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Abstract - The aim of this work was to determine qualitative and quantitative parameters of physical loads of female 
handball players, based on biomechanical parameters of muscular activity. Parameters used technical-tactical training 
exercises must be based on the nature of their perception by the athlete's body. Excessive physical activity may lead to 
overstrain of the functional systems of the body. This can affect not only the effectiveness of conducting training 
sessions, but also the result of competitive activities. 

Keywords- myometrium, functional condition, skeletal muscles, load parameters. 

 
 

I.      INTRODUCTION AND IMPORTANCE OF 

RESEARCH 

In team sports games, effective competitive 
activity, corresponding to a high sports result, 
makes certain demands, primarily to the collective 
interactions underlying the creation of favorable 
game situations for the victory over an opponent. 
Therefore, the criteria for assessing the 
effectiveness of real collective activities should be 
the parameters of the team's competitive activities, 
contributing to the achievement of victory in both a 
separate match and in a series of games.  

At the same time, the effectiveness of collective 
interactions is largely due to the level of individual 
preparedness of individual athletes, which is the 
basis of not only the creation but also the 
realization of beneficial situations [2,9]. Obviously, 
this fact determines the existence of certain 
requirements for the status and competitive activity 
of individual players in accordance with their role 
[3]. Consequently, these requirements, aimed at 
achieving a high sports result, can also serve as 
criteria, but already an assessment of the real 
indicators of the individual preparedness of the 
players [1, 4]. 

The evaluation of training influences obeys to 
the processes of adaptation to intense muscular 

activity.  In this regard, the rationing of training 
loads should be based on a comprehensive 
analysis [6]. 

A. Rationale of the paper: 

The structure of training loads of female 
handball players is determined by qualitative and 
quantitative parameters. These parameters are 
based on the criteria for the immediate and long-
term adaptation of skeletal muscles in the 
performance of special training methods [5,7]. It 
seems that the requirements specified in the 
analysis of information for improving the 
effectiveness of collective and individual 
competitive activities, as well as the level of the 
players state allow to begin the immediate planning 
of the training process at the next stage of 
management. 

B. Aims and objectives: 

The aim of the research: increasing the 
effectiveness of training and competitive activities 
on the basis of objective biomechanical 
assessments of the adaptive capabilities of 
athletes.  

Objectives of the study: 

1) Identify the criteria for training loads of 
female handball players. 
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2) To determine the relationship between 
the means and methods of training in 
handball on the basis of a 
biomechanical analysis of the actions 
performed.  

3) To prove experimentally the structure 
of training loads of female handball 
players. 

C. Research hypotheses: 

It was assumed that the programming of the 
training process of handball players, based on an 
objective biomechanical assessment of the 
athletes' adaptive capabilities, will ensure a 
systematic increase in the level of physical and 
technical-tactical preparedness. 

D.  Research Areas: 

Change in the level of physical and technical-
tactical training handball players taking into 
account the biomechanical characteristics of 
skeletal muscles. 

 

II.       RESEARCH METHODOLOGY  

A. Research Methodology: 

The main method of research during the 
scientific work, at the first stage was the 
myometrium during the physical exercises. 

At the second stage, a pedagogical experiment 
was conducted to assess the impact of the 
experimental program on the athletic result. 

B. Research group and samples: 

The study involved 18 female handball players 
belonging to the handball club «Gomel». 

C. Means of data collection and devices used: 

 Myometr «Mioton - 3» 

 System of video analysis of movements 
«KinoVea». 

D. Exploration experiment: 

The research was carried out at the laboratory 
of physical culture and sports of Francisk Skоrina 
Gomel State University. The еxploration  have 
been conducted in the framework of the State 
Program of Scientific Research of the Republic of 
Belarus «Convergence-2020». 

