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INTRODUCTION

Physical fitness development has become increasingly 
interesting in the field of scientific progress in order 
to investigate new scientific method more effective 
to raise the level of physical ability and physiological 

adaptation of individuals to reach the highest levels of 
fitness performance.

The use  of  mult ip le  t ra ining components 
is commonplace to address different functional 
parameters, metabolic adaptation, neuromuscular 
performance and aerobic fitness (Garber and al., 2011). 
Therefore, there is interest in identifying efficient 
training methods and optimize the magnitude of 
cardiovascular and neuromuscular adaptation resulting 
from physical training, while minimizing the time and 
effort devoted to training and using a single training 
mode, is a topic of considerable interest within the 
exercise community including classical studies of 
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interval training for athletic performance (Tschakert 
and Hofmann., 2013; Seiler., 2010; Billat., 2001).

The most common protocols of interval training are 
the low-intensity interval training (LIIT) using a 
high volume training and the high-intensity interval 
training (HIIT) using a low volume training and they 
differ from their effect of metabolic adaptation and 
the development of physical abilities and physiological 
capacities (MacInnis and Gibala., 2017).

To differentiate two different protocols of interval 
training based on exercise intensity, HIIT is defined 
as ‘near maximal’ efforts which is performed at an 

heart rate. In contrast, LIIT is characterized by efforts 

found to improve aerobic capacities such as endurance.

Manipulation of the intensity and duration of work 
and rest intervals changes the relative demands on 
particular metabolic pathways within muscle cells, 
as well as oxygen delivery to muscle, adaptation of 
central and peripheral systems, neural recruitment 
patterns, muscle bioenergetics as well as enhanced 

The rate at which these adaptations occur is variable 

volume, intensity and frequency of the training.

While both LIIT and HIIT are important components 
of an athlete’s training program, but it is important to 
best manipulate these components in order to achieve 
optimal intense exercise in response to the demands of 
athletic performance. 

The aim of this study was to investigate the effect of 
two different training protocols (Low-intensity interval 
training and high-intensity interval training) on speed, 
agility, power, endurance and flexibility among the 
physical education students at An-Najah National 
University of Palestine.

METHODS

Subjects

The study was conducted on 20 physical education 

national university during the physical preparation 

Students were divided randomly into two training 
groups (N =10) and performed 24 session of two 
different interval training protocols, the first group 
(HIIT) has completed 24 sessions of high-intensity 
interval training protocol while the second group 
(LIIT) has received 24 sessions of low-intensity interval 
training protocol.

Participants were informed of the purpose of the 
study, as well as of risks and benefits. All participants 
gave an informed consent for voluntary participation, 
Additional, exclusion criteria included high fasting 
blood glucose (fasting blood glucose of >100 mg. dl-1), 
previous history of respiratory problems, coronary heart 
disease, and daily smoking. 

Participants were instructed to keep usual food and 
rest habits during the study in order to better isolate 
the effects of the proposed training. Anthropometric 
features of the sample are shown in Table 1.

Procedure 

The study was conducted in the first third of the 

November at An-Najah national university of Palestine. 

consecutive training sessions per week. The (HIIT) 
group has completed 24 sessions of high-intensity 

received 24 sessions of low-intensity interval training 

Table 1:
characteristics (means ± SD) among different weight 
status during measurement periods
Variables HIIT (N=10) LIIT (N=10)

Height (cm)

)
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to HIIT and LIIT whole body method based on 
functional exercises (combining strength, coordination 

(Figure 1).

The players underwent a pre-test and post-test before 

physical capacities (speed, endurance, power, flexibility 
and agility). For each test, measures were taken in two 
days. In order to reduce measure variability to the 
minimum, the same protocol was followed. Participants 
could not have caffeinated or alcoholic drinks nor have 
any kind of food in the three hours prior to the test. 

Day One

Body composition
Bioelectrical impedance analysis was used (Tanita 

were taken on the equipment to obtain the weighted 
average value of the following variables: weight (kg), 

1500m test

start with an audio signal. Participant trays to finish 

Sit and reach test
This test involves sitting on the floor with legs stretched 
out straight ahead. Shoes should be removed. The soles 
of the feet are placed flat against the box. With the 
palms facing downwards, and the hands on top of each 
other or side by side, the subject reaches forward along 
the measuring line as far as possible and holds that 
position. The score is recorded to the nearest centimeter 
or half inch as the distance reached by the hand.

Day Two

Illinois agility test
The dimensions and route direction for the Illinois agility 
run (IAR) are shown in Figure 2, and was conducted 

should lie on their front (head to the start line) and 
hands by their shoulders. On the ‘Go’ command the 
stopwatch is started, and the athlete gets up as quickly 

through a slalom course of four cones. Finally, the 

finishing cone, at which the timing is stopped. 

Sprint test (30m)
The sprint tests began with a standardized warm-up. 
Players than run 30-m recorded by paired photocells 

Figure 1: Experimental design 
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(Microgate, Bolzano, Italy). Three trials were separated 

began from a standing position just before the starting 
photocell beam.

Standing broad jump test
As described by (Anup Krishnan et al.,2017), student 
stands behind a line marked on the ground with feet 
slightly apart. A two-foot take-off and landing is used, 
with swinging of the arms and bending of the knees to 
provide forward drive. The subject attempts to jump 
as far as possible, landing on both feet without falling 
backwards. Three attempts are allowed.

Measurements of Exercise Intensity

As an objective measure of exercise intensity, HR was 

mean) for each of the training sessions (ie, HIIT and 

training was calculated by the following formula:

% max
max

HR
HRmean
HR

� �100

%
max

HRreserve
HRmean HRrest
HR HRrest

�
�
�

�100

Statistical Analysis

Statistical Package for Social Science (SPSS) version 

analysis of the present study. 

deviation). The normality of data distribution was 
confirmed using the Kolmogorov-Smirnov test, the 
homogeneity of groups was determined using T-test 
for independent. 

using two-way analysis of variance (ANOVA) for 

performance was measured by applying the following 
formula:

Postraining�value Pretraining�value
pretraining�value

��

�
�

�

�
����100

Statistical significance for all analyses was set at 

RESULTS

adherence to study procedures. The anthropometric 
measurements and performance evaluation during 
the experiment and among the two groups of were 
statistically treated and analyzed.

Main Effects of Time

LIIT group
Results of Table 2

physical fitness data on the pre and post measurements 
of the low intensity training group (LIIT). 

a significant benefic effect on all study variables; 

out the amount of improvement between the two 
tribal measurements, the researcher calculated the 
improvement percentages illustrated in Figure 3.

Looking at the previous figure, we found that speed 
variable achieved an improvement rate that reached 

Figure 2:
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HIIT group

physical test results among physical education student 

are shown in Table 2.

A significant time-related effects was found for all physical 

To found out the percentage of improvement between 
the two tribal measurements, the researcher calculated 

Figure 4.

Results show that speed variable achieved an 

Interaction effect (group x time)
Table

fitness test measurement between the LIIT group and 
the HIIT group. 

Results indicates that there are no statistically 
significant differences between the two experimental 

groups under the effect of different training protocols, 

To identify the percentages of variation in all fitness 
capacities measured and between the two study groups, 
the researcher calculated the rate of change among the 
two groups (Fig ).

