.88

1080.46

120.0 kg

1.4

0.54

640.18

1181.87

Mean Power
(W)

Mean Force (N)

the lower limbs. In the combined work of both
arms and legs in the exercise clean pull the
power is only 920 W, which is a little greater
than the power of the arms. The average force
for application of the greatest power when executing bench pull is 79 kg or 74% of the actually performed 1RM, with the clean pull it is
83.1 kg or 75.5%, and with the squat it is only
40.1 kg or 27.9% of the 1RM.

A summary of the results about the mean
values of the indexes of the attempts where
maximum power is realized by the athletes for
the whole researched group and the three exercises is presented in Table 2. The lowest power
of 701 W was, quite naturally, achieved in the
execution of bench pull where only arms are
included. A considerably greater power (average of 1563 W) was applied in the execution
of squat because of the big muscle groups of

Table 2. Summary of the results from the three exercises and their variation analysis

Average 98,7

1 RM

% 1RM

Power

Velocity

Strength

1 RM

% 1RM

1,24 1563,0 27,9 143,3

Power

1,13 920,3 75,5 110,0 40,1

Velocity

701,0 74,0 106,7 83,1

1 RM

0,91

% 1RM

79,0

Power

Strength

Squat

Velocity

Body
weight

Clean Pull

Strength

Bench Pull

Min

84,0

69,6

0,85

650,0 69,6 100,0 80,7

1,11 888,0 73,4 110,0 35,1

1,22 1424,0 27,0 130,0

Max

96,0

89,6

0,98

783,0 77,7 120,0 85,5

1,15 966,0 77,7 110,0 43,1

1,26 1708,0 28,7 150,0

STDEV

5,2

8,2

0,1

58,6

0,0

0,0

3,3

9,4

2,0

16

33,2

1,8

0,0

3,5

116,0

0,7

9,4

JOURNAL of Applied Sports Sciences 02/2018

maximum power is applied is in the middle of
the scope of work velocities and load. In the
clean pull it is at the upper part of this scope
or is applied at greater load at low speeds of
motion while with the squat we observe the
reversed trend – the maximum power is applied at a low load and high speed on the base
of the applied one.

The results about the velocity at which
this maximum power was applied are more
interesting. They are graphically presented as
a generalized graph for three athletes in Figure 3. The velocity is higher when executing
squat – average of 1.24m/sec, in the clean pull
it is 1.13 m/sec, and it is the lowest with bench
pull – 0.91 m/sec. It should be noted, however,
that the velocity in the bench pull at which the

Figure 3a. Optimal velocity for applying maximum power in the bench pull.
Optimal velocity for high power is in the middle of the scope.

The average optimum velocity is 0,91m/sec
when the scope of work speeds for all weight’s
ranges from 0,54 m/sec to 1,31 m/sec.

Figure 3b. Optimal velocity for applying maximum power in the clean pull.
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The average optimum velocity is 1,13m/ Optimal velocity for high power is at the end
sec when the scope of work speeds for all of the scope (with the great loads).
weight ranges from 0,84 m/sec to 1,86 m/sec.

.Figure 3c. Optimal velocity for applying maximum power in the squat

Is a differentiated approach needed when
building speed-strength qualities for the different segmented muscle groups in a particular sport?
To what extent does the development of
maximum force increase the power of a motor
action?
Can a purposeful training program, based
on velocity of muscle contractions, change the
speed-strength relation in order to increase
power?
If we want to improve power, must we engage the fast muscle fibers, and can we transform the qualities of the slow ones which are
prevalent and preferred in cycle sports due to
their efficiency?

The average optimum velocity is 1,24m/
sec when the scope of work speeds for all
weight’s ranges from 0,26 m/sec to 1,30 m/
sec. Optimal velocity for high power is at the
very beginning of the scope (with the lighter
loads).
These results show the specifics of the
speed-strength abilities of different muscle
groups or a combination of consecutive or
simultaneous work of several groups of muscles. However, they set a number of questions
such as:
How do we train for strength and which
specific speed-strength qualities do we build?
What are the specific requirements for
these qualities as regards biomechanics of a
particular sport, in this case rowing?
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Despite the questions and issues to be
solved in our further research, this method allows us to:
Determine the individual levels of speedstrength qualities of particular muscle groups.
Determine the optimal intensity of power
training through immediate feedback upon the
execution of the exercises which this piece of
equipment offers.
Determine the optimal number of repetitions when a certain speed-strength relation is
realized.
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FRONT-HAND-PUNCH SPEED IMPROVEMENT EXPERIMENTAL
METHODOLOGY IN KARATE
Radoslav Penov, Milen Chalakov
National Sports Academy “Vassil Levski”
ABSTRACT
This article presents the development of an experimental methodology that aims to improve the
speed of the front-hand punch in karate. The rationale behind developing this methodology is that the
speed of the front-hand punch in karate is one of the most important criteria for the successful defeat
of the opponent. In addition, the front-hand punch is one of the most commonly used punches during
matches. The objective that we set was to study the effect of the application of the methodology we
developed for the purpose of improving the speed of the front-hand punch (Kizami Tsuki) in karate.
To accomplish this study, we used a computerized video system to register and analyze the speed of
karate punches performed by the participants in the experiment. The results regarding the speed of the
straight-hand punch were measured in the same way in order to provide identical conditions. Input
data was processed by means of applied software for kinematic analysis. To prove the credibility of the
registered data, we used statistical analysis methodology. We hope that by presenting our methodology
in this article, more coaches will begin to use modern tools and methods in order to improve the quality
of training in karate.
Key words: methodology, karate, punch, front hand, speed

INTRODUCTION
There is a large number of hand punches
used in modern karate, as these punches are
also specific for this sport. These punches are
aimed at three body levels: low, middle, and
high (Gedan, Chudan, and Jodan). Using these
punches in high maneuverability and dynamics demands highly specialized technical preparation and physical and psychical stability on
the competitor’s part (Bishop, 1989, Higaonna, 1985).
Hand punches are easier to perform than
kicks because they allow for keeping balance,
which provides a more stable support. If the
technique is performed correctly, its power,
speed, precision, and the damage on the opponent cannot be denied (Habersetzer 1998,
Bogdanov, Ivanov 1972).
Karate is a successful fighting sport, because the punches performed during a fight
are with high speed, power and accuracy
Journal of Applied Sports Sciences
2018, Vol. 2, pp. 21 - 34
ISSN 2534-9597 (Print), ISSN 2535-0145 (Online)

(Chaabène et. al, 2015). A prerequisite for the
high quality of assault technique is the exercises practiced in karate, which increase the
speed of the punches (Marqueset. al., 2013).
The most commonly used offensive techniques in karate used during a fight are strikes
such as (gyakuzuki is the reverse punch,
kizami zuki is the jab punch and oi zuki is the
lunge punch) and the kicks (maegeri is the
front kick and mawashi geri is the semicircular kick) (Chaabène et. al, 2014). But punches
are more likely to be applied because they offer better opportunities for successful striking
(Marques, 2013).
According to Marquez Junior (Marques,
2014), the speeds which karate hand-fighting
techniques are performed, as well as the fact
that they are executed with a person facing the
opponent, increase the chance of successful
strikes.
According to Nakayama (Nakayma, 2012),
21
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male competitors from National Sports Academy “Vassil Levski” took part in the study.
The average age of the participants was 22
years, ranging from 19 to 26. Ranks in karate
varied from 5thKyu to 1st Dan.
Competitors (surveyed):
1. Ivaylo S. – Republican champion for
2017, 3 kyu, brown belt.
2. Denis N. – Republican champion for
2017, 3 dan, black belt.
3. Martin M. – Republican champion 2018,
2 dan, black belt.
4. Emre K. – third place Republican Championship 2017, blue belt.
5. Nikolay N. – Republican champion –
Team 2017, 5 kyu, blue belt.
6. Antoine T. – Republican champion for
2014, 1 dan, black belt.
7. Stancho S. – Republican champion
2017, 1 dan, black belt.
8. Vadim G. – Republican champion 2016,
3 dan, black belt.
9. Miroslav M. – Republican champion
2012, 1 dan, black belt.
10. Georgi A. – Republican champion
2013, 1 dan, black belt.
To complete the tasks, the participants
were divided into two groups: a test group
and a control group. Both groups delivered a
straight-hand punch onto the target, and the
results achieved were diligently recorded. We
applied the specialized methodology aiming
to develop the speed of the front hand punch
onto the test group for a period of five months.
The methodology applied is shown in Table 2
and Table 3.
The distribution of the persons surveyed
by us in two groups is shown in Table 1.

speed is particularly important for offensive
techniques in karate because the high-speed
attack is difficult to defend.
After a systematic review of the speed of
punch techniques in karate, we found that it
is of paramount importance to the fighter who
must choose the best attack during the bout.
(Barbanti, 2010)
There is little information on this topic
(Marques, 2012) and there is no systematic review of velocity of the offensive techniques of
the karate in combat sports literature (Franchini, Del Vecchio, 2011)
In order to improve and perfect karate
techniques, trainees need to perform multiple
repetitions with maximum concentration and
dedication. This, however, will not be enough
if the training does not rely on proper physical
and physiological principles (Marques, 2014).
Study Objective:
Studying the effects of the application of
the methodology for targeted improvement
of the speed of the front-hand punch (Kizami
Tsuki) in karate.
Study Goals:
To reveal the importance of the speed of
the punch as inherent to technical mastery in
karate–do.
To develop a methodology specifically
aimed at developing the speed of the punch.
To analyze the effect of using this specific
training method.
METHODOLOGY
The study was conducted by means of a
computerized video system for registration
and analysis of the karate punch speed. Ten
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Table 1. Groups organization
Control group
I. S.
D. N.
N. N.
S. S.
G. A.

Test group
A. T.
M. M.
V. G.
E. K.
M. M.

Table 2. Applied methodology for the test group:
Months
I
II
Mandatory exercises used
to build speed for the
“Kizami tsuki” hand-punch
1. 10-Meter spring / reps.
dosage
dosage
6Х10
Week 1
4Х10
8Х10
Week 2
6Х10
10Х10
Week 3
6Х10
Week 4
8Х10
10Х10
2. 20-Meter spring / reps.
Week 1
2Х20
6Х20
Week 2
4Х30
7Х20
Week 3
6Х20
9Х20
Week 4
7Х20
9Х20
3. 30-Meter spring / reps.
7Х30
6Х30
Week 1
4Х30
6Х30
Week 2
2Х30
3Х30
Week 3
3Х30
2Х30
Week 4
4. 50-Meter spring / reps.
3Х50
Week 1
2Х50
3Х50
4Х50
Week 2
Week 3
4Х50
5Х50
5Х50
Week 4
4Х50
5. 100-Meter spring / reps.
Week 1
3Х100
4Х100
Week 2
2Х100
3Х100
Week 3
2Х100
2Х100
Week 4
1Х100
1Х100
6. Shuttles 3-6-9 meters/
reps.
Week 1
2Х3-6-9
3Х3-6-9
Week 2
3Х3-6-9
4Х3-6-9
Week 3
3Х3-6-9
4Х3-6-9
Week 4
3Х3-6-9
4Х3-6-9
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III

IV

V

dosage
10Х10
12Х10
12Х10
12Х10

dosage
12Х10
10Х10
10Х10
10Х10

dosage
10Х10
8Х10
8Х10
8Х10

9Х20
10Х20
10Х20
10Х20

10Х20
8Х20
8Х20
8Х20

8Х20
6Х20
6Х20
6Х20

8Х30
6Х30
4Х30
4Х30

7Х30
6Х30
3Х30
3Х30

6Х30
4Х30
2Х30
2Х30

4Х50
5Х50
6Х50
6Х50

3Х50
4Х50
5Х50
5Х50

2Х50
3Х50
4Х50
4Х50

5Х100
4Х100
3Х100
2Х100

4Х100
3Х100
2Х100
1Х100

3Х100
2Х100
2Х100
1Х100

4Х3-6-9
5Х3-6-9
5Х3-6-9
5Х3-6-9

5Х3-6-9
4Х3-6-9
4Х3-6-9
4Х3-6-9

4Х3-6-9
3Х3-6-9
3Х3-6-9
3Х3-6-9
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7. “Kizami tsuki” handpunch 10 seconds/ reps.
Week 1
Week 2
Week 3
Week 4
8. Kizami tsuki handpunch and change of guard
10 seconds / reps.
Week 1
Week 2
Week 3
Week 4
9. “Kizami tsuki” handpunch and a feint technique for Mawashi geri 10
seconds / reps.
Week 1
Week 2
Week 3
Week 4
10. Shot-putting a heavy
ball against a wall punchbag reps.
Week 1
Week 2
Week 3
Week 4
11. “Kizami tsuki” handpunchagainst elastic resistance.
Week 1
Week 2
Week 3
Week 4

R. Penov, M. Chalakov

2Х10
2Х10
2Х10
2Х10

2Х10
3Х10
3Х10
3Х10

3Х10
4Х10
4Х10
4Х10

4Х10
3Х10
3Х10
3Х10

3Х10
2Х10
2Х10
2Х10

2Х10
2Х10
2Х10
2Х10

2Х10
3Х10
3Х10
3Х10

3Х10
4Х10
4Х10
4Х10

4Х10
3Х10
3Х10
3Х10

3Х10
2Х10
2Х10
2Х10

2Х10
2Х10
2Х10
2Х10

2Х10
3Х10
3Х10
3Х10

3Х10
4Х10
4Х10
4Х10

4Х10
3Х10
3Х10
3Х10

3Х10
2Х10
2Х10
2Х10

2Х10
3Х10
3Х10
3Х10

3Х10
4Х10
4Х10
4Х10

4Х10
5Х10
5Х10
5Х10

5Х10
4Х10
4Х10
4х10

4Х10
3Х10
3Х10
3Х10

3Х10
4Х10
4Х10
4Х10

4Х10
5Х10
5Х10
5Х10

5Х10
6Х10
6Х10
6Х10

6Х10
5Х10
5Х10
5Х10

5Х10
4Х10
4Х10
4Х10

Description of exercises used by the test
group for the development of speed when
performing “Kizami tsuki” hand-punch.
10-Meter sprint – This exercise aims to develop the quality of speed. It is performed from
a low-start position upon the coach’s signal at
the maximum speed possible. The exercise is
performed in series with a 30-second break
between the series. The exercise is performed
after a very good general and special warm-

up. It is evident from the table with the dosage
of this exercise that from January to March the
number of the series increases and from April
to May the overall amount decreases.
20-Meter sprint –This exercise aims to
develop the quality of speed. It is performed
from a low-start position upon the coach’s signal at the maximum speed possible. The exercise is performed in series with 30-45 seconds
of break between the series. The exercise is
24
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position upon the coach’s signal. The athlete
sprints from the starting point to the 3-meter
mark, then sprints back to the starting point,
sprints to the 6-meter mark, sprints back to
the starting point, and sprints to the 9-meter marker and back. This exercise develops
speed and agility. It is performed after a very
good general and special warm-up. The break
between the series is 2 minutes. It is evident
from the table with the dosage of this exercise that from January to March the number of
the series increases and from April to May the
overall number decreases.
“Kizami tsuki” hand-punch for 10 seconds – This is one of the specialized exercises
for developing speed of the upper limbs, and
more particularly, it is the straight punch with
the front hand. This exercise is performed in
pairs, as one participant holds a pinching pad
at the level of the head and the other participant performs ‘Kizami tsuki” and aims to perform as many techniques as possible within
the 10-second interval. The coach measures
the time and signals the beginning and the
end of the interval. The intermission between
the series is 1 minute. From the table with the
dosage of this exercise, it is evident that the
number of the series increases from January to
March and that it decreases from April to May.
“Kizami tsuki” hand-punch with change
of guard for 10 seconds – This is a specialized exercise for developing speed of both
the upper and the lower limbs. This exercise
is performed in pairs, as one participant holds
a pinching pad at the level of the head and
the other participant performs “Kizami tsuki”, then switches the guard position and the
punching hand and performs “Kizami tsugki”
again from the newly assumed guard. The athlete aims to perform as many techniques as
possible within the 10-second interval. The
coach measures the time and signals the beginning and the end of the interval. The inter-

performed after a very good general and special warm-up. From the table with the dosage
of this exercise, it is evident that from January
to March the number of the series increases
and from April to May the overall amount decreases.
30-Meter sprint – This exercise aims to
develop the quality of speed. It is performed
from a low-start position upon the coach’s signal at the maximum speed possible. The exercise is performed in series with 45-seconds to
1-minute breaks between the series. The exercise is performed after a very good general
and special warm-up. From the table with the
dosage of this exercise, it is evident that during the first week of each month this exercise
is done in more series and the number of series
decreases in each of the following weeks.
50-Meter sprint – This exercise aims to develop the quality of speed. It is performed from
a low-start position upon the coach’s signal at
the maximum speed possible. The exercise is
performed in series with a 1-minute break between the series. The exercise is performed after a very good general and special warm-up.
It is evident from the table with the dosage of
this exercise that from January to March the
number of the series increases and from April
to May the overall number decreases.
100-Meter sprint – This exercise aims to
develop the quality of speed. It is performed
from a low-start position upon the coach’s signal at the maximum speed possible. The exercise is performed in series with 1,5-minute
breaks between the series. The exercise is performed after a very good general and special
warm-up. From the table with the dosage of
this exercise, it is evident that during the first
week of each month this exercise is done in
more series and the number of series decreases
in each of the following weeks.
3-6-9 Shuttle running. This exercise of
shuttle running is performed from low-start
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kilograms. The athlete assumes “guard” position facing the wall punch-bag at a 3-meter
distance and shot-puts the heavy ball towards
the punch-bag. It is essential the push should
resemble biomechanically the “Kizami tsuki”
pinch as much as possible. The intermission
between the series is 30 seconds. From the
table with the dosage of this exercise, it is evident that the number of the series increases
from January to March and that it decreases
from April to May.
“Kizami tsuki” hand-punchagainst elastic
resistance – This exercise aims to develop the
explosive power of the upper limbs. It is performed after a very good general and special
warm-up. An elastic band is used to provide
elastic resistance. The athlete stands with his/
her back towards a horizontal bar or a wall bar,
to which one end of the elastic band is tied.
The athlete holds the other end of the elastic
band with the punching hand and performs
“Kizami tsuki”. The exercise is repeated 10
times at maximum speed and the intermission
between the series is 1 minute. From the table
with the dosage of this exercise, it is evident
that the number of the series increases from
January to March and that it decreases from
April to May.