E. Main experiment: 

The functional state of skeletal muscles, when 
performing special exercises in handball, was 
performed in Vivo, based on the data obtained in 
previous studies [7,8,10,11]. Myometric studies 
were conducted on m. biceps brahii, m. triceps 
brahii,  m. extensor Capri radialis longus, m.biceps 
femoris, m. rectus femoris, m. gastrocnemius 
(caput laterale and caput mediale). From the 

functionality of skeletal muscles, evaluated by the 
indicators of muscle tone (by the difference in 
frequency of oscillations in the muscle (frequency) 
in a relaxed and stressed state), the adequate 
ability of the muscle to resist the changes in its 
shape as a result of the action of external forces, 
determined by the stiffness index of muscle tissue 
in the relaxed and stressed state of decrement and 
the strength potential of the skeletal muscle, 
determined by the stiffness parameters in the 
relaxed and stressed state,  is substantially 
dependent on the individual response of health to 
the performance of the subsequent load.  

As an example of the behavioral response of 
the skeletal muscle and the change in its functional 
state over time, we give the loading data m.  triceps 
brahii in the repeated serial work of making throws 
at the target. The exercise was carried out from a 
two-point starting position. Operating mode - 30 
seconds of active work after 1 min of rest. 
Functional state of skeletal muscles was performed 
at the end of each series of exercises, and, also, 
every subsequent 24 hours after the exercise. 

According to the results of the conducted 
experiment, it was revealed: 

 Tonic tension of the skeletal muscle is 
in the state of normal (by the difference 
in the index in the relaxed and stressed 
state) during the first three series. 

 Beginning from the 4th series, there is a 
decrease in the index in the state of 
tension, which is a consequence of the 
coming fatigue; 

 Refusal of work is noted after the 10th 
series.  24 hours after the exercise, 
there is a high level of muscle tone in 
the relaxed state, which indicates a low 
level of recovery of skeletal muscle and 
its unavailability to exercise; 

 Recovery of muscle tone to normal 
occurs after 48 hours (shown in Figure 
1); 

 

 

 

 

 

 

 

 

Figure 1 Dynamics of changes in the frequency of 
oscillations of the triceps arm muscle during dynamic 

performance to failure 
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 After the second repetition, the elasticity 
index of the skeletal muscle decreases, 
the worst state of which is observed 
after the eighth repetition. In the future, 
there is an improvement in this 
indicator, which, in our opinion, is a 
consequence of the activity of recovery 
mechanisms. Restoration of the 
elasticity index to the normal level is 
observed after 48 hours (shown in 
Figure 2). 

 

 
 

Figure 2 Dynamics of changes in the indexes of the 

decrement of the triceps arm muscle during dynamic 
performance to failure 

 

The adequate ability of the muscle to resist the 
changes in its shape as a result of the action of 
external forces, determined by the stiffness of 
muscle tissue in a relaxed and stressed state, has 
a negative index after the fourth repetition, which 
indicates the onset of fatigue and the inability of the 
skeletal muscle to recover mechanical energy. 
Over the next six repetitions, this indicator 
continues to decline.  The worst indicators of this 
parameter, determining the power capabilities of 
the skeletal muscle at a given time, are noted 24 
hours after the end of the load. Restoration of the 
stiffness properties of the muscle to the normal 
level occurs after 48 hours.  However, this time is 
not enough to restore to the initial level, marked 
before the start of the load. 

Based on the results obtained in the preliminary 
experiment on the quantitative parameters of 
training loads, an experimental program of training 
sessions for the sports season was developed and 
approbated. 

In the course of the study pedagogical testing 
was conducted to study the indicators of technical-
tactical preparedness of handball players.  Table 1 
shows the mean group values used in the 
experiment of the subjects. 

To assess the technical preparedness, the most 
informative tests were used: running a ball with a 

stroke of obstacles, 20 assists in a pair and 5 
throws at the gate from a line of free throws. 

In the analysis of the results, significant 
differences were found in all the control tests: 
running а ball with a stroke of obstacles (before the 
experiment: 58.3 ± 0.7, after the experiment: 53.6 ± 
0.5), 20 assists in pair (before the experiment: 1.05 
± 0.36, after the experiment: 1.02.1 ± 0.48), 5 
throws at the gate from а line of free throws (before 
the experiment: 44.0 ± 0.8, after the experiment: 
41.0 ± 0.2). 