The percentages of variations in speed, power and 
endurance capacities were approximately equal 
among the two groups and reached a difference of 

Table 2:

Variables Test Group Pre-training Post-training Variation percentage% P value Between groups (ES)

Speed

Power Standing Broad Jump

Endurance

Sit and reach

Figure 3:

Figure 4:
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of variations in agility and flexibility were better among the 
HIIT group than the LIIT group and reached a difference 

DISCUSSION

The aim of this study was to investigate the effect of 
two different training protocols (Low-intensity interval 
training and high-intensity interval training) on speed, 
agility, power, endurance and flexibility among the 
physical education students at An-Najah National 
University of Palestine.

The results showed that LIIT protocol improve all the 
fitness capacities measured in this study where the 
highest percentage of variation observed in flexibility 

demonstrates the advantage of short-term LIIT as the 
single mode of training able to simultaneously improve 
aerobic fitness and muscular strength. While results 
are in contradiction with other study (Stöggl and 
Björklund., 2017) they observe that a training regime 
based on low and moderate intensity interval training 
had no effect on any performance or physical capacities.

In fact, our results showed that HIIT protocol improved 
significantly all physical capacities measured in this 
study, where the highest percentage of change is 

and finally the agility has achieved the smallest 

The results of this study are in confirmation with other 
study (Fernandez-Fernandez and al., 2012; Sperlich 
and al, 2011; Wong and al., 2010).

Previous study found that high-intensity interval 
training improves the ability of flexibility related to 
the type of exercise used during the protocol program 
(Baynaz and al., 2017).

Researchers attribute the development of both 
strength and speed capacities to the effect of HIIT 
in the improvement of anaerobic capacities (Ferley 
and al 2014) in fact, high-intensity work alternated 

as an overall effective training method for improving 
metabolic and energy efficiency, therefore, during bouts 
of high-intensity exercise, the large accumulation of 
H+ and lactate impairs muscular force production 
and ultimately leads to fatigue (Laursen et al., 2002).

The researchers also attribute the improvement of 
endurance to the development of cardio-respiratory 
system, where high-intensity exercises lead to 
an increase in the heart rate during performance 

with the increase in the intensity of physical pregnancy 
and the increase in the rate of oxygen consumption 
and, undoubtedly, this leads to increased respiratory 
cyclic tolerance.

However, this is not a universal finding, since 
controversial results also exist (Burgomaster et al. 

the improvement of endurance under the effect HIIT 
is due to their effect on VO2max. Similar results have 
been obtained with both trained and untrained subjects 
as well as among young and older adults and healthy 
and unhealthy persons. (Boutcher., 2010; Helgerud 

Boutcher (2011) has summarized the results of 14 
HIIT studies and noticed that different types of high-
intensity interval exercise protocols lasting from two to 

LIIT and HIIT are both two excellent protocols 
training for the development of physical capacities 
and fitness level, however, there is a slight difference 
between the two methods observed for the short term 
fitness capacities as power which improved in favor 
under the effect of high-intensity interval training, 
which is a logical result attributed to the nature of the 
high physical intensity during the HIIT method and 
duration of work and rest intervals which provides the 
anaerobic system contribution.

Figure 5:
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On the other side, endurance improved in favor during 
the LIIT due to the moderate intensity of training and 
long durations involves predominantly slow twitch 
motor unit recruitment and metabolic adaptation 
during the aerobic pathway (Laursen., 2010).
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INTRODUCTION

update cited facts about overweight and obesity: in 

The form of overweight and obesity, once considered 
a problem of high-income countries, is now on the 
rise in low- and middle-income countries, particularly 
in urban settings. In Africa, the number of overweight 

Obesity has become a serious health concern in the 
Libyan context because obesity poses a significant 
risk to serious diet-related fatal diseases that lead to 
disability and premature death, which may be attributed 
to a significant increase in obesity rates in the Libyan 

psychological, social and economic effects, leading to 
increased morbidity, mortality and economic losses, and 

 Obesity 

associated with the costs spent on the treatment of 
obesity-related illnesses in Libya in 2012 were estimated 
at 1.3 billion Libyan dinars per year (approximately 
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total health care budget.

Similarly, determining a mass free of fat and muscle 
mass, fat mass, and bone intake and quality is an ongoing 
topic of interest and study in the multidisciplinary areas 
of sports and health sciences. It is necessary to infer 
the type of body and its general condition in order to 
obtain the appropriate strength of the type of work 
practiced by the individual, as many studies of the body, 
morphological and hormonal neurosis have confirmed 
the metabolism of the muscle and its direct effect in 
acute and chronic adjustment during the performance 
of the muscular function of different organs of the body.

BMI is widely used to evaluate the body and BMI 
2 to determine the level of obesity 

estimating body fat and therefore, it is preferable to 
use modern techniques in measuring body composition 
(Oreopoulos, 2011). Preliminary results of body 
composition research confirmed the low percentages 
of fat levels in the body composition of athletes and 
reported overall body fat tend to be greater among 

sex for sport can be a single component of an athlete’s 
physiological profile, and can be used by athletes with 
elite comparison supplications to customize training 
and dietary recommendations”. Women have about 
twice as much body fat as men because ovarian 
hormone physiology favors fat deposition: higher levels 
of testosterone in men prefer to increase muscle and 
bone mass.(Bangsbo, 2003). It is recognized that the 
high percentage of body fat (fat tissue mass relative 
to total body weight) affects motor performance and 
sports and causes serious chronic diseases and may be 

Obesity, Overweight and its Physiological 
Effects

A situation known since ancient times; obesity has 
grown from being the exception to a global public 
health challenge. A recent study revealed that between 

children. As of 2013, 2.1 billion people were overweight 

million obese people (Marie et al., 2014). Associated 
diseases associated with overweight lead to a health 

burden that has a significant economic impact (Wang 
et al., 2011). Obesity is associated with conditions 

depression.(Fabricatore et al., 2011), stroke (Kernan 

to the type and invasion of the surgery, are associated 
with the occurrence and severity of postoperative 

in and of itself increase the likelihood of need for 
surgery and anesthesia: malignant tumors - especially 
cervix, endometriosis, colorectal and gallbladder cancer 

 In the spine.(Aspden, 2011). Back 
pain(Mangwani et al., 2010)  Incontinence (Swenson 

conditions are the result of both physiological changes 
as well as inflammatory changes associated with obesity.

In type 2 diabetes, the pancreas secretes insulin, but 
the body’s cells are unable to respond to it. The causes 
are complex, including lifestyle factors. This type 
of diabetes is often associated with obesity and is a 
growing problem in rich societies. The disease can be 
controlled by a healthy diet, regular exercise and daily 

As for the concept of physiological fitness as the fitness 
and efficiency of the work of all its organs, therefore 
this term includes in addition to the six components 
recently agreed (flexibility, body composition, muscle 
strength, endurance, anaerobic abilities, aerobic 
abilities) some biological indicators associated with The 
health status of the individual, which is affected by the 
level of physical activity such as blood pressure, blood 
lipo-fats (and lipoproteins) as well as glucose tolerance.