mission between the series is 1 minute. From
the table with the dosage of this exercise, it is
evident that the number of the series increases
from January to March and that it decreases
from April to May.
“Kizami tsuki” hand-punch and a feint
technique for “Mawashi geri” – This is a
specialized exercise for developing speed of
both the upper and the lower limbs. This exercise is performed in pairs, as one participant
holds a pinching pad at the level of the head
and the other participant performs a feint technique for “Mawashi” Geri after which performs “Kizami tsuki”, then switches the guard
position and the punching hand. The athlete
aims to perform as many techniques as possible within the 10-second interval. The coach
measures the time and signals the beginning
and the end of the interval. The intermission
between the series is 1 minute. From the table
with the dosage of this exercise, it is evident
that the number of the series increases from
January to March and that it decreases from
April to May.
Shot-putting a heavy ball against a wall
punch-bag – This exercise aims to develop the
explosive power of the upper limbs. It is performed after a very good general and special
warm-up. The weight of the heavy ball is 3

Table 3. Applied methodology for control group:
Months
I
II
Exercises used to build
speed for the “Kizami tsuki”
hand-punch in the control
group
1. 50-meter sprint
Week 1
2Х50
4Х50
5Х50
Week 2
3Х50
4Х40
5Х50
Week 3
Week 4
4Х50
5Х50
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III

IV

V

5 Х50
6Х50
6Х50
6Х50

6Х50
7Х50
7Х50
7Х50

7х50
8х50
8х50
8х50
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2. Standing long jump
Week 1
Week 2
Week 3
Week 4
3. “Kizami tsuki” handpunch – maximum number
per 20 seconds
Week 1
Week 2
Week 3
Week 4
4. 6-9-12 Shuttle running
Week 1
Week 2
Week 3
Week 4

2х10
3х10
3х10
3х10

3х10
4х10
4х10
4х10

4х10
5х10
5х10
5х10

5х10
6х10
6х10
6х10

6х10
7х10
7х10
7х10

2Х20
2Х20
2Х20
2Х20

3Х20
3Х20
3Х20
3Х20

4Х20
4Х20
4Х20
4Х20

5Х20
5Х20
5Х20
5Х20

6Х20
6Х20
6Х20
6Х20

2Х6-9-12
2Х6-9-12
2Х6-9-12
2Х6-9-12

3Х6-9-12
3Х6-9-12
3Х6-9-12
3Х6-9-12

4Х6-9-12
4Х6-9-12
4Х6-9-12
4Х6-9-12

5Х6-9-12
5Х6-9-12
5Х6-9-12
5Х6-9-12

6Х6-9-12
6Х6-9-12
6Х6-9-12
6Х6-9-12

Description of exercises used by the control group for the development of speed when
performing “Kizami tsuki” hand-punch.
50-Meter sprint – This exercise aims to
develop the quality of speed. It is performed
from a low-start position upon the coach’s signal at the maximum speed possible. The exercise is performed in series with a 1-minute
break between the series. The exercise is performed after a very good general and special
warm-up. It is evident from the table with the
dosage of this exercise that from January to
May the number of the series increases.
Standing long jump – This exercise develops the explosive power of the lower limbs.
It is performed after a very good general and
special warm-up. One series includes 10 repetitions. The intermission between series is 1
minute. The athlete performs a long jump from
the starting position, then faces backwards and
performs another long jump towards the staring position. A total of 10 repetitions are performed. As the dosage table indicates for this
exercise, from January to May the number of
the series increases.

“Kizami tsuki” hand-punch – maximum
number of repetitions for 20 seconds. This is
a specialized exercise for developing speed of
both the upper and the lower limbs. This exercise is performed in pairs, as one participant
holds a pinching pad at the level of the head
and the other participant performs “Kizami
tsuki”, then switches the guard position and
the punching hand and performs “Kizami
tsugki” again from the newly assumed guard.
The athlete aims to perform as many repetitions as possible in 20 seconds. The coach
measures the time and signals the beginning
and the end of the interval. The intermission
between the series is 2 minutes. From the table
with the dosage of this exercise, it is evident
that the number of the series increases from
January to May.
6-9-12 Shuttle running. This exercise is
performed from low-start position upon the
coach’s signal. The athlete sprints from the
starting point to the 6-meter mark, then sprints
back to the starting point, sprints to the 9-meter mark, sprints back to the starting point, and
sprints to the 12-meter marker and back. This
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x̄ = (Σ xi) / n
x̄ just stands for the “sample mean”;
Σ means “add up”;
xi “all of the x-values”;
n means “the number of items in the sample”.
Standard deviation – S. The formula for
standard deviation (SD) is

exercise develops speed and agility. It is performed after a very good general and special
warm-up. The break between the series is 3
minutes. It is evident from the dosage table
about this exercise that from January to May
the number of the series increases.
The results received regarding the speed
straight-hand punch of both groups were measured in identical ways in order to provide the
same test conditions for both groups. The data
received were discussed with specialists in order to eliminate possible mistakes. The speed
of the punch was recorded by means of Sony
PJ740 video camera, at 50 frames per second.
The camera was positioned perpendicularly to
the sagittal axis of the punches, and the point
of view was at the height of the punches. The
video recordings were further processed by
Kinovea video computer software for cinematic analysis. Only attempts that met the
requirements for the speed of the punch were
analyzed. The data were further analyzed and
averaged with regard of the phase periods
(Rathee, Magnes, Davis, 2014). The results
received through video recording were processed by means of statistical method – descriptive statistics:
Average values of indicators – X mean.
The sample mean formula is:


Where Σ means “sum of”, Χ is a value in
the data set, μ is the mean of the data set, and
Ν is the number of data points.
Coefficient of variation - V%. The formula
for the coefficient of variation is:
Coefficient of Variation = (Standard Deviation / Mean) * 100.
In symbols: CV = (SD/x mean) * 100.
RESULTS
The punch-speed in karate depends on the
correct performance of all phases included
in their execution. Figure 1 illustrates all the
phases of the punch that were videotaped.
Eventually, all punches performed were compared with their correct execution.

Figure 1. Punch phases
After the first and the second measurements, regarding the speed parameters of the
punch, we received the following results for

the control group. The results are shown in
Figure 2 and Figure 3.
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Figure 2. Average speeds of punches for the first measurement

Figure 3. Average speeds of punches for the second measurement
the test group. The results are shown in Figure
4 and Figure 5.

After the first and the second measurements, regarding the speed parameters of the
punch, we received the following results for

Figure 4. Average speeds of punches for the first measurement
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Figure 5. Average speeds of punches for the second measurement
As a result of the training process we applied, indeed, we achieved improvements of
the speed parameters of the punch. The results
we received are provided in the materials to
follow.
For the past period of training in the control group we observed no significant increases in the average maximum impact velocity by
0.53 m/s. These results are shown in Figure 6.

Studying the speed of the Kizami Tsuki
punch in karate is an important part of the
training process and is connected to the correct
execution of the punch as well as with the inability of the opponent to perform the respective defensive techniques. Therefore, it was
important to us to prove that the methodology
we created leads to improving the speed of the
front-hand punch (Kizami Tsuki) in karate.

Figure 6. Generalized results of the two measurements for the control group
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Figure 7 presents the generalized values of serve a significant improvement in the average
speeds measured for the test group before and maximum punch velocity by 1,72 m/s.
after applying the methodology. Here, we ob-

Figure 7. Generalized results of the two measurements for the test group
In order to illustrate the progress of the two the achieved results of the two groups for the
groups more clearly, a comparison between period of training is presented in Figure 8.

Figure 8. Generalized results after the training period
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As Table 4 indicates, the average speed of of the two groups is 1, 40 m/s in favor of the
the test group is significantly higher than that group that used the experimental methodolof the control group. Respectively, the differ- ogy.
ence between the average maximum speeds
Table 4. Statistical analysis
Indicator/Group

Control Group

Test Group

X

8. 773

10. 162

S

0. 534

0. 350

V%

6. 086

3. 448
ear velocity of 5,83±2,54 to 10 m/s (Marques,
Gianino, 2010), but the oi zuki without information about the target of the attack was of 5,52
to 12,64 m/s (Fernandes et.al., 2011). The best
linear velocity was the gyaku zuki tchudan, the
2nd best linear velocity was the oi zuki tchudan
and the last position was the kizami zuki tchudan.
The linear velocity of the punches (kizami
zuki, gyakuzuki and oi zuki) in this systematic
review was of 5,52 to 14 m/s. According to
Ning (Ning et.al., 2011), the karate punch is
very fast because this type of combat needs
this motor capacity. The kung fu attack with
technique similar to the punch, but with the
open hand (yau-man in Chinese), the linear
velocity was of 5,3 to 8,33 m/s (Neto, Magini, Saba, 2007). Then, the result of the karate
punch was better than the yau-man. The motive is the characteristics of the karate fight, in
a few seconds the combat can finish with a precise attack (Tabben et.al., 2015). For example,
Nakayama (Nakayama, 2012) informed that
the Shotokan karate has the objective to finish
the fight with an attack (ikkenhissatsu in Japanese). Therefore, the karateka usually trains
the precision of the attack (Stevens, 2013)
In conclusion, we can state that, based on
the literature related to the topic of the thesis,
the speed of execution with the right arm in
karate is one of the basic criteria for success-

To calculate V% (the coefficient of variation) we needed to calculate the standard deviation S. The variation coefficient was obtained
by applying the following formula:
The coefficient for the control group was
6, 086 %.
The coefficient for the test group is 3,488
%.
It may be concluded that the survey is
highly uniform, since V% does not exceed 1012%.
DISCUSSION
After examination of several studies that
affect the measurement of parameters of punch
velocity, we determined what is the registered
punch velocity measured by the other authors.
The linear velocity of the kizamizuki tchudan
(jab punch in the trunk) was of 5,8 to 7,1±1,88
m/s (Marques, 2012), the kizami zuki without
information about the target of the attack was of
5,7 to 9,8 m/s (Diacu, 2013), the gyakuzuki tchudan (reverse punch) had linear velocity of 6,58
to 13 m/s (Rathee, Magnes, Davis 2014), but the
gyakuzuki without information about the target
of the attack was of 14 m/s (Cynarski, Wajs,
Vencesbrito 2014). The oi zuki (lunge punch)
was the last punch that the researcher detected
the linear velocity. The oi zuki tchudan had lin32
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Chaabène, H., Franchini, E., Sterkowicz,
S., Tabben, M., Hachana, Y., Chamari, K.
(2015). Physiological responses to karate specific activities. Sci Sports.
Cynarski, W., Wajs, W., Vencesbrito, A.
(2014). Improving the movements of basic
karate techniques with the use of motion capture and mathematical modeling. The concept
of a research project. Journal of Martial Arts
Anthropology, pp. 39-53.
Diacu, F. (2003). On the dynamics of karate, PIMS, pp. 9-11.
Fernandes, F., Wichi, R., Silva, V., Ladeira,
A.,Ervilha, U. (2011). Biomechanical methods applied in martial arts studies. Journal of
Morphological Science, pp. 141-144.
Franchini, E., Del Vecchio, F. (2011). Estudos emmodalida des esportivas de combate:
“estado da arte”. Revista Brasileira de Educação Física e Esporte, pp. 67-81.
Habersetzer R. (1998). Ko-Budo, Oruzhie
Okinavii, Tirasop, Modus, pp. 230-254.
Higaonna, Morio, (1985). Traditional karate do Fundamental Techniques, Vol. 1, Japan
Publications, pp. 17-20.
Marques Junior, N. (2012). Velocidade do
soco e do chute do karatê: uma meta-análise.
Lecturas: Educación Física y Deportes, pp.
1-12.
Marques Junior, N. (2013). Porque o soco
causa maispontos do que o chute durante a
luta de karatê? Conteúdo para prescrever o
treino de karatêshotokan. Brazilian Journal
of Exercise Physiology and Prescription, pp.
376-387.
Marques Junior, N. (2014). Scientific evidences about the fight of the shotokan karate
of competition, Brazilian Journal of Exercise
Physiology and Prescription, pp. 400-417.
Marques Junior, N. (2012).Velocidade do
soco e do chute do karatê: uma meta-análise.

ful overcoming of the opponent. This gave us
the good reason to do research on this subject.
CONCLUSIONS
The parameter analysis of the speed of the
front-hand punch, as well as the application of
the experimental methodology aimed at improving the speed of this punch have brought
about observable positive results.
Improving the speed of punches in karate
is of great significance in offensive techniques
because attacks at higher speeds are harder to
block by the opponent, which in turn, leads to
winning the match.
Following the analysis of the front-hand
punch speed (Kizami Tsuki), we observed that
this speed is of great importance for the contender, who needs to choose the best attack
during the sports match.
The improvement of the speeds between
the attempts of both groups is credible, which
proves that the speed measurement and the
video analysis applied can be used in the
sports training of karate practitioners and will
contribute to improving their sports skills.
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LOWER-LIMB ASYMMETRY IN BALANCE ABILITY OF YOUNG
BADMINTON PLAYERS
Anna Manolova
National Sports Academy “Vassil Levski”
ABSTRACT
Based on the limited evidence available about balance performance among young badminton players, this study was aimed to establish the presence or absence of lower-limb balance asymmetry among
13-15 years old players.
The research was done among 40 young players (22 girls, 18 boys) from 3 Bulgarian clubs. Unipedal stance test and Y balance test were used to determine balance abilities. Paired sample T test and
Wilcoxon signed-rank test were used to evaluate the data from the dominant and non-dominant leg.
The results from the two tests show that there is no statistically significant difference between the
legs.
These results support the usefulness of performing bilateral balance exercises, so that the asymmetry that players are predisposed to develop could be reduced and the risk of lower extremity injuries
would be decreased.
Key words: badminton, balance ability, leg asymmetry

INTRODUCTION
Badminton is considered as one of the most
popular racket sports over the world. Badminton World Federation reports that there are
around 150 million people playing badminton
worldwide and more than 2 000 participate in
international competitions. Badminton players
need to conduct various movement patterns
during the game including specialized twists,
jumps, footwork, and swings to strike the
shuttlecock and keep it moving back and forth
on the court. Thus, the game is characterized
by a changing temporal structure with actions
of short period and high or medium intensity
coupled with a short resting times (Phomsoupha, Laffaye, 2015). Badminton requires specific physical conditions (motor and action
controls); coordinative variables such as reaction time, foot stepping and static or dynamic
balances. Therefore, badminton players need
enough strength and a high level of balance
Journal of Applied Sports Sciences
2018, Vol. 2, pp. 35 - 42
ISSN 2534-9597 (Print), ISSN 2535-0145 (Online)

during the rapid postural movements around
the court (Hamed, Hassan, 2017).
Balance can be defined as “the ability to
maintain the body’s center of gravity within
the limits of stability as determined by the
base of support”. Static postural control tries
to maintain a base of support while minimizing movement of body segments and the
center of mass. Dynamic balance involves
the completion of a functional task with purposeful movements without compromising an
established base of support (Yim-Chiplis, Talbot, 2000). Balance requires interaction of the
neurologic, musculoskeletal, proprioceptive,
vestibular and visual systems. Studies found
that loss of balance during fast side-to-side
movements may contribute to lower-limb injuries on the one hand, and on the other hand
- that loss will influence performance levels,
by decreasing them. Therefore, it is important
to enhance player’s balance ability.
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2015) in which morphological differences between dominant and non-dominant sides were
determined among junior badminton players.
We couldn’t find evidence for exploration
the presence/absence of balance asymmetry
among 13-15 years old badminton players.