 

TABLE  I.  Comparative analysis of technical-
tactical preparedness of female handball 

players 
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Taking into account the obtained data, it can be 
concluded that the level of physical and technical 
preparedness has significantly increased during the 
period of the experiment. 

In connection with the foregoing, it can be 
stated that the application of the experimental 
program has a positive dynamics on the level of 
technical-tactical preparedness of handball players 
(Figure 3). 

Also, in addition to pedagogical research, the 
dynamics of the level of technical preparedness 
can be judged by the percentage of victories and 
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defeats in the playing season (the gain of victorious 
games was 13%). 

 

 
 
 
 
 
 
 
 
 

 
 

Figure 3 Dynamics of indicators of technical 

preparedness of handball players 
 

III.       Conclusions: 

1) As the leading special physical qualities 
of female handball players of high 
qualification, the leading physical 
qualities were singled out: coordination, 
speed of execution of single movement 
and special endurance; 

2) The main principles of programming the 
training process include: the use of 
different options for building training 
sessions, which depends on the period 
in the annual cycle of the training 
process (selective (contributing to the 
predominant development of certain 
properties and abilities that determine 
the level of special preparedness of 
handball players - speed or strength, 
anaerobic or aerobic performance, 
special endurance, etc.) and complex 
orientation (suggest the use of training 
exercises that help solve several 
problems). 

3) The implementation of the experimental 
training program was accompanied by 
a reliable increase in the rates of speed, 
strength, endurance, and indicators of 
the level of technical preparedness of 
female handball players. 
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Abstract- The objective of this paper is to determine the kinematic characteristics of kayaking and the effect of these 
components on the competitive result. 

The effect of the kayaking components on each other can lead either to the improvement in the sporting result, or to 
its deterioration. The definitions of this effect will help to reduce the negative interaction of stroke parameters on each 
other and to strengthen the positive actions to achieve the goal. 

Moreover, this will enable to select the most appropriate means and methods of training to improve the kayaking 
performance. 

Keywords- kayaking, kinematic characteristics, support phase, boat run 

 
 
 

I.       INTRODUCTION AND IMPORTANCE OF 

RESEARCH 

 
Price of the victory in kayaking is determined 

sometimes by tenths, and other times even by 
hundredths of a second. The search for additional 
reserves, which contribute to increasing the level of 
athlete's training and achieving the maximum competition 
form, is the most important task in organizing the training 
process. One of the components of solving this task is 
biomechanical parameters of kayaking [4, 5]. Over recent 
years, the most relevant is the alignment of model 
characteristics of the driving influences of movement [8, 
9, 11]. Previous researches have allowed for revealing 
the dependence of rational techniques of movements on 
the functional state of skeletal muscles [1, 3]. Over recent 
years in various sports a significant number of 
experimental researches have been devoted to the 
development and identification of the effectiveness of 
applying the model characteristics of the technique of 
movements [2, 6, 7]. At the same time, the proposed 
model characteristics are often determined by a level of 
fitness and take little account of the biomechanical 
component of the result. 

A. Rationale of the paper 

The training process quality depends to a large extent 
on the range of the information obtained of a different 
nature. The data of pedagogical parameters of the load, 
medical and biological component, kinematic and 
biodynamic features of movement have impact on a level 
of fitness and the sporting result as the ultimate goal of 
this process. The most interesting are the performance 
indicators of athletes (speed, pace, power, etc.) when 
passing both the entire distance and its sectors. Change 
in these indicators throughout a distance is a 
consequence of the load the body receives. Parameters 
of the cardiovascular system and muscle activity can 
serve as the basis for these changes. 

B. Aims and objectives 

Objective of this paper was to study the features of 
kinematic structure of a stroke movement. 

Aims of the research: 

1) To identify the kinematic characteristics of 
kayaking. 