Obesity is a condition of increased fatty tissue mass 

a result of excessive fat accumulation. Or triglyglate, 
since the storage of other energy (such as glycogen 
carbohydrates or protein in the liver and muscles) 
is unlikely to exceed the required limits. Although 
structural steroids can increase lean body mass and 
therefore body mass, this has only been described in 

Much has been learned in the past decade regarding 
the regulation of obesity in relation to the molecular 
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regulation of appetite that affects energy balance, 
especially as the positive energy balance disturbs the 
metabolism of fat and glucose. Fatty tissue is a tissue 
entity that, through enlargement and enlargement, 
can vary greatly between individuals, more than any 
other tissue. However, it is misleading to think of it 
as a single entity, where there are subtypes of fatty 
tissue (such as visceral and subcutaneous) that seem 

Fatty tissue is not just tissues for storing tri-glycerin, it 
also acts as endocrine organs, releasing many chemical 
messengers (fat) that communicate and affect other 
tissues. (Kershaw & Flier, 2004).

Obesity plays a key role in cellular metabolic imbalance 

lipo-cells secrete many cytokines that contribute to 
vascular dysfunction in high blood pressure and blood 
lipid dysfunction, as evidenced by hypercholesterolemia. 
These conditions ultimately contribute to atherosclerosis, 

insulin resistance, they form meta-syndrome.

New knowledge about fatty liver and its association 
with infections, as well as the effect of visceral lipids on 
gastroesophageal reflux, gallstone diseases and bowel 
cancer, make the liver and gut at risk of obesity and the 
physiology of obesity, or excess obesity, and diseases 

Therefore, it is useful to know the relationship between 
physical structure and physiological changes and 
determine obesity levels to find smallpox solutions to 
women’s health problems as obesity negatively affects 
these motor activities because it increases the cost of 

The importance of research is to identify the relationship 
between the physical structure and some physiological 
changes of women. The development of an initial 
database of careful research to spread awareness and 
knowledge of the members of the sample and their 
likes and to researchers and shed light on the ideal 
physical composition of women and the importance 
of measuring the league to detect obesity and identify 
its causes for finding solutions to it.

The research aims to identify the values of women’s 
physical structure and its relationship to physiological 
variables.

Research Terms

Physiological variables
Are changes in human body functions such as (heart 

Biochemical variables
Sometimes called biochemistry variables, are the study 
of changes in chemical processes within and in relation 

Body composition
This so-called body components of fat, muscles, 
bones, fluids, minerals, etc., usually divide the body’s 
components into a mental and non-mental mass, 
including muscles, bones, minerals, connective tissues 

Body mass index 
This measurement is used to estimate obesity levels, 
body mass index is defined as body mass divided by the 
body height square, and is expressed globally in units 

2 ( , 2003).

Bioelectrical impedance analysis
Is a commonly used method to estimate body structure, 
especially body fat and muscle mass(Mialich et al., 
2014).

Obesity
is a medical condition in which excess body fat 
accumulates to the extent that it may have a negative 

High-density cholesterol HDL
One of the lipoprotein compounds in the blood plasma, 
containing less fat and more protein than low-density 
cholesterol, and a concentration in blood plasma ranges 

3 plasma( , 2001).

Table 1:

BMI 
categories

Age 
year

Height 
cm

Body 
mass kg

BMI 
kg/m2

Fitness 
score point

Thin

Normal

Obese
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Three glycerides.T.G
One of the metabolites with a concentration of 
30-170 mg per 100 cm3 ( , 2001)

High-density cholesterolLDL
One of the lipoprotein compounds found in the 
blood plasma contains less protein and a high fat 
content compared to high density cholesterol, and the 

milligrams per 100cm3

C-Reactive protein (CRP)
It is the ring protein (ring-shaped), which is found in the 
blood plasma, whose circulating concentrations are high 
in response to inflammation. For most forms of tissue 
injury, infection and inflammation, CRP serum values 
are widely measured in clinical practice as an objective 

Research method
The descriptive method was used in this study.

Research sample
The random class research sample was selected from 
120 women who practiced physical activity and they 
were 20 -

Table 1 and Figure 1, the description of the sample 
members according to the BMI classification approved 
by the World Health Organization

It is clearly illustrated

1. For the age variable: the average age of the research 

20 years (Table 2 and 3).
2. For the length variable: the average total length of 

lower.
3. For body mass variable: The average body mass of 

4. For BMI variable: The average BMI of the sample 
2 and reached 

2.
For the fitness variable: The average fitness score 

degrees while the lowest value was 42 degrees.

A n t h r o p o m e t r i c  M e a s u r e m e n t s  a n d 
Measurement of Body Composition Analysis

It consists of weight-height measurement and the use 
of the InBody 720 (Biospace Co., Ltd.; The united 
states of The United States of The United States of 
The United.

Figure 1:

Table 2:
Statistics Age 

year
Height 

cm
Body 

mass kg
BMI 

kg/m2
Fitness score 

point

Mean

Median

Sd
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Physiological Measurements

It is the measurement of hemoglobin cholesterol 

triglycerides: systolic and diastolic blood pressure, blood 
Table 4).

Statistical Means

The Statistical Package for the Social Sciences 

Chicago, IL (was used to analyze the data statistically 
and the alpha factor for moral indication will be 

RESULTS

The relationship of some physiological and biochemical 
variables to the physical structure as health indicators to 
raise awareness of the danger of obesity for women has been 
put in the form of tables and forms and were as follows:

Shown from Table : 
1. For BMI variable: The average BMI for all sample 

2

2 and the lowest value was 
2.

2. For body fat mass variable: The average body fat 

3. For the body fat ratio variable: the average body fat 

4. For the visceral fat area variable: the average body 
fat content for all members of the sample was 

2

skeletal muscle mass for all sample members was 

7. For the fitness variable: The average fitness score for 

It is clear from Table  correlation between 
physiological variables and the variables of physical 
composition were as follows:
For pulse variable: There are statistically positive 

A statistically negative correlation relationship with the 
degree of fitness t = -272. It is a statistical function 

Table 3: Shows distribution the components of the 

BMI%

8.3

18.3

30.8

25.8

16.7

100.0

Table 4:
BMI year Age 

year
Height Weight 

kg
BMI 

kg/m2
fat 

mass 
Fat %  

%
Visceral 
fat score

Obesity 
degree score

Skeletal muscle 
mass kg

Fitness 
score

Thin M

s

Normal   M

s

 M

s

Obese M

s

 M

s
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1. For the hemoglobin variable: There are statistically 

 A statistically negative correlation relationship 
with the degree of fitness t = -277. It is a statistical 

2. Ratio of blood sugar change to fasting FBS: There 
are statistically positive correlations with both 

 A statistically negative correlation relationship 

3. Cholesterol variable ratio: There are statistically 

 A statistically negative correlation relationship 

4. HdL ratio: There are statistically negative 

 A statistically positive correlation with the degree of 

ratio: There are statistically positive 

Table 6:

Physiological 
variables

Weight Fat mass Fat % Visceral 
fat

Obesity 
degree

Skeletal muscle mass Fitness score BMI

Pulse

Hb

FBS 

TC 

TG

CRP  

SYS  

Table 5:
 BMI kg/m2 Fat mass kg Fat % Visceral fat cm2 Obesity degree score Skeletal muscle mass kg Fitness score

Mean

Sd

Hieghset
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 A statistically negative correlation relationship 

Trig triglyceride variable: There are 
statistically positive correlations with both: weight 

 A statistically negative correlation relationship 

Ratio of CRP: There are statistically positive correlations 
with the weight variable T = 244. The degree of obesity 

A statistically negative correlation relationship with the 

There are also statistically non-Significant associations 

government’s support.