In 2012, the Games of XXX Olympiad
(London Olympic) reported badminton to be
one of the highest risky games for athletic
injury (Engebretsen et al, 2013). Badminton
match requires high intensity intermittent
actions within short resting period. Fatigue
may affect the neuromuscular control of lower limb, which increases the risk of injuries
(Hiemstra, Lo, Fowler, 2001). A retrospective
study among Malaysian badminton players reported about 60% of injuries happened when
they were younger than 20 years and the most
common injuries involved mainly the knees
(Shariff, George, Ramlan, 2009). A study
about the injuries of young European badminton players show a relatively high number of
lower leg acute injuries in the examined badminton players as well as an asymmetry in the
injured leg - they predominantly injure the leg
on the side of the dominant hand, where the
racquet is held (Petrinović, Bobic, Ciliga)
As one of racquet sport games badminton
is unilateral and therefore structurally asymmetric sport. Functional asymmetries in the
lower-limbs have been the subject of numerous investigations concerning many different contact, limited-contact and non-contact
sports aimed at understanding the role of conditions in performance and in injury prevention. To return a shuttlecock falling near the
net, badminton players lunge forward mainly
by moving their dominant legs. This pattern of
movement places a great burden on the muscles of the dominant leg. On the other hand,
when the shuttlecock falls in the back section
of the court, players jump off the dominant
to the non-dominant leg to return it on some
occasions and these movements greatly load
the non-dominant leg (Masu, Muramatsu,
Hayashi, 2014). There are several studies in
which asymmetries in racquet sports were enquired, primary in tennis, but only few studies
(Raschka, Schmidt, 2013; Petrinović, Štefan,

Aim of the study
The purpose of the study is to investigate lower-limb balance asymmetry among
13-15-year-old Bulgarian badminton players
with the use of static and dynamic field tests.
The application of field tests is important, so
that they can be used by coaches from clubs,
which cannot afford expensive equipment.
Hypothesis
Based on our knowledge about the game
characteristics and our personal experience in
terms of implementation of bilateral exercises
during badminton training session, it was easy
to formulate the following hypothesis: we assume that there will be no leg differences in
balance performance, assessed by the static
and the dynamic test. The occurrence of such
asymmetry would mean wrong training protocols and would be of high informative value
about the possible occurrence of injuries.
METHODS
Participants
Forty young badminton players aged between 13 and 15 years (boys=18, girls=22),
participated in the study. They are ranked
among the first fifteen of the national championships. All participants and their coaches
provided informed consent. The players did
not have any health problems or disability and
had at least 2-year prior badminton experience.
Protocol
Participants performed two tests, evaluating dynamic balance (using the Y balance test)
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of the foot reached. The trial was discarded
and repeated if the player (1) failed to maintain unilateral stance, (2) lifted or moved the
stance foot from the grid, (3) touched down
with the reach foot, or (4) failed to return the
reach foot to the starting position. The process
was repeated while standing on the other leg.
The greatest of 3 trials for each reached direction was used for analysis of the reached
distance. As the reached distance is associated
with limb length, it was normalized to limb
length to allow more precise comparison between players. To express the reached distance
as a percentage of limb length, the normalized
value was calculated as reached distance divided by limb length then multiplied by 100
(Plisky et al., 2006).
For the Unipedal stance test the subjects
were asked to stand barefoot on the limb of
their choice, with the other limb raised so that
the raised foot was near but not touching the
ankle of their stance limb, arms crossed over
the chest. When the participants closed their
eyes, the investigator started the stopwatch.
Time ended when the subject either: (1) used
his arms (i.e., uncrossed arms), (2) used the
raised foot (moved it toward or away from
the standing limb or touched the floor), (3)
moved the weight-bearing foot to maintain
his balance (i.e., rotated foot on the ground),
(4) a maximum of 45 seconds had elapsed, or
(5) opened eyes. The procedure was repeated
3 times and each time was recorded on the
data collection sheet. The average of the 3
Procedures
For the Y balance test participants stood trials was subjected to statistical processing
on one leg on a center of Y - Junction shape (Springer et al., 2007).
surface. While maintaining single-leg stance,
Statistical Analyses
the player was asked to reach with the free
Data were analyzed with the use of SPSS
limb in the anterior, posteromedial, and posterolateral directions in relation to the stance Version 16.0 software. Descriptive statistics
foot. The maximal reached distance was mea- (Mean ± SD) were calculated for all variables.
sured by marking the tape measure with eras- Data from Y balance test were compared with
able ink at the point where the most distal part Paired Samples T test. Statistical significance
and static balance (using the Unipedal stance
test). Before each test the participants were
given practice trials to become familiar with
the testing procedures – six times to minimize
the learning effect for the Y balance test and
two times for the Unipedal stance test. The leg
on the side on which they gripped the racket
was considered the dominant limb (D leg).
The players were given 5 minutes of slow
running and 2-3 minutes for warm up of all
body segments. Following a 3 minutes’ rest
period, participants began with the Y balance
test – they performed three trials in each of the
three directions, beginning with a right stance
leg in the center of the grid. After another
5-minutes rest period, the test continued with
a left stance leg.
Between the two balance tests, the participants received a 10-minute rest period. The
Unipedal stance test was repeated three times
with each leg, alternating the legs - one trial
with the right, followed by a trial with the left
leg. Five minutes of rest were allowed between each trial set to avoid fatigue.
For the proper conduct of the experiment,
two investigators performed the testing - one
dealing with the correction and observation of
errors made by the competitor, and the other
responsible for marking the reached distance
at the Y balance test, stopping the watch at the
Unipedal stance test, and recording the results
from both tests.

37

LOWER-LIMB ASYMMETRY IN ...

A. Manolova

RESULTS
was set at α ≤ 0.05 and P(t) ≥ 95%. Data
The descriptive statistic for the Unipedal
from Unipedal stance test were different from
normally distributed, so we used Wilcoxon stance test showed that the results could not be
considered as normally distributed (Table 1).
signed-rank test.

Table 1. Results from the variation analysis of the Unipedal test’s data
Leg
n X min X max
R
Χ
Non-dominant
40
3.22 36.93 33.71 12.65
Dominant
40
2.00 45.00 43.00 10.43
* The empirical value is greater than the critical one

S
8.24
8.10

V
As
Ex
65.14 1.71* 3.038*
77.68 2.208* 7.43*

served some highly divergent values, which
are actual measured results, and there is no
reason to change them in the data set. These
findings give us the right to use the Wilcoxon
signed-rank test (T) to compare the samples
(Table 2).

In Table 1 we can see that with both the
dominant and non-dominant’s data the empirical values of skewness (As) and kurtosis
(Ex) are greater than the critical one (As =
1.71/2.208 > As0.05 = 0.748; Ex = 3.038/7.43
> Ex0.05 = 1.465). Checking the data, we ob-

Table 2. Wilcoxon signed-rank test for the Unipedal stance test
N
Sum of ranks
Positive Ranks
27
523
Negative Ranks
13
297
Ties
0
Total
40
*Level of significance set at α ≤ 0.05
			

Mean rank
19,37
22,85

Z(T)
1,519

α*
0,129

Z0.05(1,96); and α > 0.05.
The results from the variation analysis of
the Y balance tests are presented in Table 3.
We used the normalized values (dividing the
reached distance by leg length and multiplying the score by one hundred), so that the comparison between the players would be more
precise.

The sample size is 40, so we can also use
the Z evaluation of the test. Analyzing Table 2,
we note that the empirical value of the test is
297 (Temp = 297) and the Z evaluation is 1.519
(Zemp = 1.519). Comparing them to the critical values, we can come to the conclusion that
there is no significant difference between the
dominant and the non-dominant leg:
Temp (297) > Т0,05 (264); Zemp(1.52) <
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Table 3. Descriptive statistic for the Y balance test
Direction

Leg
n X min
ND
40
55.2
Anterior
D
40
57.3
ND
40
57.3
Post.medial
D
40
53.1
ND
40
54.2
Post.lateral
D
40
45.8
*ND leg – Non-dominant leg
D leg – Dominant leg

Xmax
100
109.5
108.2
112.9
114.1
116.7

R
44.8
52.2
50.9
59.8
59.9
70.9

X
84.57
86.36
88.85
88.73
87.76
85.21

S
V
As
Ex
8.84 10.45 −0.706 1.769
10.70 12.39 −0.028 0.556
11.48 12.92 −0.491 0.013
12.83 14.46 −0.405 0.319
12.00 13.68 −0.425 0.402
13.09 15.36 −0.588 1.169

Analyzing it we conclude that the data can the comparative analysis we can use the Pared
be considered as normally distributed, so for Samples T test (Table 4).

Table 4. Paired Samples T test of the Y balance test
ND leg
Mean ± SD
Anterior
84,57±8,84
Post. medial
40
88,85±11,48
Post. lateral
87,76±12,00
*ND leg – Non-dominant leg
D leg – Dominant leg
Direction

n

D leg
d
Mean ± SD
86,36±10,70 -1.79
88,73±12,83 0.12
85,21±13,09 2.54

Cohen d

t value

P (t)

0,229
0,012
0,305

1,45
0,08
1,93

84,5
6,19
93,89

DISCUSION
The aim of this study was to investigate lower-limb balance asymmetry among
13-15-year-old Bulgarian badminton players.
We couldn’t find evidence for exploration the
presence/absence of such asymmetry in badminton, investigated with field balance tests.
Studying the literature, we found different
points of view about symmetry between dominant and non-dominant leg.
Nadzalan et al. (2018) found no significant differences for all joint angles between
dominant and non-dominant lower limb during step and jump forward lunge in badmin-

Observing Table 2, we notice that the empirical values of the T test are smaller than
the critical one: tant.= 1.45,tp.m.= 0.08,tp.l. = 1.93
<t0.05 (df=39)= 2.02. From these results we can
conclude that there is no statistically significant difference between the dominant and the
non-dominant leg performance. To such conclusion also leads the P (t) value, which for all
three directions is smaller than 95%.
The effect size (Cohen d) for the anterior
and the posterolateral direction is moderate
(0.2<Cohen d<0.5) and for the posteromedial
is small (0.2>Cohen d).
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with one leg producing the desired motion
while the other leg stabilizes body balance.
In another context, when stabilization is the
main component of the action (e.g., keeping
static balance on one foot), the supporting leg
plays the main role while the contralateral leg
remains motionless or is used to produce only
auxiliary movements.
Although, this experiment supports our
hypothesis, the data, to some extent, differ
from our preliminary expectations. A number
of surveys show that the Y balance test can be
used as a predictor of lower-limb injuries. In
their study Plisky et al. (2006) found that anterior right/left reached distance difference was
greater than or equal to 4 cm and decreased
normalized right anterior reached distance.
They were significantly associated with lower
extremity injury. Olmstead et al. (2003) found
that players with chronic ankle instability had
significantly decreased reach distances compared to the uninvolved limb and to the reach
distances of healthy controls. The results of
the anterior and the posterolateral direction
put some concerns at our mind.
For the Unipedal stance test Springer et
al. (2007) report 9.4 seconds as a mean time
for the age group of 18-39. Both the dominant
and the non-dominant mean time in our research are greater, but we have to consider that
our participants are aged between 13 and 15
years. We should also consider applying the
Unipedal stance test with open eyes, because
this condition will be closer to the badminton
game.

ton. However, dominant lower limb was found
to achieve faster ascend phase, descend phase
and time to complete 1 repetition of lunge.
Dominant limb was also showed to achieve
greater step length. These conditions were applied to all the lunge protocols they conducted.
These findings thus showed that imbalances
existed between dominant and non-dominant
limb during lunge movement (Nadzalan et
al., 2018). The findings of this current study
were in contrast to those found by study conducted among athletes practicing martial arts
that found no significant difference of dominant and non-dominant lower limb kinematics
when performing kicks (Falcó et al., 2009).
Teixeira et al. (2011) found symmetric balance stability between the right and left legs,
analyzing the center of pressure in soccer
players.
Aizawa et al. (2018) have examined limbdominance effects on the GRF during singleleg lateral jump-landings. Their study showed
that the peak ground reaction force (pMGRF
and M-pVGRF) is larger in the non-dominant
leg compared to that in the dominant leg.
Petrinović, et al. (2015) investigated morphological status of elite European junior
badminton players. The results of the study
showed that statistical differences between
opposite sides of the body of badminton players existed on forearm and upper leg circumferences.
The present study shows no statistically
significant differences between the dominant
and non-dominant leg in both tests. Although
we found that at the posterolateral direction at
the Y balance test there is an important difference. We can explain these results with the
biomechanical characteristics of the sport. In
their study Teixeira et al. (2011) indicate that
in mobilization pedal skills both the right and
left legs play an active role in task execution,

CONCLUSION
Badminton is a unilateral sport. Because
of this, the movements of the dominant limb
are more precise and quicker than those of
the non-dominant limb, the players are predisposed to develop some imbalances. Asym-
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Physical Therapy Science, vol.26, pp. 1671–
1674
Nadzalan, A. et al., (2018). Kinematics
analysis of dominant and non-dominant lower
limb during step and jump forward lunge in
badminton, Journal of Fundamental and Applied Sciences, 10(3S), pp. 232-242
Olmsted, L. et al. (2003). Efficacy of the
Star excursion balance tests in detecting reach
deficits in subjects with chronic ankle instability, Journal of athletic training, vol.37, pp.
501-506.
Petrinović, L., Bobic, T., Ciliga, D. (2017).
Knee injuries and overuse syndromes in European elite badminton players: is there a link
between injury and training hours?, 8th International Scientific Conference on Kinesiology,
2017, Opatija, Croatia
Petrinović, L., Štefan, L. and Munivrana,
G. (2015). Some morphological differences
between opposite sides of the body of elite
European junior badminton players, Acta Kinesiologica 9, 2: 67-71
Phomsoupha, M. and Laffaye, G. (2015).
The science of badminton: game characteristics, anthropometry, physiology, visual fitness
and biomechanics, Sports Med, vol. 45, no. 4,
pp. 473-495
Plisky, Ph. et al. (2006). Star excursion
balance test as a predictor of lower extremity
injury in high school basketball players, Journal of Orthopedic & Sports Physical Therapy,
vol.36, is. 12
Raschka, Ch., Schmidt, K. (2013). Sports
anthropological and somatotypical comparison between higher class male and female
badminton and tennis players; Papers on Anthropology XXII, pp. 153–161
Shariff, A., George, J., Ramlan, A. (2009).
Musculoskeletal injuries among Malaysian
badminton players. Singapore Medical Journal, vol.50, pp. 1095-1097.
Springer B. et al. (2007), Normative val-

metry between sides of body can increase potential risk of injuries and negatively influence
players’ performances in the game. Although
we didn’t find statistically significant differences, some additional physical and balance
exercises enabling symmetrical development,
should be implemented in training. We also
recommend additional observations and studies in this area, so as to avoid some negative
consequences that a frequent and intensive
badminton training could cause.
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IMPROVING BALANCE STABILITY THROUGH APPLICATION OF
TRAINING PROGRAM IN STRESSFUL CONDITIONS VIA VIRTUAL
REALITY GLASSES AND GLASSES SIMULATING ALCOHOL USE
Vladimir Angelov
National Sports Academy “Vassil Levski”
ABSTRACT
The aim of this study was to investigate the effect of using difficult conditions in the balance training
program through virtual reality glasses and glasses simulating alcohol consumption. According to the
hypotheses of the study, the application of the balance training program with applying additional difficulty on the vestibular apparatus through technical means will lead to a greater training effect. The object of the study was the balance stability. The research was done among twenty-six Bulgarian students
from the National Sports Academy. A pedagogical experiment was conducted to prove the hypothesis
of the study. The testing session included two balance exercises. The collected data from the study were
statistically processed with the variance analysis and t-criterion of Student. The results of the research
were statistically significant and showed a greater increase in the parameters of the experimental group
(FE: 33,3℅; P=100℅; SE: 14,3℅; P=99,9℅) than in those of the control group (FE: 14,7℅; P=99,9℅;
SE: 8,3℅; P=99,9℅). The analysis of the results justified the hypothesis of the research. The study found
out that the usage of the balance training program that applies additional difficulty on the vestibular
apparatus through virtual reality glasses and glasses simulating alcohol use leads to a better balance
stability.
Key words: balance skills, vestibular apparatus, training conditions, stereoscopic glasses, glasses
simulating alcohol consumption