2) To determine the model components of the 
kinematic characteristics of a stroke. 
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3) To identify changes in techniques of 
movement against the accumulated fatigue. 

C. Research hypotheses 

It was assumed that the determination of the kayaking 
model characteristics would help optimizing the means 
and methods of training rational techniques. Identification 
of a nature of the change in techniques of movement 
against the fatigue will promote selecting the means for 
correcting the training process. 

D. Research areas 

The research areas were biomechanical features of 
the kayaking stroke movement. 

E. Definition of terms: 

As a result of testing paddlers, the following 
parameters were determined: 

 Speed – speed of covering a distance (m/s). 

 Power – power of each stroke developed by a 
paddler (Watt). 

 Pace – number of strokes per one minute 
(str./min). 

 Total time of stroke – duration of one stroke 
(s). 

 Time of stroke support phase – duration of a 
paddle presence in water given one stroke 
(s). 

 Time of stroke airborne phase – duration of a 
paddle presence in the air given one stroke 
(s). 

 Length of boat run in one stroke – distance 
covered by a boat in one stroke (m).  

 Length of stroke support phase run – distance 
covered by a boat during a stroke support 
phase (m). 

 Length of stroke airborne phase run – 
distance covered by a boat during a stroke 
airborne phase (m). 

 

II.       RESEARCH METHODOLOGY AND RESEARCH 

ORGANIZATION  

A. Research methodology 

 Movement video analysis system was used as 
the main method of research.  

B. Research group and samples 

Seven (7) highly-qualified kayak paddlers took part in 
the research.  

C. Means of data collection and devices used 

Video analysis of movements was carried out using: 

1) Speed camera. 
2) Software of data video capture by method of 

tracing articular centers using and not using 
tracers.  

3) Calculation of movement data (position, path, 
speed, acceleration, etc.).  

D. Exploration experiment: 

The explorations were conducted at the Physical 
Culture and Sport Laboratory of Francisk Skorina Gomel 
State University. The explorations were carried out within 
the framework of the State Scientific Research Program 
of the Republic of Belarus “Convergence – 2020”. 

E. Main experiment: 

The speed of a kayak throughout a distance is the key 
parameter. One can evaluate activity of a paddler and a 
level of his/her fitness by the speed of a boat running and 
its variation in each cycle of stroke movements. When a 
high average speed is reached and in the course of a 
distance it hardly changes, it is considered the best 
running of a boat. In this case, the average speed 
approaches the maximum one. Figure 1 shows that the 
maximum speed is achieved in the first half of a distance, 
especially at the first two hundred meters. In the second 
half of the distance, due to the arrived fatigue, there is a 
significant decrease in speed, which at a sector of 600 
meters is 96.7% of the average speed. And only at the 
very end of the distance, thanks to the final acceleration, 
the speed of the kayak is approaching the average speed 
throughout the distance.  

 

 

Figure 1 Change of speed at a distance of 1,000 m 

 

Considerable attention in cyclic kind of sports is given 
to the pace of activity movements. The kayaking pace 
can be an indicator of both technical competence and 
functional fitness of athletes. 

The earlier researches resulted in determination of the 
relation of movement pace along with qualification of 
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athletes and a level of their technical skills with the ability 
to alternate tension and relaxation of muscles [10]. Also, 
the inverse dependence of the pace on the kayaking 
technique indicators was revealed. 

The pace magnitude and dynamics throughout a 
distance is determined by individual qualities of paddlers 
and their tactics. In general, paddlers who take high 
places in various competitions, pass the second half of a 
race at a slower pace than the first one. Figure 2 shows 
that the first half of the distance is covered with a 
significant excess of the average pace, while in the 
second half at a sector of 600 meters there is a sharp 
drop to 94.7%. Then there is a gradual increase to an 
average pace at 800 meters and again a drop to 96.6% 
at a sector of 900 meters. As a result of the final 
acceleration, the pace again rises. But as a result of this 
increase (the pace in the last 100 meters exceeds the 
average by 1.3%) the average speed of the boat is not 
achieved. In our opinion, this is due to the fact that at the 
end of the distance there is fatigue and at the same time 
the pace increases. This leads to violation of the most 
optimal structure of stroke movements and deterioration 
of other parameters of the stroke. 