For systolic blood pressure variable SYS: There are 
statistically positive correlation synoun relationships 

The body fat ratio is t = 301. And the area of fat t = 

A statistically negative correlation relationship with the 
degree of fitness t = -231. It is a statistical function 

For dia dia dia, there are statistically positive correlations 

The body fat ratio is t = 322. The degree of obesity 

positive correlation relationship function and the areaof 

A statistically negative correlation relationship with the 

associations with variable and skeletal muscle 

T3 trio-dothironin: There are statistically positive 

statistically positive correlation relationship function 

A statistically negative correlation relationship with a 

The government’s support

Thyroxine T4: There are statistically positive correlation 

relationship function and the area of fat of the gut t = 

A statistically negative correlation relationship with 
a fitness score of T = -202. It is a statistical function 

associations with variable, body fat mass and body fat 

Vitamin D: There are statistically negative correlation 

A statistically positive correlation with a fitness score 

DISCUSSION

The first step was to conduct clinical physiological 
measurements to identify the functional characteristics 
of a mass index category and its impact on the 
results. They were informed of the conditions for 
implementing the selection of analysis of physical 
composition, through electro-bio resistance, and the 
detection of fat ratio according to the study sample 
(n=120), in order to determine the characteristics of 
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physical inactivity, the main factors of accumulated 
fatty tissue and decreased muscle mass. In addition, 
the sample of the study was compiled according to the 
Classification of the World Health Organization for 

determine the physical composition and classification 
of obesity through electro vitalised resistance, body 
mass index, total water accumulation, inside and 
outside the cell, as well as skeletal muscle mass, body 
fat mass, body fat ratio, area of infirmity, obesity and 
fitness. The results were noted that the percentages 
of the body mass index in the sample of the study by 

Shows that there are statistically function correlation 

this is the variables of the physical composition 
according to the classification of the mass index (BMI) 
(thin - normal - overweight - fat - excessive glycemic) 
with physiological variables and the results were in the 

Relationship of Blood Variables to Physical 
Structure

Pulse: There are positive correlations statistically 

fat percentage, gut fat area, degree of obesity, skeletal 
muscle mass and mass index.

Hemoglobin: There are statistically positive correlation 

mass, body fat percentage, gut fat area, degree of 
obesity, skeletal muscle mass and mass index.

Fasting Blood Sugar FBS: There are positivecorrelation 

both weight, body fat mass, fat percentage, area of 
infirmity fat, obesity, skeletal muscle mass and mass 
index.

Cholesterol: There are positive correlations statistically 

body fat percentage, area of infirmity fat, degree of 
obesity, skeletal muscle mass and mass index.

mass, body fat percentage, gut fat area, obesity, skeletal 
muscle mass, mass index, all statistically significant.

fat percentage, gut fat area, degree of obesity, skeletal 
muscle mass and mass index.

Triglycerides TG: There are positive correlations 

mass, body fat percentage, area of infirmity, degree of 
obesity, skeletal muscle mass and mass index

CrP: There are positive correlation relationships statistically 

degree of obesity, skeletal muscle mass and mass index.

positivecorrelations statistically with both weight, 
body fat mass, body fat percentage, area of infirmity, 
obesity, skeletal muscle mass and mass index, which is 

andmuscle mass.

Tri-iodothironin T3:There are statistically positive 

body fat mass, area of infirmity fat, obesity and mass 
index.

Thyroxine T4:There are positivecorrelation relationships 

A statistically negative correlation relationship with the 
degree of fitness t = -272. It is a statistical function 

of fitness, the lower the heart rate is rest, which 

confirmed that exercise has beneficial effects on 
heart rate rest, fitness, and atherosclerosis of patients 
with metabolic syndrome which are risk factors 

circumference, systolic blood pressure, diastolic blood 

improved significantly due to exercise: resting heart 
rate has decreased significantly; The maximum oxygen 
consumption, muscle strength and muscle endurance 
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has increased dramatically; The pulse wave velocity 
measurement also declined briefly.

This is consistent with most studies that have reported 

(abdominal) obesity has been inversely associated 

relationship between different levels of hemoglobin 
(Hb)and body mass index and the relationship was 
positive lye and hemoglobin where the value of r = 

advises obese patients to consider the negative effects 
on the quality of life, exercise and follow-up of heart 
disease and blood vessels of anemia when planning 
changes in the lifestyle of obesity.

body fat mass, body fat percentage, gut fat area, obesity, 
skeletal muscle mass, mass index, and a statistically 
positive correlation relationship with a function of 0.01 

CONCLUSIONS

In the light of the results of the research and analysis 
of statistical data obtained through measurements of 
physical composition and the results of the answers 
to the living method and analysis of biochemical and 
physiological variables, where the researcher reached 
the following conclusions:
1. The existence of a statistically function correlation 

between physiological variables and physical 
composition according to the classification of the 
mass index for the study sample.

2. This study helps to develop an initial database to 
thoroughly research the characteristics of sex and 
the nature of their exercise.

3. This study helps to identify the relationship between 
physical structure and certain morphological 
physiological changes and anthropometric 
measurements of women.

4. This study highlights the ideal physical makeup of 
women by comparing functional measurements to 
the type of relationship to predict the level of health 
fitness. T

to sample members and their likes and researchers.

physical health and fitness by finding out the 
relationship between physical structure and some 

physiological and morphological variables and 
anthropological measurements.

the league to detect obesity and identify its causes 
for solutions.

and determine the level of obesity for women.

Recommendations

In light of the findings, the researcher makes the 
following recommendations:

measurements and functional adequacy.
2. Rely ing on the use of physical composition analysis 

programs that rely on scientific foundations to 
develop physical and physiological abilities and 
improve the composition of their bodies.

3. Specific controls require women to maintain their 
weight and educate them on optimal, healthy 
nutrition and the amount of food available to 
maintain their weight and health.

4. Benefit from the results of the study, which has to 
do with physical composition and its relationship 
to physiological efficiency and the development of 
the physical aspects of women.

that take other physiological and psychological 
aspects of women in other cities, villages and 
regions.

women and girls (at different age stages) as well as 
in other variables.

7. Interest in the refinement of trainers in gyms 
and sports courses through scientific courses and 
seminars in the field of physical composition 
analysis and nutrition physiology of sports.

and diet education, are widely needed to address 
the growing burden of fats.

1

1.1

2003  
.

2001  
.