INTRODUCTION
The rapid technological development in
the world, in recent years, has significantly
changed human life. It has affected all public
spheres, including physical culture and sports.
Athletes’ balance abilities are known to be
very important for the sports activities. Therefore, the main idea of this article was to use
technology in the development of the balance
training program. The author’s attention was
focused on the balance stability as very important motor quality. A lot of sports experts have
worked on this problem. The literature review
showed that most of those who are working
in the field of balance performance are researchers and others are clinicians. Researchers’ papers can be systematized into several
Journal of Applied Sports Sciences
2018, Vol. 2, pp. 43 - 58
ISSN 2534-9597 (Print), ISSN 2535-0145 (Online)

groups: 1) studies of balance and posture control (Byl, 1992; Wade, Jones, 1997; Zernicke
et al., 1982; Collins, DeLuca, 1993; Gurfinkel et al., 1965; MacKinnon, Winter, 1993;
Okubo, et al., 1979; Roberts, 1976; Soames,
Atha, 1980; Winter, 1987), 2) studies targeted at balance measurements (Bizzo et al.,
1985; Black, Wall, 1982; Eng, Winter, 1993;
Gagey, Weber, 2010 ; Geursen et al., 1976;
Goldie et al., 1989; Hasan et al., 1990; Hasan
et al., 1992; Jian et al., 1993; Kapteyn et al.,
1983; Kirby et al., 1987; Koozekanani et al.,
1980; Murray et al., 1967; Glave et al., 2016;
Spaepen et al., 1977; Spaepen et al., 1979;
Thompson et al., 2017), and 3) anatomical
and physiological studies of balance maintenance (Nashner, 1977; Horak, Nashner, 1986;
43
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particular, one’s balance. They point out that
inputs to the visual, somatosensory and vestibular systems are used for postural control, and
that base-of-support impacts one’s balance. In
another article the authors studied the extent
to which automatic postural actions in standing human subjects are organized by a limited
repertoire of central motor programs (Horak,
Nashner, 1986). Subjects stood on support
surfaces of various lengths, which forced
them to adopt different postural movement
strategies to compensate for the same external
perturbations. The aim of another study was
to present firmer evidence that during stance
functionally related postural muscles in the
legs are activated according to fixed patterns
(Nashner, 1977).
From the analysis of the anatomical and
physiological studies of the balance maintenance and the studies of the balance and posture control, it can be concluded that they give
knowledge that is applicable to the implementation of the planned balance program in this
article. They outline the biomechanical aspects and the physiological mechanisms that
characterize the performance of the balance
exercises. The review of these literary sources, however, indicates a gap in the field of the
methodology for developing individuals’ balance abilities.
This paper was a continuation of the author’s work on the issues of balance stability. The previous research emphasized on the
means and methods for assessment of balance
stability (Angelov et al., 2017; Albert et al.,
2017). One of the preceding studies established the effect of the impact of various yogic exercises on participants’ balance stability
(Angelov et al., 2017). In this article we offer
a classification of yogic asanas. Six groups of
exercises are introduced: for muscle release,
for balance, for strength, for stretching, in dynamic mode, and with combined impact. An

Winter et al., 1993). Clinicians’ works are in
two directions: investigations aimed to provide injury prevention and studies of the balance abilities of clinically ill people (Goldie et
al., 1992; Skvortsov, 2000; Appiah-Dwomoh
et al., 2016). Information about various methodological approaches for improvement of the
balance performance is particularly important
for the purposes of our study. However, we did
not find any relevant studies in literature. The
gaps in the literature served as motivation to
realize the main idea of this paper and to complement the field of the research of balance
performance. Of all sources we examined, the
ones related to human postural control system
and those with physiological focus can be defined as more relevant to our intentions. One
of these articles reviews and analyzes the role
of vision and spatial orientation in maintaining posture and balance (Wade, Jones, 1997).
The key issues that relate to the development
of postural control across the lifespan are discussed. Use of vision as a critical source of
information that specifies spatial orientation
in the environment is considered. In another
paper a new conceptual and theoretical framework for studying the human postural control
system is introduced (Collins, DeLuca, 1993).
Mathematical techniques from statistical mechanics are developed and applied to the analysis and the interpretation of the stabilograms.
Other authors used a whole-body inverted
pendulum model to investigate the control of
balance and posture in the frontal plane during
human walking (MacKinnon, Winter, 1993).
The model assessed the effects of net joint
moments, joint accelerations and gravitational
forces influencing the supporting foot and hip.
Other sports experts examined how balance is
affected and how it can be improved (Thompson et al., 2017). They consider that training
and exercises that improve proprioception
may improve one’s postural capabilities, in
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odology developing the balance stability also
uses difficult conditions. They are expressed
in the use of small base of supports, movable
supports, bosu balls, fitness balls, etc. In the
reviewed literature no results of their application were found.
The aim of this study was to investigate
the effect of the application of difficult conditions in the balance training program through
stereoscopic glasses and glasses simulating alcohol consumption.
The purpose of the study was realized
through the execution of certain tasks. A balance training program was elaborated. An
audio-video that complicated the function of
the vestibular apparatus by using stereoscopic
glasses and glasses simulating alcohol consumption was provided. A pedagogical experiment was organized. The collected data were
systematized, processed and analyzed.

influence with asanas from each group with
the same duration and number of exercises was
performed. After the execution of each group
of asanas, a stabilographic measurement was
performed. The analysis of the results shows
that different groups of yogic exercises affect
the practitioners’ balance stability to a various
extent. The article provides useful information
of a methodical nature. The aim of another article was to create an algorithm for assessment
and analysis of athletes’ postural stability with
the use of instrumentation methods (Angelov
et al., 2017). This is the method of stabilogram
analysis. It monitors the dynamics of Center
of gravity (COG) by registration of the amplitude of the deviations and the frequency of the
fluctuations of the COG during the execution
of a balance task. An algorithm for working
with the stabilograph platform was elaborated. A balance factor was created to compare
the results of the measurements from different balance exercises. The next research paid
attention to the balance abilities of the elite
shooters in a standing position (Albert et al.,
2017). A stabilograph platform was used again
to assess the balance stability of the athletes.
A common feature of the mentioned papers is the method of stabilogram analysis
for assessing the balance stability (Angelov
et al., 2017; Albert et al., 2017). The review
of these articles shows that their emphasis is
on the methodology for measuring the indicators that allow assessment of balance stability.
The present article is addressed to the field of
the balance development methodology, as the
abovementioned articles leave gaps in it. According to the hypotheses of the study, the application of the balance training program with
applying additional difficulty on the vestibular
apparatus through technical means will lead to
a greater training effect and will increase athletes’ balance stability.
It is important to note, that the known meth-

MATERIALS AND METHODS
Participants and training program
The participants in the research were twenty-six Bulgarian students from the National
Sports Academy. The age of the participants
was 19-25 years old (22 ± 3 years) - 10 women
and 16 men. Each athlete had at least 5 years
of sports experience in acrobatics, trampoline,
and gymnastics. All participants from the experimental (EG) and the control (CG) group
trained three times a week for three months,
applying the same balance training program
with duration of 20-30 minutes. The athletes
from both groups performed with the same
volume and intensity of the training load. The
difference was that the athletes from the experimental group were put in difficult conditions – they used stereoscopic glasses and
glasses simulating alcohol consumption during the performance of the training program.
The athletes fulfilled the following inclusion criteria: (1) a background of regular train45
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ter that on a higher one. The beams we used
were four types. The low beams were 0.25 m
(length 2.50 m), 0.31 m (length 5 m), and 0.34
m (length 5 m) high. The highest beam was
0.95 m (length 5 m). It is important to emphasize that the height was not based on the
leg length or on the percentage of a fear index.
The height of all used beams was factory-set
and cannot be changed. The static balance exercises in the program consisted of variants of
one leg standing and a handstand. The dynamic balance exercises included movements with
hands, legs and trunk in standing position. Another part of the program was the execution of
a backward somersault. The additional technical difficulty introduced in the EG was used as
a stressful condition. The glasses simulating
alcohol consumption blur the vision but do not
occlude it, and for that reason were used for
the types of balance walking and the acrobatic
exercises performance (balance and dynamic).
The stereoscopic VR glasses were used for the
static and the dynamic exercises performed in
a standing position, where the positions and
the movements can be performed without visual control.

ing, (2) continuous training for the previous
3 months without any musculoskeletal injury,
(3) absence of potential medical problems that
could compromise the participation or performance in the study. The participants were
informed in advance about the experimental
design of the study.
We should point out that we used the following criteria when forming the experimental and control groups: (1) equal number of
participants, (2) equal male/female ratio, (3)
equal sport qualification, (4) equal ratio of the
participants according to the sports specialization.
The training program included types of
balance walking, static and dynamic balance
exercises (Figure 1, 2).
The balance walking was performed on
balance beams of different height. It included
some different types of walking: on toes, on
heels, on feet, and with moving straight, backward and with side-steps. The use of beams
with different height had methodic importance
connected with the athletes’ fear barrier. On
this basis, the mentioned types of walking
first had to be performed on low beam and af-

b

Balance Training Program

a

Conditions for
application of the
balanse exercises

Balance walk
Static balance
exercises
Dynamic balance
exercises

Stressful
conditions
Glasses
simulating
alcohol use

Standard
conditions

Stereoscopic
glasses

Without
glasses

Figure 1 (a, b). Contents of the balance training program.
(a)– Components of the program; (b) – Different conditions for application of the program.
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a

b

c

Figure 2 (a, b, c). Sample exercises from the balance training program of the CG and EG. (a)
– a dynamic exercise in standard conditions; (b) – a static exercise with stereoscopic glasses;
(c) – a static exercise with glasses simulating alcohol use.
The stressful effect on the vestibular apparatus was accomplished with the help of two
devises: glasses simulating alcohol consumption (Figure 3a) and VR glasses (Figure 3b).
The usage of the glasses simulating alcohol consumption led to blurred vision without excluding the visual control. This kind of
glasses simulates 1.5‰ alcohol use.
3D Roller Coaster video was played on VR
glasses. The roller coaster simulation was chosen on the base of the preliminary testing and
because it makes the function of the vestibular apparatus difficult. Thus, the visual control
during the impact was totally off. Stereoscopic
glasses working with a smartphone were used.
The device was a BOBO VR Z5 brand with
autonomous headphones that allowed more
concentrated audio impact. The video resolution of the smartphone was FHD and allowed
for high-quality video.
a

All participants were warmed up for 20-30
minutes before the beginning of the balance
training program. The athletes performed a
standard warm-up consisting of 5-7 min of
running exercises followed by 10-15 min of
dynamic gymnastic exercises and 5-8 min of
static stretching.
Experimental Design and Equipment
The research consisted of three stages.
During the first stage we defined the concept,
organized the study and executed the initial
testing session. In the second stage, the pedagogical experiment was conducted. The third
stage contained the final testing session, the
data processing and the analysis of the results.
The following scientific methods were
used to carry out the study: sports-pedagogical
testing, expert evaluation, pedagogical observation, pedagogical experiment and statistical
methods.

b

Figure 3 (a, b). Technical devises used to make the function of the vestibular system difficult.
(a) – Glasses simulating alcohol consumption; (b) – VR glasses.
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Test Description
The assessment of the balance stability
was realized with the help of two tests. The
first test included a dynamic and static part.
The session began with a performance of five
forward rolls one after another followed by
one leg standing (Figure 4a). During the balance holding, the supported leg had to be absolutely straight like the raised leg that should
be at least on a horizontal level. The aim of

the test was to hold the balance position for
maximum duration. The second test consisted
of one leg standing above the cross-bar small
base of support. The purpose was like in the
previous test – balancing in a static position
with stretched supported leg for maximum duration (Figure 4b). The selected two tests fulfilled the following criteria: standardization,
information, reliability, validity and objectivity.

a

b

Figure 4 (a, b). The balance positions of the first and the second test.
Measurement Procedure
A pedagogical experiment was conducted
to prove the hypothesis of the study. Two measurements were made to establish the participants’ balance abilities. The first measurement
was made before the beginning of the pedagogical experiment, and the second - after it
was completed. The testing session consisted
of the abovementioned two balance exercises.
The measurement was realized with the help
of a stop watch. The unit of measurement was
seconds. Each measurement began when the
athlete occupied the balance position and was
canceled in case of balance loss or violation of
the test rules. The test rules are mainly related
to maintaining a correct body position during
the performance of the two testing exercises.

During the balance standing the supporting
leg should be stretched, the raised leg must be
straight and at least horizontally (in the first
test), it is not allowed to take steps during the
performance and to touch the floor with hands.
Age, gender, weight, height, number of
training years, training days per week, training minutes per session and the type of sport
practiced by the participants were recorded.
Oral instructions as well as a demonstration of
how the test should be performed were given
to the athletes.
Data and Statistical Analysis
A case report with relevant data for analysis was handwritten. From the data, a computation was performed. The collected data from
the study were statistically processed with the
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RESULTS
Assessment of balance stability via two
testing exercises.
Here the data from the testing session are
displayed. Table 1 summarizes the mean values (SD) for each test performed by the experimental and control group during all stages
of the pedagogical experiment. Figure 5 (a,
b) shows the same results through two bar
graphs. It allows a more efficient comparison
of balance holding continuation.

computer program SPSS Statistics 17.0. The
data were first descriptively analyzed (mean
± standard deviation), then an independent
t-tests and paired t-tests for the normal data
distribution was done. Shapiro-Wilk (SW) test
was used to determine normality of data distribution. To define the statistical significance
of the differences, the confidence interval was
used (P > 95%).

Table 1. Results of the testing sessions during the pedagogical experiment.
Phases of the
pedagogical experiment

Testing exercises

Experimental group

Control group

Initial phase

First exercise
Second exercise

36.0 (± 7.3)
30.7 (± 7.6)

34.0 (± 9.8)
25.3 (± 4.1)

First exercise
Second exercise
Note: Values are mean (± SD).

48.0 (± 9.8)
35.1 (± 7.0)

39.0 (± 7.3)
27.4 (± 4.2)

Final phase

this basis, the participants are in equal conditions. The only difference in the composition
of the EG and the CG according to the sport
practiced is the violation of ratio between the
number of the athletes. The number of trampoline practitioners is bigger in the CG. The
three gymnastics sports (artistic gymnastics,
sports acrobatics and trampoline) influence
the functions of the vestibular system. Trampoline practitioners develop dynamic balance
skills rather than static skills. Gymnastics and
acrobatics improve the two types of balance.
These peculiarities of the balance tests and the
motor activity explain the bigger difference
in the results from the second test. The group
with more trampoline practitioners showed
lower values of the results.