1.2 
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INTRODUCTION

Volleyball is a game requiring a specific physical and 
physiological attributes, as well as technical and tactical 
on-court demands like high aerobic capacity, power 
output, speed, vertical jump and agility, in different 
multiset games where a high level of performance over 
time is required (Lidor & Ziv, 2010). A volleyball team 
comprises 12 players with positions often defined as 
setters, hitters (outside and opposite), middle blockers, 

has a specific role in a volleyball match and requires 

different physical qualities to perform the demands of 

The theory and methodology of sports training present 
two primary processes in physical, technical and 
tactical development in sports activity (McCullagh 

methodology is mainly based on learning physical, 
technical and tactical movements during the training 
session only, without having theoretical sessions as part 
of improving the child’s learning skills. Observing or 
observational learning is considered to be one of the 
methods by which people acquire skills or behaviors 

claims that the players, while watching the technical 
learning or video sequences of each training session in 
order to assess their faults and to also use it as a guide 
to develop technical competence. There is a debate 
about the effectiveness of audiovisual feedback by using 
audiovisual material, compared to traditional teaching. 

Video Instruction Improve �e Technical Skills Of 
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feedback by using visual material was very effective on 

Studies showed a positive effect in the observation 
using video instructions (Clark & Ste-Marie, 2007; 

previous studies showed that self-monitoring 
observation of young female athletes of beach volleyball 
had better results than the expert-modeling and control 
groups on the improvement of the technique of beach 

 Also, observation, by using video, is more effective than 
other model types, in notable skills, such as landing 

in volleyball (Zetou et al., 2012), and volleyball in 

et al. (2010) found a positive results of learning the 
Setting Skill in Volleyball, comparing to multimedia 
computer assisted instruction.

Modern scientists have paid attention to learning 
problems in sport and in physical and technical 
movement training in volleyball, where the lack of 

research using viewing and learning theory with video 
as a factor in the development of cognitive skills among 
child in volleyball. The aim of this study was to compare 
the improvement in technical performance of cadet 

a video instruction program.

Consequently, the main aim of the current study was 

skill in volleyball, using video, along with the usual 
performance training on children volleyball players

METHODS

Subject

involved in this study. Only players who participated in 

statistical analyses. They trained 3 days per week in the 
afternoon for 
consort diagram, Figure 1) were randomly allocated by 
computer to two groups. There was no significant inter-
group difference for age and anthropometric data (i.e., 
body height, Body mass, body mass index). None of the 

Figure 1: Consort diagram
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participants reported any recent history of hip, knee or 
ankle injury. Coach was informed about the procedures 
of study. The study was conducted according to the 

ethics committee of Mannouba University-Tunisia.

Video training sessions

players of the experimental group participated in this 
training twice a week: a viewing session of the usual 
training sessions, and a training session of technical 

players watched custom videos showing, the faults 
made during the training sessions and a standard 
sample videos to correct their faults.

Assessment procedure

To assess the effect of video training on player 
performance, two measurements were made. The 
first measurement (pre-testing) was carried out before 
the start of the intervention procedure; the second 
measurement (post-testing) was carried out after the 
end of the intervention. A quantitative evaluation of 
the groups’ performance was analyzed during volleyball 
match between the experimental group and the control 
group. Match (pre-; post-testing) were recorded with 

located opposite a volley ball court (transverse plane) to 
record the movements of the two groups during match. 

The movement patterns made by the players during 
the match and the duration of each point exchange 
were recorded by video cameras.

Statistical analyses

using SPSS 20 software (Systat, Inc, USA). Normal data 
distribution was tested using the Kolmogorov-Smirnov 
test and confirmed. Paired t-tests for dependent 
samples were used to compare all parameters measured 

calculated to establish the change between success and 
error scores for each group.

RESULTS

Table 1 presents the scores matches (pre-; post-testing) 
by set for the two groups. The means and the standard 
deviations of game-related statistics are presented in 
table 2. The statistical analysis yielded statistically 
significant differences ratio between groups during 
post-testing periods. As seen in table 1 and affirmed 

contributed the most significant difference between 

DISCUSSION

The main finding of this study was to investigate 

instructions, on children volleyball players. A significant 
improvement of all technical-tactical skills was revealed 

Table 2:
Pré-training Post-training

GC GE GC GE

(+) (-) (+) (-) (+) (-) (+) (-)

Dig

Reception

Table 1: Match Score
Set Pre-testing Post-testing

GC GE GC GE

score
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According to the results of the present study, during 

which obtained a video training were significantly 
improved, concerning the technical execution and also 
the reception, attack and counter attack skills compared 
to pré training and to GC. That means that the athletes 
who received a video training, had the best degree of 
improvement and the least score of default.

supported the notion that providing feedback by using 
visual material was very effective on athletes more than 
traditional teaching.

showed that, the use of audiovisual media and how they 
can help improve learning, it is advised to videotape 
the technique of each athlete and then to reflect and 
analyze, in order to correct any mistakes (Mc Cullagh, 

 The results showed that there were differences between 
the two groups during post training and between each 

groups improved their score with physical practice, 

with video training.

 In this particular case, we can claim improvement in 
technique and as a result, improvement of the outcome 

audiovisual feedback method are greatly accepted in 
the field of coaching and training. The means that 
technology can offer us today are numerous, easy to 
use and easily accessible.

To our knowledge, no study has studied the effect of 
training with video instructions for the youngest (10-
12 years) because in this age group children begin to 
practice sports and acquire base sports skills. Therefore 
video training will be necessary to improve the cognitive 
and technical skills of the child in volleyball. It seems 
that this particular method of feedback (using video 
observations and instructions) helps participants 
perform and learn the technical and tactical skills in a 
volleyball game. 

When examining our results of different skills 
performance during pré- and post-tessing volleyball 
matchs (serving, attacking, reception, and counter-
attck), it seems reasonable that the team that makes 

the fewest errors should be the one that is most likely to 
succeed. Indeed, our results showed that the number of 
technical-tactique error reducing after vedio training ( 
experimental group) compared to control group. These 
results were also observed by Castro et al. (2011) and 

of serve and attack efficacy (those that result in direct 
point) on the match outcome. Morover, attacks, blocks, 
and serves, due to the possibility of scoring a direct 
point, are considered efficacies scoring skills (Marcelino 
et al., 2010). So, instruction with video training during 

improvement of the number of successes on serve, dig, 
reception, attack, counter attack, favorise a favorable 
condition for the victory of a volleyball match as already 

respectively) in the present study.

CONCLUSION

Video training including observation, correction and 
instruction with usual training program seems to be a 
viable option for improving the technical and tactical 
skills of child volleyball players.
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INTRODUCTION

The current problems associated with cancer 
chemotherapy resulted in a real shift toward 
natural alternatives for treatment of cancers 

among those natural alternatives. Pomegranate (Punica 
granatum L.) is a round fruit with an outer hard shiny 
skin and an inner purple to reddish seeds that belongs 
to Punicaceae family. This fruit is widely consumed 
as raw seeds or as a juice by many people allover the 
world. Pomegranate has important medical history, and 

Pomegranate is among the natural sources, which has 
shown to have an anti-proliferative and an anti-cancer 
effects against different cancer types such as breast, 
prostate, colon, and lung cancers (Longtin, 2003).

In addition to the anticancerous effect of pomegranate, 
it has been shown to have bioactive properties 
and an antioxidant activity (Sharma et al., 2017). 
Pomegranate is considered as a very important source 
of polyphenolics and tannin (Amakura et al., 2000a). 
Furthermore, the pomegranate peels contain active 
inhibitors, such as flavonoids and phenolics (Al-Zoreky, 

against oxidative damage in diabetic rats (Longtin, 
2003). Pomegranate has also shown to have an anti-
invasive, anti-proliferative, anticancerous and anti 
metastatic effects in vitro and in vivo on different 
cancer cell line (Amakura et al., 2000b).

Although cancer as a whole is considered as a major 
human health problem, the tumor dissemination has 
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a special interest, as it is the major cause of death for 
most kinds of cancers (Talmadge and Fidler, 2010).The 
difficulty in developing drugs that target controlling 
cancer is mainly due to tumor dissemination once 
it happens, in addition to the development of drug 
resistance by cancer cells (Glickman and Sawyers, 2012).

Tumor dissemination is a process that involves different 
definitions including invasion, migration, adhesion, 
metastasis and angiogenesis. Invasion is considered one 
of the most important steps in tumor dissemination 
process that includes alterations of many proteins 
(Barkan et al., 2010). Controlling the invasion and 
migration of the tumor is considered a key issue in the 
control of the whole dissemination process. This work 
aims to employ one of the important tumor invasion 

effect of the pomegranate fresh juice on the invasion of 

the effect of pomegranate fresh juice on the migration 

MATERIAL AND METHODS

Pomegranate Juice

Fresh Pomegranate juice was prepared from crushed 
pomegranate seeds without the peal. The freshly 

aliquotted then stored at -20C until used later.

The Cell Line

were maintained under standard conditions. Briefly, the 

2 humidified atmosphere. 

Reagents and Solvents

Collagen I with catalogue number C4243 and all MTT 
assay reagents were purchased from Sigma-Aldrich 
(Poole, UK).

MTT Cytotoxicity Assay

The MTT cytotoxicity assay was done in triplicates. 

The treated cells were incubated with MTT prepared 
2 for 4 hrs. After removing the 

MTT solution, the optical density of the plates was 

Collagen Invasion Assay 

Collagen I pH was corrected and prepared to a final pH 

between two layers of .the prepared collagen. After adding 
200 L of RPMI above the two layers of collagen they were 

2
captured for the spheroids for 7 days using inverted light 

used to analyze the spheroid invasion area. 

Scratch Assay 

assay was done. The cells were washed with media 

Figure 1:
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twice to remove unbound cells and the pomegranate 
juice with media were added. Representative pictures 
showing the area of the scratch were taken instantly, 

explained above.

Statistical Analysis

Statistical analysis of the data was performed using 
the t-test and the results were considered statistically 

RESULTS 

MTT Assay

The MTT assay was repeated three times (Figure 1). 

used in the assays in this paper were selected to be less 
than this value.

3D Assay

three different concentrations, which are selected 

The different concentrations of pomegranate juice 

collagen as compared to the control (Figures 2 and 3). 
The results were statistically significant with p values 

Scratch Assay 

The scratch assay was repeated three time using 
different concentrations of the pomegranate juice. The 

migration. The effect was noticed on concentrations 

(Figures 4

DISCUSSION

Pomegranate fruit, a popular constituent of healthy 
diet, is cultivated in many areas of the world particularly 
in the Mediterranean region (Lansky et al., 2000). The 
beneficial medical benefits of all parts of pomegranate 
fruit were known for thousands of years due to its high 

Figure 2:
compared to the control

Figure 3:

content of vitamin C and antioxidants. For example, 
it was used by many people in the management of 
diarrhea, sore throat, peptic ulcer, osteoarthritis, heart 
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Figure 4:

diseases and diabetes mellitus (Lansky et al., 2000) 
(Ismail et al., 2012) (Colombo et al., 2013).

Other traditional uses of pomegranate products 
have included hypertension, fertility aid, intestinal 
bacterial infection, intestinal inflammatory diseases 
as Crohn’s disease, intestinal helminthes infestations 
and hemorrhage (Lansky et al., 2000).

In addition to the wide range of traditional clinical uses 
of pomegranate, it has been found that pomegranate 
juice, peel and oil have anticancerous activities, including 
interference with tumor cell proliferation, cell cycle, 

believed that the anticancerous effects to pomegranate 
are mainly attributed to its high anti-inflammatory and 
antioxidant properties (Lansky and Newman, 2007). 

In the current study the effect of pomegranate juice 
on the invasion and migration of glioma cells was 
investigated. Gliomas are the most frequent invasive 
malignant tumors of the brain, and glioma cell lines 
are commonly used in research to assess anticancerous 
effect of drugs and their therapeutic application 
in terms of tumor growth, invasion, migration 
and angiogenesis (Remondelli and Renna, 2017) 

gradual effect of pomegranate juice on the inhibition 

has been more efficient in inhibiting the migration of 
the cells compared to its effect on the invasion. This 

The presence of collagen makes the invasion process more 
challenging and more able to mimic the in vivo situation. 

Figure 5:
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CONCLUSION

The pomegranate juice is considered as promising 
agent in the field of Glioma treatment research that 
needs more investigation and analysis to characterize 
the active ingredients that are behind its anti-invasive 
and anti-migration effects.
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INTRODUCTION

Athletics is one of the oldest sports with history 
that goes back to ancient times, and since the first 
competition in certain athletic disciplines, whose rules 
have been standardized, there is a progressive trend 

device. Throughout history, the original competitive 
javelin was later redesigned to avoid extremely long 

shots that could endanger the audience. This led to 
the opinion of the then coaches that the new javelin 
required more power than technique. By somatotype 
analysis, compared to other athletes in the throwing 
disciplines, javelin throwers show a predominance of 
meso-ectomorphic somatotype, lower quantitative 
morphological parameters, and do not belong 
to the group of overly obese individuals, but are 
dominated by a more developed active mass rather 
than by ballast, which corresponds to the technique 

addition to the morphological and motor parameters, 
the biomechanical parameters of the javelin have 
great impact on the resultant success. First of all, the 
height, angle and speed of the ejection, the angle of 
deflection, the length of individual steps, the position 
of the knee at the ejection, etc. All of them, more or less, 
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Often, in the research of athletic disciplines, the 
problem of research is the definition of biomechanical 
parameters and eventual predictions of performance, as 
well as adequate models of throwing disciplines. Some 

of javelin throwing (ejection rate, ejection angle, 
ejection height, ground contact phases) by computer 

analyzed, by correlation methods, the biomechanical 
factors most dominant in achieving a good result. 
The obtained results confirmed the high correlation 
between the release velocity and the spear throwing 

follows that in order to achieve maximum results, a 

must be achieved. Based on the functioning of the 
neural network receptor, Maier, Wank, Bartonietz, & 
Blickhan (2000) developed a javelin flight prediction 
model and found that an release velocity with an attack 

most important parameter in the success of the result. 
Similar research in elite male and female competition 

influencing 17 kinematic parameters on the success 
in javelin throw with the best throwers of participants 

a good correlation between the parameters where the 
speed of the device ejection, followed by the rapid 
placement of the front support leg, played a crucial 
role in the length of the shot. The results are expected 
and logical and can serve as a kinesiologic practice, 
especially in the process of adopting the technique 
of young javelin throwers and in developing motor 
skills relevant to success in this athletic discipline. 