Table 1 and Figure 5 (a) display the results
from the first testing session. The two testing
groups had similar achievements. The experimental group demonstrated a better initial
level of balance stability after the two testing
exercises. A bigger difference in the results
was found in the second test. This fact can be
explained by the nature of the tests used and
the sports specialization of the participants.
First, the two tests have a great informative
value about the static balance. The first test includes dynamic and static part. The dynamic
part makes the function of the vestibular apparatus difficult. The second test definitely
requires better static balance skills. Second,
in the method section the criteria for the formation of the two groups are specified. On
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Figure 5 (a, b). Mean values of the results from the testing sessions during the pedagogical
experiment.
50
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values of the absolute (d) and relative (d℅)
growth of the results of the two groups (1st
and 2nd comparisons), the differences of the
results between the EG and the CG in the two
phases of the experiment (3rd and 4th comparison) and the difference of the growth of the
two groups (5th comparison). The percentage
values of the differences only in the first and
the second comparison were calculated.
Comparisons of the collected data.
The bar graph in Figure 7 shows the
Table 2 and Figure 6 contain information
about the five comparisons of the differences growth of the results in the experimental and
and the growths and their statistical signifi- control group after the calculation of the new
cance, which aims to prove more convincingly variables.
the hypothesis of the study. They present the
Table 1 and Figure 5 (b) summarize the
data obtained from the second testing session.
On the basis of the results displayed on the bar
graph, it is obvious that the participants in the
EG have a greater increase in the balance stability level. The achievements of this group in
both tests prove it.

Table 2. Results from the comparisons of the differences in the variables and their Statistical
significance during the two phases of the pedagogical experiments.
Comparisons
Testing exercises
d (s)
d℅
P℅
First comparison First exercise
12
33,3
100
growth in the EG
Second exercise
4,4
14,3
99,9
Second comparison First exercise
5
14,7
99,9
growth in the CG
Second exercise
2,1
8,3
99,9
Third comparison differences between
First exercise
2
40,6
EG and CG in 1st phase
Second exercise
5,4
95,1
Fourth comparison differences between
First Exercise
9
97,6
EG and CG in 2nd phase
Second exercise
7,7
99,5
Fifth comparison differences between
First Exercise
7
99,9
the growth of EG and CG
Second exercise
2,3
99,9
Note: Values are d (s) -absolute growth; d℅ - relative growth; P℅ - confidence interval.

As we mentioned, five comparisons were
made to prove the hypothesis of the study (Table 2, Figure 5, Figure 6, Figure 7).
The first comparison informed about the

growth of the results of the experimental group
as a result of the new impact through the application of balance training in stressful conditions. The results from the two tests are sta51
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tistically significant (P1=100℅, P2=99.9℅).
The absolute growth (d) in the first and second
tests is respectively 12 s and 4.4 s. The relative
growth (d℅) is 33.3℅ and 14.3℅. A better increase was found in the first test compared to
the second. This finding can be explained by
the peculiarities of the first test and the nature
of the new impact. As we mentioned, the first
part of the first test makes the function of the
vestibular apparatus difficult because of the
dynamic exercise. The new impact with the
help of VR glasses and glasses simulating alcohol use has a similar effect on the vestibular
system. Thus, the commented similarity can
be defined as a reason for the greater increase
in the results of the EG in the first test.
The second comparison determined the
increase in the results of the control group
during the pedagogical experiment. This comparison shows the effect of the training program application under standard conditions.
The results from the two tests are statistically
significant (P1=99.9℅, P2=99.9℅). The absolute growth (d) in the first and second tests is
respectively 5 s and 2.1 s. The relative growth
(d℅) is 14.7℅ and 8.3℅. Here, there was also
a greater increase in the first test compared to
the second one but the difference between the
results was not big. However, the better performance of the athletes of this group in the
first test can be explained with the fact that the
balance position of the first test is an exercise
of the participants’ standard training.
The first and second comparisons allowed
us to compare the effect of the training program made up of the same exercises but performed under different conditions. On this ba-

sis we could draw a conclusion that the greater
results of the experimental group were due to
the new impact.
The third comparison gave an idea of the
statistical significance of the differences in
the results between the experimental and the
control groups during the first phase of the
study (P1=40.6℅, P2=95.1℅). There was a
statistical insignificance in the first exercise.
The difference of the results in the first and
second tests is respectively 2 s and 5.4 s. This
comparison aimed to show whether the further
processing of the results was comparable. The
experiment could turn out to be meaningless
provided that we established considerable differences between the results of the two groups
during the first testing session. The lack of
similarity in the participants’ initial level was
not a good prerequisite for the credibility of
the hypothesis of the study. Nevertheless,
there was a statistical insignificance in the first
exercise as well as a qualitative similarity between the results in both groups. Therefore,
the further assessment of the results was possible.
The fourth comparison fixed the statistical
significance of the differences in the results
between the EG and CG during the second
phase of the study (P1=97.6℅, P2=99.5℅).
The difference of the results in the first and
second tests is respectively 9 s and 7.7 s. The
observed differences in both groups allowed
us to draw conclusions about the effect of the
standard and the new impacts. The results
from the second phase of the study were in favor of the experimental group.
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Figure 6. Comparisons of the results during the pedagogical experiment, proving the hypothesis of the study.
Note: FE – first exercise; SE – second exercise; CI (P℅) – confidence interval; d(s) – absolute growth; d℅ - relative growth;

The fifth comparison (Figure 7) confronted the growth of the EG and CG and found
their statistical significance. This is the most
important comparison for proving the hypothesis of the study. For this purpose, new
variables for the increase in the results were
calculated in each of the tests. The comparison
showed that results were statistically significant (P1=99.9℅, P2=99.9℅). The difference
of the growths in the first and second tests is

respectively 7s and 2.3s in favor of the EG.
The analysis of the data showed a few times
greater increase in the first test compared to
the second. We consider that the main cause
of this is rooted in the big similarity between
the new impact and the nature of the first test.
In both cases the balance positions were performed after the vestibular apparatus had been
exposed to stress.
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Figure 7. Growth in the results after the calculation of the new variables.
DISCUSSION
The reviewed literary sources make it clear
that the emphasis in them is on the assessment
of the balance abilities of the subjects. No information similar to the basic concept of this
work was found. The use of difficult conditions in the balance development methodology is not a new idea. The balance exercises
performed on fitness balls, bosu balls, small
base of supports, movable supports, etc. take
place in the training programs for balance improvement. The training devices we used for
balance development can be defined as difficult conditions. It is important to note, that
we did not find any information about balance
research with the use of such apparatuses.
On this basis, what is new in this work?
This is an attempt to apply an additional impact on the vestibular apparatus with glasses
simulating alcohol use and 3D Roller Coaster video played on VR glasses as a difficult

condition. Why was 3D Roller Coaster video
used? The main reason for the choice of a roller coaster simulation was a preliminary testing. The application of 3D roller coaster video
through VR glasses even in a usual standing
position makes maintaining one’s balance difficult. This simulation allowed us to implement the idea of our research. The execution
of the balance tasks in such conditions by the
participants of the EG is a novel approach. In
further research, different types of 3D video
simulations can be used to make the function of the vestibular apparatus difficult and a
simulation of balance tasks performance with
open and closed eyes can be determined.
The literature review showed that in several studies (Hasan, Robin, Shiavi, 1992 and
Okubo, Watanabe, Takeya, Baron, 1979) such
an approach was used. These articles can be
considered as more relevant to the essence of
the proposed training methodology in this pa54
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of errors in regard to the performance of the
balance program. It is normal that the execution of equal exercises but in different conditions be with different quality. That’s why
only the results from the testing session were
compared. This study used sports pedagogical
tests for assessment of the balance stability as
opposed to our previous articles which used
more qualitative-type assessments (Angelov
et al., 2017; Albert et al., 2017).
The analysis of the results shows that the
application of these technical devices in the
balance training program leads to better results concerning athletes’ balance stability.
The study found that the participants in the
experimental group had a higher increase in
the results from both test exercises (Figure 7).
The relation between the gender and the
age of the participants was not investigated.
The author intends to expand the research
scope on the above-mentioned criteria and to
look for a correlation between them in further
studies.
Another possibility to extend the research
area is to compare the results of the application of various types of difficult conditions
during the balance training program. For this
purpose, a new experiment has to be carried
out in which one group performs the balance
tasks using the technical devices discussed in
this article, and the other group performs the
balance program using a small base of support, a movable support, a fitness ball, and a
bosu ball.
This research area can be extended in future studies focusing on including a greater
number of participants of different ages who
are representatives of different sports and
have different qualifications. I believe that this
kind of research will be very useful to teenagers because at this age the balance stability is
developing at its highest pace. An additional
contribution to the improvement of the new

per. The difference was that open and closed
eyes were used to perform tests for balance
stability assessment. The use of the glasses
simulating alcohol consumption can be compared with the behavior of the subjects performing balance exercises with open eyes.
The use of VR glasses brings athletes closer to
the conditions of balance exercises performed
with closed eyes. In this study, the effect of
open/closed eyes during performing balance
tasks is achieved by using technical devices.
This is a new point because balancing with
and without visual control is used as an impact, whereas in the cited articles it is part of
the balance assessment tests.
The main idea of this study was to compare
the training effect between the standard balance training program and the program with
additional difficult conditions for vestibular
apparatus with stereoscopic glasses (Figure
1b) and glasses simulating alcohol use (Figure
1a).
The collected data allows to make meaningful comparisons between participants of
the experimental and control group and on this
basis to form general conclusions about the effects of balance training program performed
under the two types of conditions – normal
and difficult.
We observed an increase in balance stability of the participants in the EG. They had
greater difficulty keeping their balance while
executing the exercises from the training program. The athletes in this group made more
mistakes during the performance of the balance tasks. The reason for this was the embarrassing function of the vestibular apparatus
via VR glasses and glasses simulating alcohol
consumption. In conclusion, the two groups –
EG and CG performed the balance tasks during the pedagogical experiment on different
technical level. It was considered to be methodically appropriate not to set a threshold
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sumption and VR glasses can successfully be
applied in balance training as an alternative
to the other types of difficult conditions discussed in this study. It is important to emphasize that the proven effect of the new impact
does not make it a basic method in the training
process. We recommend that stressful conditions with technical means should be used as
an additional tool in balance training and as
a possibility to introduce some variety in the
training process.

methodology will be the conduct of clinical
trials.
Another opportunity for investigation of
the effect of the application of the virtual reality on the balance training will be the use
of the method of the stabilogram analysis for
assessment of balance stability. It will help to
determine the Center of gravity deviation and
the frequency fluctuation during the balance
exercises performance in both examined conditions (normal and stressful with the help of
VR). That will provide additional information
about the outer and inner sides of the movements during the balancing process in standard and stressful conditions with the help of
virtual reality.
This study is limited by age, sports qualification, sports specialization, and the number
of the participants. Secondly, the analysis of
the results can be considered as a limitation
to some extent. The collected data from the
study of the additional impact with the help of
glasses simulating alcohol consumption and
VR glasses were analyzed on their own, without searching for any relation between them.
Naturally, this circumstance is due to the design and organization of the research.
According to the reviewed literature in this
article and in my opinion, a conclusion can be
made that for successful elaboration and application of any balance methodology, we should
be in line with the biomechanical regularities
and physiological mechanisms during the performance of the balance tasks.
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INFLUENCE OF EMOTIONAL INTELLIGENCE ON COACHING
EFFICACY EXPECTATIONS AMONG FOOTBALL COACHES
Tatiana Iancheva, Gancho Prodanov
National Sports Academy “Vassil Levski”
ABSTRACT
Coaches’ confidence in their coaching abilities has a great influence on athletes and the results from
their activity. In an attempt to explain coaching efficacy some authors relate it to emotional intelligence.
The aim of the present research is to study the interdependence between emotional intelligence and
coaching efficacy among football coaches.
Methodology: The research was done among 50 football coaches aged between 23 and 45 years
with different level of qualification.
In order to fulfill the aim, we used: 1) Background information; 2) Coaching Efficacy Scale (CES;
Feltz et al., 1999); 3) Emotional Intelligence Scale (EIS; Schutte et al., 1998).
Results: the results reveal that the leading subscales for the researched football coaches are „Technique efficacy“ and „Motivation efficacy“. We established significant correlations among the subscales
of emotional intelligence and coaching efficacy. The results show a significant influence of emotional
intelligence on coaching efficacy expectations. High Emotional Intelligence leads to increase in Technique efficacy.
Conclusions: Our results regarding coaching efficacy reveal a certain specificity in comparison with
the data published by foreign authors but confirm the findings in literature about the role of emotional
intelligence as a predictor of coaching efficacy.
Key words:Coaching Efficacy, Emotional Intelligence, Personal efficacy, football coaches

INTRODUCTION
Coaches’ confidence in their coaching
abilities has a great influence on athletes and
the results from their activity. Personal efficacy expectations are regarded as one of the
strongest and most influential psychological
constructs leading to achievement of sports
goals (D. Feltz, 1988, 1994). The efficient
coaching activities require constant, persistent and professional competent management
of the different parts of the education-training
process. In order to be efficient leaders on the
field, coaches should identify the areas where
they have to develop their competences. As
Gould points out (1987), coaches perform a
number of roles to be efficient (they educate,
motivate, define strategies, organize, build
Journal of Applied Sports Sciences
2018, Vol. 2, pp. 59 - 72
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characters, etc.).
Feltz et al. (1994) presents a coaching efficacy model which “provides a basic framework for studying the relations between
coaching efficacy expectations, coaching behavior, motivation and athletes’ performance”
(Iancheva, 2012). Thus, the authors developed
a sports oriented conceptual framework which
was logically formulated in Bandura’s works
(1997, 1986, 1997).
The authors define coaching efficacy as
“the degree to which coaches believe they
have the capacity to influence the training and
performance of their competitors” (D. Fltz, M.
Chase, S. Moritz & P. Sullivan, 1999). The
concept of coaching efficacy includes four
dimensions: game strategy, motivation, tech59
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game strategy, motivation, technique, character building. In accordance with Bandura’s
theory of Self-efficacy, the authors offer a
model where coaching efficacy expectations
are influenced by their past achievements and
experience (coaching experience, preparation,
previous wins/loses), perceived abilities of
their players, perceived social support. Here
the authors include four dimensions – game
strategy, motivation, technique, and character
building (Feltz et al., 1999).
Bandura pointed out that Self-efficacy had
4 main sources (Figure 1) – previous experience, modeling, oral persuasion, and emotional conditions (Bandura, 1977, 1994).

nique, character building. In accordance with
Bandura’s theory of Self-efficacy, the authors
offer a model where coaching efficacy expectations are influenced by their past achievements and experience (coaching experience,
preparation, previous wins/loses), perceived
abilities of their players, perceived social support. Here the authors include four dimensions
– game strategy, motivation, technique, and
character building (Feltz et al., 1999).
Bandura pointed out that Self-efficacy had
4 main sources (Fig. 1) – previous experience,
modeling, oral persuasion, and emotional conditions (Bandura, 1977, 1994).The concept of
coaching efficacy includes four dimensions:

Past Performance

Verbal Persuasion

Self-Efficacy Beliefs

Vicarious Experience
Physiological/Emotional
States
Figure 1. Bandura’s Theory of Self Efficacy, 1977.

The second factor is based on the achieved
results by the team and by the coach in particular. The proportion wins-loses has major
significance for the positive team climate and
coaches’ confidence in the future success.
Social support is the third source of coaching efficacy. In the professional environment
it is based on the support on behalf of the
fans and organizational structures in the club.
When coaches work with children and adoles-

Feltz et al. (1994) clarified that coaching
efficacy expectations were influenced by several sources which could increase or reduce
coaches’ confidence (Feltz et al., 1994).
The first factor is the degree of coaching
experience and coaches’ preparation for education-training and competitive activity. It is
supposed that coaches with longer coaching
experience in a particular sport have higher
expectations for their work efficiency.
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player development, coaches development,
knowledge/preparation, leadership skills,
player support, and past experiences (Chase et
al., 2005).

cents, it is manifested in the support on behalf
of the schools and parents as well.
These sources were expanded by Chase,
Feltz, Hayashi, and Hepler (2005) to include

Table 1. Conceptual Model of Coaching Efficacy, Feltz et al. 1999
Coaching efficacy
Sources of Coaching efficacy
dimensions





Extent of coaching
experience/preparation
Prior success (won-lost record)
Perceived skill of athletes
School/community

Game
strategy
 Motivation
 Technique
 Character building


Outcomes

Coaching behaviour
Player/team satisfaction
Player/team
performance
 Player/team efficacy




their athletes (Sullivan & Kent, 2003).
More specifically, research has recently
identified efficacy sources to be influenced
by gender (e.g., Short, Smiley, & Ross-Stewart, 2005), where males were reported to be
more efficient than females. Malete and Feltz
(2000) reported coaches who had participated in a specific coach education program to
have significantly greater efficacy judgments
compared to those who did not participated
(Malete & Feltz, 2000). Lee, Malete, and
Feltz (2002) suggested that certified coaches
would experience greater coaching efficacy
than those without certification (Lee, Malete
& Feltz, 2002).
These coaching behaviors have already
been established as beneficial to athletes as
they promote mastery of skills through training, skills practice and recognizing, and rewarding good performances (Chelladurai and
Saleh, 1980).
The sources of coaching efficacy, introduced in the conceptual model, influence both
coaches’ confidence and coaching efficacy,
and have impact on the development of athletes’ potential and reaching sports success.
Côté and Gilbert (2009) suggest that coach-

Feltz et el. (2008) developed Coaching
Efficacy Scale – CES which is a continuation of their conceptual model. Consequently,
the authors reduced it to 24 items measuring
the four dimensions underlying in the base of
the conceptual model (Coaching Confidence
Questionnaire).
Conceptually, coaching efficacy is considered to be a cognitive mediator between
sources and outcomes. The outcomes shown
to be associated with coaching efficacy were
coaching behavior, player/team satisfaction,
player/team performance and player/team efficacy (Feltz et al., 1999).
Feltz et el. (1999) found out that coaches
with higher coaching efficacy encouraged
their players more, needed less time for demonstration and explanation of the exercises unlike those ones with lower coaching efficacy
(Feltz et el., 1999). Research of Myers et al.
(2005) supported these claims (Myers et al.,
2005).
Sullivan and Kent (2003) demonstrated
that coaches who were rated with high efficacy engaged in more teaching and instructional
behaviors than coaches with low efficacy as
well as provided more positive feedback to
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and coaches’ personal characteristics) influence coaches’ behaviors indirectly through
coaches’ expectancies, beliefs, and goals. Felt
et el. (2008) indicate coaching self-efficacy is
including in box 3.
Second, coaches’ behaviors directly influence athletes’ evaluations of their coaches’
behaviors and team performance. The effectiveness of coaches’ behaviors is influenced
by situational factors and athletes’ individual
differences.

ing effectiveness is an interaction of a coach’s
knowledge, athletes’ outcomes and coaching
contexts (Côté and Gilbert 2009).
Horn (2002) formulated a working model
of coaching effectiveness (Figure 2). In the
center of the model he placed coaching behavior (box 5) and expectations, beliefs and
coaches’ goals (box 4).
The Horn model is based on three assumptions. The first is that antecedent factors (i.e.,
sociocultural context, organizational climate,

Athletes’
personal
characteristics

Sociocultural
Context

Organizational
climate

Coaches’
behavior

Coaches’
expectancies,
beliefs, goals

Athletes’
performance and
behavior

Coaches’
personal
characteristics

Athletes’ perceptions &
evaluation of coaches’
behavior

Athletes’
self-perceptions,
beliefs, & attitudes

Athletes’ level &
type of motivation

Figure 2. A working model of coaching effectiveness (Horn, 2002, 2008).
Hwang and coll. (2013) did research with
323 head coaches of high school’s basketball
team and used Horn’s working model of coaching effectiveness. The aim of the research was
to reveal the relation between emotional intelligence (EI), coaching efficacy (CE), and
leadership style (LS) of the coaches by testing
the mediation of CE in the relation between EI
and LS. The authors reported that Emotional
intelligence of the coaches was shown to directly predict leadership style and coaching
efficacy (Hwang et el., 2013).
The significance and role of Emotional

In an attempt to explain coaching efficacy
some authors relate it to emotional intelligence. Thelwell and colleagues (2008) studied
the relation between emotional intelligence
and coaching efficacy expectations. The authors used Emotional Intelligence Scale and
the Coaching Efficacy Scale. The results from
research among 99 coaches reported a significant relation between two of the variables
– the motivation efficacy was related to regulation of emotions and social skills, а character-building efficacy was associated with optimism (Thelwell et el., 2008).
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ed above closely aligns with the construct of
emotional intelligence (Hanin, 2000). Totterdell and Leach (2001) found that emotional
regulation could lead to optimal performance
states (Totterdell & Leach, 2001).
The study of the place and influence of
emotional intelligence in sports context attracts a lot of psychologists. Their research is
aimed mostly at competitors (Lane & Lowther,
2005; Meyer & Fletcher, 2007; Zizzi, Deaner,
& Hirshhorn, 2003). Its influence on coaches’
work and efficacy has been less researched.
Athletic coaches are also leaders of their
teams just as business leaders. Therefore, just
as EI has been shown to be an effective variable in the business setting (Humphrey, 2002;
Rosete & Ciarrochi, 2005), it is reasonable
to consider EI as a key variable in effective
coaching.
Gould et al. (2002) surveyed Olympiclevel coaches for coaching effectiveness and
identified that, in Olympic competition, being
in control of one’s own emotional state and
masking certain emotions from athletes were
just some aspects of a coach’s effective performance (Gould et al. 2002). Hanson and Gould
(1988) reported that being aware of their athletes’ anxiety levels was a matter of great concern for coaches (Hanson & Gould, 1988).
Over the years there have been several
conceptual models for emotional intelligence.
Bar-On (2006) pointed out that this fact led to
contradictions in the search for the right approach towards determining and measuring
Emotional intelligence (Bar-On, 2006).
Mayer and Salovey (1997) developed
the ability conception of EI, which has four
branches (Fig. 5): perception/appraisal, emotional facilitation of thinking, understanding/
analyzing emotion, and regulation (Mayer &
Salovey, 1997).
Mayer, Salovey, and Caruso (2002) em-

intelligence has been subject of research of
many authors over the years. Emotional intelligence is related to major aspects of life such
as building productive personal relationships
and achieving professional success. It affects
cognitive processes and is a factor for achieving greater personal success (Romanelii, Cain
& Smith, 2006). People with higher emotional
intelligence create more positive interpersonal
relationships and are perceived by the others
as pro-sociable, less hostile and conflict-seeking (Brackett, Rivers & Salovey, 2011). Their
better social competencies and relationships
facilitate the development of their intellectual
and cognitive abilities (Ford & Smith, 2007).
People with higher emotional intelligence find
it easier to arrange their thoughts according
to their importance, to regulate their behavior
and to create a suitable life style to achieve
the goals they have set (Brackett, Rivers & Salovey, 2011).
Salovey and Mayer (1990) created the first
conceptual model for emotional intelligence
as a predictor for the successful functioning of
humans in society.
The authors conceptualized emotional intelligence as „the ability to monitor one‘s own
and others‘ feelings and emotions, to discriminate among them and to use this information
to guide one‘s thinking and actions” (Salovey
& Mayer, 1990).
In sports context, during a training or
competition, athletes can experience positive
and negative emotions (Hanin, 1997; Jones,
2003). In reviewing emotions and their impact
on sports performance, Botterill and Brown
(2002) contended that athletes should critically reflect on their own emotional experiences
(Botterill & Brown 2002). Hanin (2000) suggested participants needed to develop skills in
order to recognise and manage their emotions.
It could be argued that the evidence present-
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al. (1998) Emotional Intelligence Scale, which
was created on the base of 6-factor model of
Lane et al. (2007).
The 6-factor model is factorised into appraisal of others emotions, appraisal of own,
regulation, social skills, utilisation of emotions and optimism.

phasized EI as a cognitive-emotional ability
within an ability framework that ought to be
measured by a maximum performance test
(MSCEIT), which consisted of performance
tasks requiring responses that were evaluated
against predetermined scoring criteria (i.e. expert or consensus scoring) (Mayer, Salovey, &
Caruso, 2002).
The other conception of EI uses the trait
framework, which argues that this construct is
not related to intelligence (i.e. cognitive ability) as traditionally defined, but rather that it
is based on personality and behavioral dispositions. Trait approaches to emotional intelligence emanate from emotional behavioral
dispositions and encompass self-perceptions
in accord to experiences (Petrides & Furnham,
2001).
Within trait emotional intelligence, participants reflect on emotional experiences across
different situations and report their subjective
perceptions. That is, the trait EI measures individuals’ perceptions of their typical emotional
ability such as regulating, identifying/appraising, and utilizing emotions in a specific situation (Petrides & Furnham, 2001, 2003).
Furnham and Petrides (2003) suggest that
participants high in trait emotional intelligence believe that they are in touch with their
own emotions and through regulating these
emotions, well being is promoted (Petrides &
Furnham, 2003).
Examples of self-report measures of trait
emotional intelligence include the Emotional
Intelligence Scale (EIS: Schutte et al., 1998);
Trait Emotional Intelligence Questionnaire
(TEIque: Petrides & Furnham, 2003) and
Trait Emotional Intelligence Questionnaire
Short-Form (TEIque-SF: Petrides & Furnham,
2006).
Our research is based on trait emotional
intelligence and the developed by Schutte et

The aim of the present research is to study
the interdependence between emotional intelligence and coaching efficacy among football
coaches.
Methodology
Participants
The research was done among 50 football
coaches aged between 23 and 45 years with
different level of qualification - license UEFA
„А” (1-coach), UEFA „B” (28 coaches), UEFA
“B”- GK (17 coaches), national license „С“ (4
coaches). The mean age of the researched individuals is 33.8 (SD=5.82). For the purposes
of the research the coaches were divided into
groups as follows: depending on their sports
experience as football players: 0-5 years (10
coaches); 6 - 10 years (18 coaches); 11-16
years (17 coaches); over 17 years (5 coaches);
coaching experience: 0-2 years (11 coaches;
3-6 years (20 coaches); 7-10 years (16 coaches); over 10 years (3 coaches); age group they
are working at the moment - with 10-14-yearold football players (16 coaches), 15-18-yearold (18 coaches), male (13 coaches), and 3
coaches are not working at the moment.
Measures
In order to fulfill the aim of the research
we used:
Background information. To obtain appropriate demographic data, a background
information questionnaire was developed to
ascertain details such as age, gender, the sport
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alter emotional states including reflection and
re-evaluation of emotions in important situations, perceptions of emotional stability, and
utilization of strategies such as imagery and
seeking support from others.
Social skills are characterized by the ability to change the emotions of other people by
general strategies such as being complimentary of and helping others, showing empathy
towards others, and organizing social events.
The subscale „Utilization of emotion“ is
concerned with awareness of the influence of
emotions on a range of different performance
outcomes.
„Optimism is characterized by positive beliefs regarding the future toward general outcomes.
Statistical methods
When processing the initial data from the
research we used statistical package SPSS 21
and made variation, correlation, comparative
and regression analyses.

coached in, the number of years that they have
been coaching, and the current level of their
coaching.
Coaching Efficacy Scale (CES; Feltz
et al., 1999). The CES, although totaling 24
items (where items are rated on a 10-point
scale anchored by 0 = not at all confident to 9
= extremely confident), is made up from four
factors, where the four subscale scores, as well
as total scale scores, can be employed. Each
question is preceded with the statement ‘How
confident are you in your ability to,’ which is
followed by a subscale specific item. The CES
is made up of six factors: Motivation efficacy
has seven items (e.g., maintain your confidence), Game strategy has seven items (e.g.,
make critical decisions during competition),
Character building efficacy contains four
items (e.g., promote good sportsmanship),
and Teaching technique efficacy has six items
(e.g., demonstrate the skills of your sport).
Emotional Intelligence Scale (EIS;
Schutte et al., 1998). The EIS, although totaling 33 items (where items are rated on a
5-point scale anchored by 1 = strongly disagree to 5 = strongly agree), is made up of
six factors (Lane, Thelwell, Gill, & Weston,
2007) - аppraisal of own emotions, appraisal
of others’ emotions, optimism, regulation,
social skills and utilization of emotions. The
scale shows very good psycho-metric characteristics in Bulgarian conditions.
The subscale „Appraisal of other‘s emotions“ assesses the ability to appraise the emotional states experienced by others which is
clearly an important concept for team athletes,
coaches.
„Appraisal of one’s own emotions“ is central subcomponent of emotional intelligence
(Salovey & Mayer, 1990).
The subscale „Regulation of own emotions“ assesses strategies that may be used to

Results and Analysis
The analysis of the obtained results (Table
2) shows that, as a whole, the values along the
different subscales of the coaching efficacy
are close. The higher results were reported for
the subscales „Technique efficacy” (М=7,986)
and „Motivation efficacy” (7,864), i.e. the researched coaches feel the most confident in
their abilities to provide the necessary instructions, to build technical skills and to motivate
their players, to influence their condition and
to stimulate their activity and to maintain their
confidence (Figure 3). This fact is interesting
and could be explained from the view of the
circumstance that in most cases after failures,
in interviews and public appearances, coaches
often explain the poor results with lack or insufficient motivation.
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Figure 3. Coaching Efficacy – mean
Legend: ME - motivation efficacy; GSE - game strategy efficacy; TE - technique efficacy;
CBE - character building efficacy.
values were reported for efficacy expectations
regarding Game strategy (М=7,262). This
subscale reflects coaches’ skills to make critical decisions during competition, to lead their
team towards successful results.

The above-mentioned subscales are followed by the subscale „Character building efficacy” (М=7,630) – coaches’ belief in their
ability to influence the positive attitude and
to build certain personal qualities. The lowest

Table 2. Results from the comparative analysis of the results depending on the players’ age
N
Mean
Std. Deviation
F
Sig.

10-14 ages
15-18 ages
Motivation
19+ ages
efficacy
Not coaching*
Total
10-14 ages
15-18 ages
Game strategy
19+ ages
efficacy
Not coaching*
Total
10-14 ages
15-18 ages
Technique
19+ ages
efficacy
Not coaching*
Total
10-14 ages
Character
15-18 ages
building
19+ ages
Not coaching*
efficacy
Total
10-14 ages
Appraise
15-18 ages
other emo19+ ages
Not coaching*
tions
Total

16
18
13
3
50
16
18
13
3
50
16
18
13
3
50
16
18
13
3
50
16
18
13
3
50

7,813
7,922
7,723
8,400
7,864
6,862
7,500
7,154
8,433
7,262
7,938
8,128
7,746
8,433
7,986
7,538
7,633
7,531
8,533
7,630
3,531
3,889
3,600
4,267
3,722

66

,8846
,8961
,9212
,9539
,8877
,9660
,7332
,8069
,2517
,8912
1,0385
,6369
,9061
,5508
,8485
,9946
1,0649
1,2148
,2517
1,0562
,8146
,5960
,6570
,5132
,6979

,502

,683

3,869

,015

,799

,501

,801

,500

1,531

,219
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10-14 ages
16
15-18
ages
18
Appraise own
19+ ages
13
emotions
3
Not coaching*
Total
50
10-14 ages
16
15-18
ages
18
Regulation of
19+ ages
13
own emotions Not coaching*
3
Total
50
10-14 ages
16
15-18 ages
18
Social skill
19+ ages
13
3
Not coaching*
Total
50
10-14 ages
16
15-18
ages
18
Utilization of
19+ ages
13
emotions
3
Not coaching*
Total
50
10-14 ages
16
15-18 ages
18
Optimism
19+ ages
13
3
Not coaching*
Total
50
*Coaches, who are not coaching at the moment

3,538
4,050
3,854
4,600
3,868
3,556
4,072
3,923
4,467
3,892
3,763
4,022
3,908
4,400
3,932
3,700
4,056
3,885
4,433
3,920
3,644
3,872
3,892
4,367
3,834

,8041
,6271
,5607
,3464
,7049
,7257
,7127
,5960
,6110
,7134
,7728
,7425
,5678
,4000
,6968
,7421
,5469
,6479
,3786
,6481
,8025
,7036
,6958
,9292
,7438

2,973

,041

2,414

,079

,865

,466

1,570

,209

,899

,449

activities.
The comparative analysis made depending
on the age group the coaches are working with
reveals significant differences as regards the
subscale „Appraisal of one’s own emotions“,
which is viewed by some authors (Salovey
& Mayer, 1990) as central subcomponent of
emotional intelligence (Table 2). The values
of this index are similar to the ones of game
strategy. The highest values were reported for
the coaches without a team at the moment, followed by the ones working with football players aged between 15 and 18 years.
There are no statistical significant differences depending on the acquired license, the
coaching and competitive experience.
The obtained results from the correlation
analysis made reveal certain dependences between the researched parameters of Coaching
efficacy and Emotional Intelligence (Figure
4).