found significant differences between javelin throwers 
(elite, subelite, beginner), in release velocity, ejection 
angle, and cranial extremity movement rate, while 
Sheker (2010) came to the conclusion that Qatari 
throwers have a slower ejection rate, weaker jerk 
and throw shorter than other javelin throwers in the 
Championship. Viitasalo, Mononen, & Norvaplo (2003) 
found in a sample of over 40 elite male throwers that 
the ejection rate had the highest correlation with the 

throwing technique, but that these differences are not 
necessarily related to the gender of the competitor, but 
are due to each other’s individual differences, and are 
the result of muscle strength, flexibility and explosive 

Previous biomechanical tests of javelin throw have 
mainly focused on the parameters of the ejection, such 
as initial velocity, firing angle, attitude angle, attack 
angle, and ejection height (Bartlett, Muller, Lindinger, 

that high release velocity is a key factor in achieving 
peak performance. Mero, Komi, Korjus, Navarro, & 

Olympic Games and observed that the upper body 
contributes to the javelin throw, based on intermediate 
intragroup differences in several kinematic parameters 
between male and female finalists, and as many as 

last stages of throwing (Campos, Brizuela, Ramon, & 

project to investigate elite javelin throwers in the US, 

one of the largest ever recorded, with a javelin position 

served as a benchmark for the performance of all future 
javelin throwers with an emphasis on release velocity. 

factors of critical performance of male lances, found 

in the last 0,1 seconds, which is a link between good 
results and the rate of force development in a short time 
interval. They suggest that the increase in speed can be 
optimized by transferring the force to a javelin with a 
short duration to maximize its momentum, which is 
correlated with the physical ability, i.e. the coefficient 
of force generated by its engaged muscles.

The results of the research by Murakami, Tanabe, 

the importance of release velocity and greater speed 
of World Cup finalists than other throwers. They 
concluded that the finalists were approaching at a 
higher speed and had, during the final phase, an 
anterior leg angle in the extension position to convert 
the approach speed into forward torso rotation. They 
found that during forward rotation of the torso, the 
angle at the elbow joint and the shoulder separation 
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angle, at the moment of ejection, were also small, to 
more effectively transfer the internal velocity of rotation 
of the shoulder joint to the moment of ejection. They 
believe that it is first necessary to convert the horizontal 
velocity of the center of mass of the body into the 
rotational velocity of the fuselage, while maintaining 
an extended position in the locking leg, which can help 
to achieve a high initial velocity of the thrower. The 
movement pattern used in throwing a spear is similar to 
other movements used when throwing objects. All these 
activities are characterized by the fact that the body 
segments act sequentially to achieve maximum velocity 
in the outermost segment of the body at the moment 

throws, are acyclic movements that are performed at 
maximum speed, so the speed of ejection is crucial to 
achieve maximum results and is a leading parameter. 
Hence, speed should be maximal while other factors 

upper and lower extremities of elite throwers followed 
certain sequences but not a proximal sequence towards 
the distal one, which is consistent with the literature. It 
concludes that further studies are needed to determine 
the effect of upper and lower extremity movement 
sequences on knee ejection performance. It follows that 
the primary goal of javelin throw training is to develop 
high running speed during run-up and explosive power 
that would result in high release velocity.

To achieve maximum service distance, the ejection 
stop must have optimal ejection characteristics for 
maximum theoretical motion of the vacuum projectile 
as well as for useful aerodynamic impacts (Vitasalo, 
et al., 2007). The combination of basic physics and 
human abilities is vital to completing optimal spear 
throwing. According to some authors (Mero, Komi, 

kinematic and dynamic characteristics, technique, 
ejection rate, optimum angle and ejection height of the 
spear are the most important factors that define the 
total score of a javelin throw, unlike Clark (2014) who 
considers the attack angle and ejection height to be the 
primary factors in result performance. Abubshara, & 

in proportion to the length of the throw and the height 
of the competitor on a sample of elite throwers. The 
results of the study showed that the optimum javelin 

the world champion throw length. They recommend 
that trainers reconsider determining the height of 
the javelin ejection with the optimum speed and 
ejection angle. This research was realized bearing in 
mind the aforementioned somatotype, biomechanical 
parameters that affect the resultant performance of 
throwers that occur in the structure of movement of 
elite javelin throwers. 

The main objective of the research was to determine 
the correlation and influence of kinematic parameters 
on the resultant success of male and female finalists 

METHOD

2. Angle of release (°)
3. Angle of attitude (°)
4. Angle of yew (°)

Kinematic parameters of male and female finalists are 
presented below (Table 1a, 1b).

RESULTS

Inspection of Table 2 shows a slight heterogeneity of 
results as a result of the different gender structure 
of the competitors, as shown by the values   of the 

manifested in the parameters of space (pulse length 
and step length), which is expected given the different 
morphological characteristics of the male and female 
finalists. Greater homogeneity was evident in the 
release velocity, angle of release and angle of attitude. 
All other parameters are within the allowed values.
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Table 2:
The kinematic parameters Mean Min. Max. Std.Dev. Coef.Var. Skew. Kurt.

Angle of release (°)

Angle of attitude (°)

Distance to foul line (m)

Duration of impulse stride (ms)

Duration to release (ms)

Pearson’s correlation matrix recorded a total of 17 
significant interrelationships, three of which were 
related to the resultant success in throwing a javelin 
(Table 3). A high correlation with the throwing result 

inter-relationship analysis confirmed the relationship 
between the ejection rate and the impulse step length 

the authors of previous studies (Knuz & Kaufmann, 

the remaining correlations. Table 4 presents the basic 
parameters of the multiple regression function. The 
resultant success of the javelin throw in the World Cup 
finals indicates a statistically significant correlation of 
the whole system of kinematic parameters with the 
result of the javelin throw, where the coefficient of 

Such high projections of regression coefficients 
indicate that the joint variability between the predictor 
system and the criterion variable is conditioned by the 

covered by this study, primarily the motor, specifically 
motor and technical qualities of the thrower, by the 
influence of exogenous factors, etc. Analysis of the 
values   of regression coefficients (Beta) in the system of 
predictor variables defines the individual contribution 
of the parameters of time (release velocity) and space 
(attitude angle and diversion angle). However, in the 
first place, as the leading predictor, in which all nine 

analysis of variance, it is evident that the regression 
variability is statistically significantly higher than the 
residual variability at both levels, which indicates to 
us and guarantees the statistical significance of the 
regression relationship (p=0,0001). This confirmed the 
information provided by the slightly smaller adjusted 

DISCUSSION 

The aim of the current study was to determine the 
relationship and influence of kinematic parameters on 
the resultant success of the male and female finalists 

Using multiple regression analysis, the obtained 
results confirmed the high coefficients of regression 

determination of the criterion variable by kinematic 

rate was extracted as the best predictor in explaining 
the criteria (Table 4, Figure 1). The results obtained 
from this study are in line with those of previous studies 
that have treated the same or similar issues (Gregor, & 

contributed to a clearer and better quality analysis 
of the resultant success of the javelin throw and its 
dependence on kinematic parameters.

Specifically, javelin throw is a very demanding 
technical discipline that, due to its complex structure 
and attractiveness, attracts the full attention of 
athletes, audiences, coaches, and those involved in 
biomechanics, and belongs to monostructural cyclic-
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acyclic activities based on multi-phase motions based 
on specific biomechanical principles (Saratlija, Zagorac, 

morphological, motor dimensions, training status, 
technique development programs, etc. The importance 
of biomechanical analyses is often overlooked i.e. 
kinematic javelin throwing movements that define 
spatial and temporal parameters as well as their 

research. In the technical structure, the thrower seeks 
to produce the greatest possible acceleration at the 
moment of ejection through the combined rectilinear-

cyclic and rotational-acyclic body movements, in order 
to reach the maximum flight distance, as confirmed 
by the results of this study, where the average ejection 

defined ejection rates as the primary kinematic factor 
of outcome. It is the result of the efficient transfer 
of kinetic energy, gained in the run-up through the 
effective positioning of the caudal extremities, by 
applying the laws of inertia, muscular kinetic chains 
and the transfer of energy to the system of cranial 
extremities (shoulder, elbow, and wrist). All this causes 
synchronous neuromuscular action that affects the so-
called stretching of the muscular system. Such action 
represents harmonious intra-muscular coordination and 
so-called reflex action on stretching of individual muscle 
groups, where ultimately the angle of eruption should 

the body of the pitcher and its length of the throw, and 
any deviation from these parameters would result in a 

It is an indisputable fact that throwing a javelin implies 
a sharp kinaesthetic feeling in handling the device and 
explosiveness at the moment of ejection. Contrary to 
the view that it is a simple throwing, this discipline 
utilizes whole-body activity, which involves the 
participation of strength and speed-power, coordination 

Table 4:
Beta Partial-Cor. b Std.Err.- of b t(21) p-value

Intercept

Angle of release (°)

Angle of attitude (°)

Distance to foul line (m)

Duration of impulse stride (ms)

Duration to release (ms)

Analysis of Variance Sums of – Squares df Mean - Squares F p-value

Residual

Total

Figure 1:
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and especially flexibility. It is important to emphasize 
that the take-off velocity is of great importance for 
achieving the maximum possible initial release velocity 
of the device, where the velocity of elite throwers 
at the end of the first part of the run-in goes over 

with the technique of performing movements in the 

to realize such high initial velocities, it is evident that 
throwing disciplines require a large amount of force 
produced over a short period of time. Because of the 
lighter device, release velocity plays a greater role in 
javelin throwing than other throws, and is therefore 
significantly higher than in other throws. For elite 

2000). Maximizing the release velocity gives athletes 
the highest chance of achieving a good result, which 
is in line with the results of this study, where the first-
ranked competitors in both finals had an ejection rate 

It is known that the length of the javelin throw is 
defined by the velocity, angle and height of the ejection 
as well as the resistance to air flow. Although the angle 
and height of the ejection play an important role in 
achieving good results, nevertheless the ejection rate is 
the most important factor in javelin throwing distance 

was also confirmed in this study. The average release 

the results of some previous studies (Gregor, & Pink, 

last 0.1sec, which speaks to the importance of the speed 
of force exertion. It follows that athletes should train 
and develop during the training process how to produce 
the greatest amount of force in the shortest amount of 
time. These facts can well serve as a training practice 
in the process of adopting the technique of young 
throwers and as a parameter for the development of 
motor skills for success in javelin throwing (Morriss, 

found that the javelin has the lowest value of the force 
action on the device in the ejection phase due to the 

0.1 sec, which is absolutely confirmed in this research, 
which is closely related to the relative values the energy 

displayed and the personal results of the javelin thrower 

play than other throwing disciplines, when he achieved 

Although the runner-up had a higher ejection height 
(by 21cm), what was predominant was a good ejection 
angle with the highest release velocity, confirming 
the dominance of release velocity and ejection angle. 
Today’s elite spear throwers are aiming for a maximum 
ejection rate of up to 40°. Mostly the angle between the 

which also represents the individuality of each thrower. 
The average angle of ejection of male finalists in Berlin is 

throwers, the length of the kickback path ranges from 

also consistent with the results of this study (Table 2).

It is important to emphasize that the speed of ejection 
of a javelin is not achieved by the maximum force 
exerted, such as in a shot put, a disk and a hammer, 
but by bringing the body to the best anatomic-
biomechanical position to make the most efficient 
use of neuromuscular and biomechanical potentials 

utilization of the body’s natural mechanisms to 
improve stretching reflexes and the cycle of shortening 

connection, these neuromuscular activities are of 
great importance for javelin thrower preparations, as 
electromyography studies have shown that in a strained 
javelin arch, muscular extensors of the torso, extensors 
and flexors of the hip joint, anterior muscles of the torso, 
chest and shoulder girdle bear the greatest load, with the 
highest activity being the clavicular and lumbar-rib parts 
of the muscle, while no electrical activity was detected 

In order to maximize the maximal rate of ejection, 
neuromuscular strategies are of the greatest importance, 
generally proximal to the distal parts of the body, 
due to pre-activation in relation to the torso of the 
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the good execution of the impulse and extended step 

transfer momentum from the lower extremity to the 
upper and from the upper extremity to the javelin 

This movement produces a whip motion that implies 
rapid movement of the proximal joints in the sagittal 
plane in the throwing direction, and then stops them 
abruptly by placing the extended left foot with the 
heel in front of the body with an inhibitory effect of 

which is in line with current research. It is important 
that the foot of the left leg descends as quickly as 
possible after the right foot and is firmly placed on 
the ground to the left of the throwing line. By resisting 
the left leg, it eliminates any possibility of directing 
one part of the force during the ejection beyond the 
javelin, controlling the movement of the left hip and 
blocking the left side of the body. With the left leg 
positioned, the thrower is in a two-prong support, with 
a pronounced inclination of the longitudinal axis of the 
body backwards to the right. The lower part of the body 
represents the handle of the whip, and the upper part 
of the body, through the right hand carrying the javelin 
represents the whip itself. Certain dynamometric and 
kinematic analysis showed a high correlation between 
the inhibitory effect of the left leg and the sporting 
result, and the relevant parameters, path length and 
runtime, angle and height of the ejection, aerodynamic 
force are relevant for the entire spear ejection activity 

should be remembered that the level of quality of each 
thrower’s technique depends on mechanical principles 
that are consistent with his motor-functional abilities 

Overall, this study showed that significant correlations 
were observed between the kinematic parameters 
analysed, but only a statistically significant effect of 
the release velocity on the resultant success of the male 

was noted.

 CONCLUSION

The study was conducted on a sample of 32 elite 

in 2011, with the aim of determining the correlation 

and influence of some kinematic parameters on the 
resultant success of the javelin throw. After analysing 
the obtained results, it was concluded that the ejection 
rate was the only kinematic parameter that had a 
statistically significant influence on the length of the 
javelin throw, which is in significant correlation with 
the results of some previous studies.
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