The data from our research reveal statistically significant differences depending on age
group the coaches are working with (Table 3)
as regards game strategy. The higher values
were reported for the coaches working with
the age group 15-18-year-old. The lowest values were reported for the coaches working
with the age group 10-14-year-old.
The results do not reveal significant statistical differences in the factors qualification
(acquired license), coaching experience and
competitive experience – a fact which differs
from the findings in literature.
The obtained results from the research
of emotional intelligence show that football
coaches value the highest their social skills
(М=3,932), followed by utilization of emotion (М=3,920). The lowest values received
the subscale „Appraisal of other‘s emotions”.
The researched coaches find it more difficult
to get oriented and assess others’ emotions
which could impede their sports-competitive
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Coaching
efficacy
Game
strategy
efficacy

Motivation
efficacy

.373**

Appraisal
of others
emotions

.453**

.396**

Appraisal
of own
emotions

.371**

.467**

.482**

Regulation
of
emotions

Character
building
efficacy

Technique
efficacy

.488**

Social
Skills

.505**

.481**

Utilization
of
emotions

.416**

Optimism

Emotional
Intelligence
Figure 4. Correlations between Coaching Efficacy and Emotional Intelligence

study the influence of emotional intelligence
on coaching efficacy. In order to assess this
influence, we used step regression analysis. The results show (Table 3) that the high
Emotional Intelligence [Appraise other emotions (β=.488***), Appraise own emotions
(β=.505***), Social skills (β=.416***), Utilization of emotions (β=.447***) and Optimism (β=.334**)] stimulates Technique efficacy and leads to its increase. The Regulation
of emotions stimulates Game strategy efficacy
(β=.482***).

There are significant correlations between
Motivation efficacy and Appraisal of own
emotions, Regulation of emotions; between
Game strategy efficacy and Appraisal of other
emotions, Appraisal of own emotions, Regulation of emotions, Utilization of emotions,
between Technique efficacy and Appraisal of
other emotions, Appraisal of own emotions,
Regulation of emotions, Social Skills. The
subscales Character building efficacy and Optimism remain isolated.
One of the tasks of our research was to

68

JOURNAL of Applied Sports Sciences 02/2018

Table 3. Results from the Regression analysis
t

Sig.

ΔR2

Appraise other emotions predict:
Technique efficacy

.488

3.872

.000

.238

Appraise own emotions predict:
Technique efficacy

.505

4.049

.000

.255

Regulation of emotions predict:
Game strategy efficacy

.482

3.814

.000

.233

Social skills predict: Technique efficacy

.416

3.173

.003

.175

Utilization of emotions predict:
Technique efficacy

.447

3.458

.001

.199

Optimism predict: Technique efficacy

.334

2.459

.018

.112

Discussion
The researched coaches have the greatest
efficacy expectations as regards management
of motivation and building technical skills in
their competitors. This is an interesting finding and can be supported by the fact that in
most cases coaches explain in their press releases the poor results and failure with lack of
motivation or insufficient one.
The lowest coaching efficacy expectations
can be observed regarding game strategy.
It is interesting that in sport such as football
where the game strategy and decision taking
in constantly changing situations is of vital
importance for the final results, coaches feel
the lowest confidence particularly in this index. The reason for that could be linked to the
coaches being conscious of the importance of
this index and their inability on this base to
cope with the requirements related to the management of game strategy. The data from our
research reveal significant reserves for optimi-

zation of coaches’ preparation and hence, for
better results.
As a whole, the results obtained from the
research of Bulgarian coaches’ confidence reveal certain specificity in comparison with the
data provided by foreign authors.
The data do not show statistically significant differences in the factors: qualification
(acquired license), coaching experience and
competitive experience – a fact which differs
from the data found in literature.
Our results confirm the data in the literature about the role of emotional intelligence as
predictor of coaching efficacy (Hwang, Feltz
& Lee (2013). In this sense, we can assume
that coaches who regulate their emotions and
are aware of their players’ emotions would be
more successful in their activities both during
preparation and during competitions. Emotional competence, the ability to identify their
and their athletes’ emotional states can affect
positively their motivation and confidence.
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Sport Psychology, 2, pp.34-45.
Côté, J., & Gilbert, W. (2009). An integrative definition of coaching effectiveness and
expertise. International Journal of Sports Science and Coaching, 4 (3), pp. 307-323.
Feltz, D. L. (1994). „Self-confidence and
performance“ In D. Druckman & R. A. Bjork
(Eds.), Learning, remembering, believing: Enhancing human performance Washington, DC:
National Academy Press, pp.173-206.
Feltz, D., S. Short, Ph. Sullivan (2008).
„Self-Efficacy in Sport“, pp.151-176.
Ford, M., & Smith, P. (2007). Thriving
with social purpose: an integrative approach
to the Development of optimal human functioning. Educ Psychol, 42: pp.153-171.
Fеltz, D., Chase, M., Moritz, S., & Sullivan, P. (1999). „A conceptual model of coaching efficacy: Preliminary investigation and
instrument development“ Journal of Educational Psychology, pp. 765-776.
George, J.M. (2000). Emotions and leadership: The role of emotional intelligence. Human Relations, 53, pp. 1027–1055.
Gould, D., Guinan, D., Greenleaf, C., &
Chung, Y. (2002). A survey of U.S. Olympic coaches: Variables perceived to have influenced athlete performances and coach effectiveness. The Sport Psychologist, 16, pp.
229–250.
Hanin, Y.L. (1997). Emotions and athletic performance: Individual zones of optimal
functioning model. European Yearbook of
Sport Psychology, 11, pp. 29-72.
Hanin, Y.L. (2000). Successful and poor
performance and emotions, In: Emotions in
sport. Ed: Hanin, Y. Champaign, IL: Human
Kinetics. pp.157-188.
Hanson, W., & Gould, D. (1988). Factors
affecting the ability of coaches to estimate
their athletes’ trait and state anxiety levels.
The Psychologist, 2, pp.298–313.

We should certainly point out some limitations of our research. The research was done
only among football coaches which means
that the results cannot be generally applied to
all coaches.
Future research with a greater number of
coaches from different kinds of sports could
cast more light on this issue which is very important for the theory and practice.
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INFLUENCE OF PHYSIOTHERAPY AND BALNEOTHERAPY IN
PATIENTS WITH SPINAL DISC DISEASE
Antoaneta Dimitrova, Kristin Grigorova-Petrova, Daniela Lubenova, Milena Nikolova
National Sports Academy “Vassil Levski”
Abstract
Chronic spinal disc disease has a large socioeconomic impact on the health care system. A lot of
researchers confirm that physiotherapy (PT) is an effective choice of treatment for many patients.
The aim of the present study is to evaluate the combined effect of physiotherapy and balneotherapy
thetreatment of lumbar disc disease and to compare the results with those obtained only after physiotherapy.
Twenty patients with lumbar disc disease in the chronic period, divided into two groups – experimental and control were studied. The experimental group did exercises in a thermal mineral pool and
underwent a general PT program for ten days, while the control group had only general PT program
for ten days. The general PT program was the same for both groups. Before and after the treatment the
Schober test and the static part of the Kraus-Weber test were conducted.
We revealed significant positive changes in the lumbar flexibility, endurance and strength of the back
muscles, mm. glutei, abdominal muscles and the hip flexors among the patients from the experimental
group, objectified by the increased time to perform the static test positions of Kraus-Weber Test and
Schober test.
We recommend our program with PT and balneotherapy as appropriate when dealing with patients
with chronic lumbar spine disease in balneological resorts and SPA hotels.
Key words: aquatic exercises, mineral pool, lumbar disc disease

INTRODUCTION
Disc disease is a very common disease, as
in the last half of the 20th century it reached
epidemic proportions mostly in the developed
countries like the USA, Great Britain, Germany, Netherlands and others. Disc disease
disables patients and creates inconvenience
in the performance of their daily activities.
About 30% of the sufferers develop a chronic
pain, which leads to a costly medical treatment and losses in economy. The most common cause of degenerative spinal diseases is
the intervertebral disc changes associated with
formation of spinal disc herniations, protrusions, intervertebral joints’ changes, osteophytes, spondylolisthesis and other changes
in the spine structures. Risk factors are heavy
physical work, bad static posture, weak conJournal of Applied Sports Sciences
2018, Vol. 2, pp. 73 - 80
ISSN 2534-9597 (Print), ISSN 2535-0145 (Online)

nective tissue, gender, age, and others. Over
350,000 Bulgarians consult with a neurologist due to lower back, lumbar spine, and neck
pain annually. Most often the pain is provoked
by an incorrect posture, sudden movement, or
lifting heavy objects. The pain is strong and
leads to a significant disability, inability to get
out of bed, and difficulty in performing everyday activities (Lubenova, 2011; Lubenova et
al., 2017; Cassidi et al., 1998).
The wide distribution and severity of disc
disease are a good reason to conduct extensive research on the demand and application
of proper treatment. Complementary therapies
like aquatic exercises, SPA and balneotherapy
are used by patients with low back pain, muscle weakness and decreased range of motion
in lumbar spine. They are used particularly in
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We studied the combined influence of
physiotherapy and balneotherapy on the functional status of patients suffering from chronic
lumbar disc disease. The results obtained were
compared with the results achieved after applying only physiotherapy. The functional
status of each patient was monitored and the
effect of the applied treatment was reported.
The purpose of the treatment was to restore
the function of the affected lumbar spine and
to prevent recurrence of pain and disability.

European countries and the costs are, at least in
part, reimbursed by health insurance systems
(e.g. Germany). In contrast to hydrotherapy,
which employs normal tap water, balneotherapy is defined as the use of baths containing
thermal mineral waters from natural springs at
a temperature of at least 28°С and with a mineral content of at least 1 g/l. SPA rituals employs physiotherapeutic interventions at a spa
resort (Pittler et al., 2006; Bender et al., 2005).
Few countries in Europe could outrival
Bulgaria’s SPA and balneological resources
with its plenitude and diversity of thermal mineral waters. There are more than 550 known
sources with 1,600 springs. Waters with low
mineral content are prevailing – 66.7% of
the springs, as opposed to 14.4% with higher
mineral content and 17.9% that are naturally
carbonated. The most famous thermal springs
in the Balkan Mountains are in the regions of
Hissarya, Varshets, Bankya, Gorna Banya and
many others (Petrova, 2009).

METHODS
Twenty patients with lumbar disc disease in
the chronic period, divided in two groups, were
monitored. The experimental group included 10
patients (5 women and 5 men, average age of
52.47 years), while the control group consisted
of 10 patients (7 women and 3 men, average
age of 52.79 years). The clinical characteristics
of the studied contingent are presented in Table
1. Patients in the two groups do not differ by
sex, age, body weight and disease duration.

Table 1. Clinical characteristics of the patients
EG(n=10)
Х±SD

Parameter

CG(n=10)
Х±SD

Gender
women/men
5/5
7/3
Average age (years)
52,5 ±2,5
52,8±3,8
Duration of the disease (years)
2 ±15
1 ± 10
Body weight (kg)
80, 8±2,8
83,3±3,1
Х – mean values; SD- standard deviation; EG - experimental group; CG - control group

For the purposes of the study the lumbar
flexion and the muscle strength of monitored
patients was evaluated twice at the beginning
of the treatment and on the 10th day. The static
part of Kraus-Weber test was used, modified
and described in detail in Bulgarian (Milcheva,
1991). It included nine isometric test positions,
which the patients retained according to their

capabilities. The retention time was measured
in seconds. Increasing the values of the nine
test positions provided information about the
strength and endurance of the muscles forming
the muscle physiological corset. The Schober’s
test assesses the ability of lumbar spine flexion. A point is identified at the level of vertebra L5. A mark is made 5 cm below and 10
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exercises for spine extensors, Thera-band exercises and core stabilization exercises. We believe that senso-motor control plays much more
important role than the strength or endurance of
the trunk muscles. To achieve greater changes
in the motor control, equilibrium and functional
training by gradual progression from stable to
unstable support we included fit ball, exercises
on foam surfaces (to stimulate the stability and
balance on the trunk muscles), transfers from
sitting to standing, combined with movements
with increasing resistance. The lumbar motor
control exercises for m. transversus abdominis, lumbar multifidus and pelvic floor muscles
were applied to improve spinal mechanical
support. Proprioceptive neuromuscular facilitation was used to facilitate the neuromuscular
response by stimulating proprioceptors through
postural stimuli, to achieve improvement in the
posture, equilibrium, coordination and functional activity of the patients. To maintain and
improve mobility, other exercises such as cat
stretch, sidebending to the wall, bottom walking and lower trunk rotation were applied.
In the cool down part of the physiotherapy
session breathing exercises and autogenic relaxation for 5-7 minutes were applied. To achieve
muscle relaxation, breathing exercises like deep
diaphragmatic breathing with slow counting,
pursed lips breathing, and chest breathing exercises were included.

cm above that point. The patient bends at the
waist to full forward flexion. The distance between the two marks is measured; if <20 cm, it
indicates limitation of lumbar flexion (Bender
et al., 2014).
All patients involved in the study were
treated in Specialized Hospital for Rehabilitation – town of Hissarya. The patients from the
experimental group did exercises in a mineral
pool and underwent a general PT program for
ten days, while the patients from the control
group underwent only general PT program for
ten days. The patients from the experimental
group and from the control group performed
PT 45-minute sessions every day and moderate intensity program for ten days. Therapeutic
exercises in the PT sessions were the same for
the two studied groups.
General physiotherapy program for the
patients from the experimental and control
groups
The exercises for both groups in the warmup part of the physiotherapy sessions included
10-minute stretching and breathing exercises.
The patients did stretching exercises 5 -10 times
every day. Postisometric relaxation in the presence of muscle imbalance and increased muscle tone of m. triceps surae, m. illiopsoas, m.
quadratus lumborum, m. piriformis, hip joint
adductors and others were applied. The postisometric relaxation was included in order to provide a pain reliever effect due to the influence
on the segmental reflex arc through the nervereflection mechanisms.
In the main part of the physiotherapy sessions different body positions like lying, hands
and knees, prone and standing positions were
used. Various exercises were included to
strengthen the weak muscles (back, abdomen
and gluteal muscles) with Pilates, isometric

Balneotherapy for the patients from the
experimental group
The difference between the two groups is
that the patients from the experimental group
performed exercises in the thermal mineral pool
with pool noodles. The balneotherapy sessions
were performed twice daily for ten days in the
mineral water from 15 to 25 minutes. The temperature of the water was 37,5 °
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Table 2. Changes in the muscle strength of monitored patients
Test positions
Test of the hipflexor and abdominal muscles

Test of the abdominal muscles

Test of the upper back muscles

Test of the lower back and sciatic muscles

Test of the hipflexor

Test of the left m. quadratus lumborum

Test of the right m. quadratus lumborum

Test of the abdominal muscles and hipflexor without fixation
Test of the upper and lower back muscles
and thes ciatic muscles without fixation

Group
ЕG
CG
р

Х1 ± SD
18.0±6.1
19.0±4.8
0.6

Х2 ± SD
21.0±6.9***
21.3±5.2**
0.9

ЕG
CG
р

17.8±6.8
16.1±6.5
0.6

21.4±7.1**
19.4±6.9***
0.5

ЕG
CG
р
ЕG
CG
р
ЕG
CG
р
ЕG
CG
р

13.1±5.1
13.8±5.4
0.7
9.2 ±3.7
11.4±3.5
0.1
9.7±6.7
6.5±5.1
0.2
7.7±2.7
9.6±3.8
0.2

16.2±4.6***
15.3±6.3**
0.7
11.6±4.1***
11.9±3.6
0.8
11.9±9.3*
8.60±5.1**
0.3
9.2±2.4**
12 ±4.2**
0.1

ЕG
CG
р
ЕG
CG
р

8.2±3.0
9.4±4.6
0.5
13.5±5.2
9.2±4.2
0.05

10.2±2.2**
11.3±4.2**
0.4
15.6±4.8*
10.1±5.1
0.02

ЕG
CG
р

3.9±1.7
6.7±3.1
0.02

4.9±1.9*
6.7±2.5
0.09

Х1, X2 – mean values before and after the treatment; SD- standard deviation; *** p<0.001, ** p<0.01, * p<0.05 –
significant differences for each group in the course of treatment compared to the baseline parameters; р- significant
differences between the experimental group (ЕG) and control group (CG)

had a positive impact, according to the monitored indicators, but in terms of absolute values
it was weaker compared to the values of the patients in the experimental group. On the 10th day
no significant improvement was observed in
three test positions, objectifying the strength of
upper and lower back muscles, seat and abdomen muscles, as well as hip flexors.The results
of changes in the muscle strength at the end of
the treatment of the experimental and control
group are presented in Figure 1.

The analysis of the results at the beginning
of the treatment showed a decrease in the muscle strength caused by the pain that prevented
the patients from retaining the test positions
for a continuous period of time. Restrictions
were most pronounced in the back, abdomen
and seat muscles, as well as in the hip flexors.
After applying physiotherapy a significant improvement was observed in the muscle strength
of the patients in the experimental group. The
ten-day physiotherapy of the control group also
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Figure 1. Changes in the average values of muscle strength, according to Kraus-Weber test, presented as a difference between the background values and obtained results at the end of the treatment in the experimental group (ЕG) andcontrol group (CG)
The comparison between the groups in
the course of treatment indicated better results
in the absolute mean values of the monitored
parameters of the patients in the experimental
group at the end of the treatment regarding the
strength of back and gluteal muscles, abdomen
muscles and hip flexors, which is associated

with the patients’ better functional status of the
spine, positive change in the posture and walking pattern.
These positive changes are associated with
the significant improvement in spine mobility,
as measured with the Schober’s test (Table 3).

Table 3. Changes in the lumbar mobility of the patients
Parameter

Group
ЕG

Х1 ± SD
13,2±0,7

Х2 ± SD
16,3±0,6

Р
0,003

Schober test(cm)

CG
р

13,5±0,9
0,4

14,1±0,9
0,01

0,15

Х 1, X2– mean valuesbefore and after the treatment; SD- standard deviation; p<0.001, p<0.01, p<0.05 – significant
differences for each group in the course of treatment compared to the baseline parameters; р - significant differences
between the experimental group (ЕG) and control group (CG)

DISCUSSION
Thermal waters in Bulgaria are infused
with huge variety of minerals with predominance of radon, silicic acid, fluorine,calcium,
sodium, and sulphates whose health-enhancing benefits are exacerbated by the water’s
high temperature. The conditions that have
been especially ameliorated or cured outright

There were no significant differences between the two groups before the treatment.
A statistically significant improvement in the
patients from the experimental group was observed (p<0.01) after the treatment. The lumbar flexibility increased with 3,1 cm in the experimental group and 0,6 cm for the patients
of the control group.
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by exposure to thermal water are neurological, orthopedic, different internal diseases and
many others disorders. There are more than
100 balneo resorts in Bulgaria which incorporate thermal water into their physician-supervised rehabilitation programs (Lubenova et
al., 2017; Izov et al., 2017; Petrova, 2009).
In a recent review article the authors provide an evidence-based summary on the effectiveness of aquatic exercises and balneotherapy
in the treatment of musculoskeletal conditions
such as low back pain, osteoarthritis, fibromyalgia and rheumatoid arthritis. The purpose
of balneotherapy is to help patients to perform
their physiotherapy program outside the pool to
recover and restore their lost functions optimally. Over 30 years of research demonstrates that
exercises in general, and specifically aquatic
exercises, are beneficial for reducing pain and
disability in many musculoskeletal conditions.
Balneotherapy might be beneficial, but a highquality research should be conducted on the
effects of balneotherapy and aquatic exercises
on specific patient groups (Verhagen et al.,
2012).
A meta-analysis of randomized control
trials showed the beneficial effect of thermal
mineral water compared with tap water. Both
the clinical indices and the quality of life parameters improved significantly in the active
treatment groups. The use of tap water is a rarity in the literature on the evaluation of mineral waters for low back pain. A study, repeated
after a year period, revealed that the analgesic
consumption was significantly lower among
the patients from the balneotherapy group
compared to the values for those from the control group who drank tap water (Bender et al.,
2014; Gaal et al., 2008; Kamioka et al., 2010;
Kulisch et al., 2009; Tefner et al., 2012).
Balneotherapy has long been used as a
traditional treatment in Hungary because the
country is rich in thermal mineral waters. The
majority of the published papers focus on
balneotherapy for musculoskeletal disorders

(Bender et al., 2014).
The exercises performed in water strengthen weak muscles due to the natural resistance
that exists during balneotherapy and underwater physical exercises (Petkov, 2007; Petrova,
2009; Becker et al, 2009; Kurutz et al., 2003).
Training in water is performed against resistance, which improves balance, muscle tone,
muscle strength and sensation (Becker et al.,
2009; Kaneda et al., 2008).
It has been proven that aquatic environment
has the advantage compared to dry land exercises because the patients do not get fatigued
after underwater physical exercises, which prevent the occurrence of pain after the procedures
(Kaneda et al., 2008).
Noticeable changes are found in the posture
of patients; they begin to keep their spine in
the correct position, while sitting, standing and
walking. The activities of daily life are not difficult for them and they begin to do them without needing help any more (Kurutz et al., 2003;
Waller et al., 2009).
These are the main aspects in which physiotherapy and balneotherapy have a beneficial
effect on the patients with disc disease. The
exercises in the thermal mineral pool in the
progressive intensity increase the range of
movement, muscle strength and lumbar flexibility, reducing the pain and stiffness in the
affected parts of the body (Tasheva, 2007;
Petrova, 2009).
Therapeutic aquatic exercises in mineral
pool might have a beneficial effect, however, no
better than other interventions. There was sufficient evidence to suggest that therapeutic aquatic exercise was potentially beneficial to patients
suffering from chronic disk disease. There is
further need for high-quality trials to evaluate
the feasibility of therapeutic aquatic exercise
in clinical settings. The application of physiotherapy for lumbar disc disease in the practice
should not be ignored because it gives positive
results and is well-tolerated by the patients.
Aquatic activities are more interesting for the
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patients and improve their psycho-emotional
tone (Waller et al., 2009).
The current study shows that the application of physiotherapy and balneotherapy sessions in the EG significantly improved the
muscle strength and lumbar flexibility of the
patients, whereas the routine physiotherapy
methods applied to the control group had a
less positive effect without significant changes
in the strength of the back and seat muscles,
abdomen muscles and hip flexors.
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research undertaken by the author(s). The research may involve the construction or testing of
a model or framework, action research, testing of data, market research or surveys, empirical,
scientific or clinical research.
Reports. These papers describe scientific research, presented on a scientific forum/conference.
Discussions/Conceptual paper. These papers will not be based on research but will develop hypotheses. The papers are likely to be discursive and will cover philosophical discussions
and comparative studies of others’ work and thinking.
Studies. The papers covered by this category shall analyse actual and important issues, the
study should be with high scientific value and proven practical value.
Editorial Materials/General review. This category covers those papers which provide an
overview or historical examination of some concept, technique or phenomenon. The papers are
likely to be more descriptive or instructional (“how to” papers) than discursive.
Main Text
Introduction
The purpose of the introduction is to convince readers that the published research contains
novelty and it is applicable. It answers the following questions:
What is the main problem?
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Are there any existing solutions (indicates the level of study the problem at the moment)?
What are the best solutions according to the author/s?
What is the main limitation of the research?
What is expected to be achieved by the author of the research?
The main text is structured into separate sections, distinguished by their titles (headings
should be brief, with clear indication of the differences between their hierarchy). The preferred
format for writing the main titles is to be bold format and subtitles to be written in italics. font
– Times New Roman 12, capitals, left alignment).
The main text should include:
Purpose and objectives of the study. The purpose and objectives of the study should ensure the understanding of the publication’s focus and should justify its structure. After that,
authors should specify:
What is the significance of the publication?
Why the publication is important and original?
To whom is the publication designed?
Additionally, can be discussed potential utility of practice, importance for future studies,
detailed limitations of the study and others.
Main thesis and hypothesis of the research. Authors’ arguments about their merit are
presented.
Applied methodology and methods. The author should indicate the main methods used by
him in a separate title. Author should demonstrate that the methodology is robust and appropriate to achieve the objectives. It is expected by the author to focus on the main theme, to point
the main stages of his research, to show the used methods and influences that determine the
chosen approach by him, to give arguments why he has chosen specific examples and others.
Achieved major results. When presenting the results, it is important that authors focus
on the essentials. The publication must contain only the essential facts and those with a wider
meaning, without giving many details of every possible statistics. If development is full of
statistics, it is possible to prevail over the conclusions and after all the publication to be seen
primarily as an enumeration of facts, not as a scientific study. The main thesis of the author must
be clearly traceable and steadily established.
When describing the results author should seek answers to the following questions:
Do you provide interpretation for each of the submitted results you want?
Are the results consistent with what other researchers have found?
Are there any differences? Why?
Are there any limitations?
Does the discussion logically lead the reader to your conclusion?
It is important when presenting the results not to make statements that go beyond what results can acknowledge.
Conclusion
The general rule is that the conclusion should not only contain a summary of the research
(it can be found in the abstract). The conclusion should give answers to the set at the beginning
of the publication questions and to indicate opportunities for further research. It would be better
to reveal how the achieved results will be applied in practice and to identify constraints in this
regard. While indicating how this research can be applied and extended in future studies, it is not
accepted in the conclusion to introduce new material or state the obvious. In the conclusion it
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should be emphasized what is different in the research results, what stands out in the design or is
unexpected.
Notes
Notes or Endnotes should be used only if absolutely necessary and must be identified in the
text by consecutive numbers, enclosed in square brackets and listed at the end of the article.
Funding agencies
The funding agencies of the scientific research should be added in Step 6 of the submission
process on ScholarOne system.
Figures
All Figures (charts, diagrams, line drawings, web pages/screenshots, and photographic images) should be submitted in electronic form.
All Figures should be of high quality, legible and numbered consecutively with Arabic numerals. Graphics may be supplied in colour to facilitate their appearance on the online database.
● If possible, the figures should be made in graphical programs (Corel Draw, Adobe Illustrator, Adobe PhotoShop) or Excel. The figures should not be in Picture format. They should
be numbered consecutively in order of citation in the text. Numbers and titles of the figures are
placed below them. Authors should avoid many inscriptions inside the figures.
● Pictures and scanned images can be made into separate files, preferably in JPG or TIFF
format, not embedded in the text. Photos must be of good quality and suitable for printing.
Colour illustrations are accepted in exceptional cases after special agreement and eventual additional costs!
● If authors make a blueprint they should use Word Equation. The numbers of formulas
should be written in brackets in the left side of the page!
Tables
Tables should be typed in Word Table or Excel format. They should be numbered consecutively according to citation in the text. Each table should have a title. Numbers and titles of the
tables are placed over them. It is preferable that it fit on the page without turning widest part
of the sheet horizontally. The necessary explanations are given below by means of appropriate
symbols / characters.
References
References to other publications must be in Harvard style and carefully checked for completeness, accuracy and consistency.
The cited authors should be presented in any of the following ways:
● Surname and year of publish (ex. Adams, 2006)
● Citing both names of two and year of publish (ex. Adams, Brown, 2006)
● When there are more than three authors, it is typed the surname of the first author and year
of publish (ex. Adams et al., 2006)
At the end of the paper a reference list in alphabetical order should be supplied.
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Surname, Initials (year). Title of Book, Publisher, Place of publication.
For books

e.g. Harrow, R. (2005). No Place to Hide, Simon & Schuster, New York, NY.
Surname, Initials (year). Chapter title, Editor’s Surname, Initials, Title oj Book,
Publisher, Place of publication, pages.

For book chapters e.g. Calabrese, F.A. (2005). The early pathways: theory to practice - a continuum,
in Stankosky, M. (Ed.), Creating the Discipline of Knowledge Management,
Elsevier, New York, NY, pp. 15-20.
Surname, Initials (year). Title of article, Journal Name, volume, number, pages.
For journals

For published
conference
proceedings

For unpublished
conference
proceedings

e.g. Capizzi, M.T. and Ferguson, R. (2005). Loyalty trends for the twenty- first
century, Journal of Consumer Marketing, Vol. 22 No. 2, pp. 72-80.
Surname, Initials (year of publication), Title of paper, in Surname, Initials
(Ed.), Title of published proceeding which may include place and date(s) held,
Publisher, Place of publication, Page numbers.
e.g. Jakkilinki, R., Georgievski, M. and Sharda, N. (2007). Connecting
destinations with an ontology-based e-tourism planner, in Information and
communication technologies in tourism 2007 proceedings of the international
conference in Ljubljana, Slovenia, 2007, Springer-Verlag, Vienna, pp. 12-32.
Surname, Initials (year), Title of paper, paper presented at Name of Conference,
date of conference, place of conference, available at: URL if freely available on
the internet (accessed date).
e.g. Aumueller, D. (2005). Semantic authoring and retrieval within a wiki, paper
presented at the European Semantic Web Conference (ESWC), 29 May-1 June,
Heraklion, Crete, available at: http://dbs.uni- leipzig.de/file/aumueller05wiksar.
pdf (accessed 20 February 2007).
Surname, Initials (year). Title of article, working paper [number if available],
Institution or organization, Place of organization, date.

For working
papers

e.g. Moizer, P. (2003). How published academic research can inform policy
decisions: the case of mandatory rotation of audit appointments, working paper,
Leeds University Business School, University of Leeds, Leeds, 28 March.
Title of Encyclopedia (year) Title of entry, volume, edition, Title of Encyclopedia,
Publisher, Place of publication, pages.

For
encyclopedia
e.g. Encyclopaedia Britannica (1926) Psychology of culture contact, Vol. 1, 13th
entries
ed.,
Encyclopaedia Britannica, London and New York, NY, pp. 765- 71.
(with no author or
editor)
(For authored entries please refer to book chapter guidelines above)
For newspaper
articles
(authored)

Surname, Initials (year). Article title, Newspaper, date, pages.
e.g. Smith, A. (2008). Money for old rope, Daily News, 21 January, pp. 1,3- 4.
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For newspaper
articles (non
authored)
For archival or
other
unpublished
sources

Newspaper (year). Article title, date, pages.
e.g. Daily News (2008). Small change, 2 February, p. 7.
Surname, Initials, (year). Title of document, Unpublished Manuscript, collection
name, inventory record, name of archive, location of archive.
e.g. Litman, S. (1902). Mechanism & Technique of Commerce, Unpublished
Manuscript, Simon Litman Papers, Record series 9/5/29 Box 3, University of
Illinois Archives, Urbana-Champaign, IL.
If available online, the full URL should be supplied at the end of the reference, as
well as a date that the resource was accessed.

For electronic
sources

e.g. Castle, B. (2005). Introduction to web services for remote portlets, available
at: http://www-128.ibm.com/developerworks/library/ws-wsrp/ (accessed 12 November
2007).
Standalone URLs, i.e. without an author or date, should be included either within
parentheses within the main text, or preferably set as a note (roman numeral
within square brackets within text followed by the full URL address at the end of
the paper).
For each source quoted in Cyrillic - in Bulgarian language should be given the
same source, written in the regulations of the transliteration.

3a източници на
български език
e.g. Erhard, L., 1993. Blagodenstvie za vsichki, Sofia, UI „Stopanstvo” //
Ерхард, Л., 1993. Благоденствие за всички, София, УИ “Стопанство”.
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