 

 

Figure 2 Change of pace at a distance of 1,000 m 

 

Figure 3 shows the simultaneous change of pace and 
speed at a distance of 1,000 meters. The most illustrative 
is sector of 700-800 meters, where the speed decreased 
from 98.8% to 98.6%, while the pace increased from 
98.5% to 100.4% of the average one. On that basis, it 
can be concluded that with increasing the pace at this 
sector other parameters suffered significantly, that led to 
the decrease in speed. 

 

Figure 3 Change of pace and speed at a distance of 1,000 
m 

 
The power developed by paddlers throughout a 

distance is also one of the basic stroke parameters. This 
parameter characterizes the strength endurance which is 
one of the leading qualities of a paddler. Figure 4 shows 
the change in power at a distance of 1,000 m. Its 
maximum value is observed at the first 100 meters of the 
distance and exceeds the average one by 12.7% (this is 
the biggest change from all parameters and is explained 
by the high starting power). A gradual decrease of power 
occurs up to a sector of 700 meters. From 800 meters 
there is an increase to 100.8%, and then the maximum 
drop to 93.2% at a sector of 900 meters. It can be 
assumed that the sharp drop in power was due to the 
final acceleration which is performed from 700 meters to 
the finish line, as a result of which there is often not 
enough strength and at a sector of 900 meters there is a 
drop in power, pace and speed.  

 

 

Figure 4 Change of power (Watt) at a distance of 1,000 m 

 

Figure 5 illustrates the change in power and speed at 
a distance of 1,000 meters. As it was already said, at a 
sector of 700-900 meters there are sharp fluctuations in 

88 

90 

92 

94 

96 

98 

100 

102 

104 

106 

108 

%
 o

f 
a
v
e
ra

g
e
 

Distance, m 

94 

96 

98 

100 

102 

104 

106 

108 

%
 o

f 
a
v
e
ra

g
e
 

Distance, m 

rate, st / min speed m / s 

80 

85 

90 

95 

100 

105 

110 

115 

%
 o

f 
a
v
e
ra

g
e
 

Distance, m 



9 

 

The SIOSS Journal of Sport Science                    Volume 1, Issue 12, December 2017 

www.SJSS.com                       ISSN: 2519 - 6634 

the power 95% - 100.8% - 93.2%, while the speed here 
varies slightly with gradual drop 98.8% - 98.6% - 98, 3%. 

 

 

Figure 5 Change of power and speed at a distance of 1,000 
m 

 

Figure 6 shows the change in pace, speed and power 
at a sector of 700-800 meters. As can be seen from the 
figure, the increase in pace and power at a sector of 700-
800 meters not only does not lead to the increase in 
speed, but it even falls, albeit insignificantly. Therefore, 
one can say with confidence that there are other 
parameters that determine the speed at this sector. 

 

 
Figure 6 Change of pace, speed and power at a sector of 

700-800 meters at a distance of 1,000 m 

 

Figure 7 shows the change in the total time of a stroke 
throughout a distance of 1,000 meters. As you know, a 
stroke from one side consists of support and airborne 
phases. This parameter characterizes the duration of one 
stroke, i.e. support and airborne phases together. 

 

Figure 7 Change of total time of stroke at a distance of 
1,000 m 

 

Total time of a stroke and pace are two 
interdependent parameters, since the pace characterizes 
the number of strokes over time, while the total time of 
the stroke is the time of these very strokes. This is clearly 
seen in Figure 8. 

 

 

Figure 8  Change of pace and total time of stroke at a 
distance of 1,000 m 

 

As can be seen from Figure 9, the shortest stroke 
time is observed at the first 100 meters of the distance 
(93.7%), where the maximum values of speed (105.2%) 
is also recorded. And the longest stroke time is at a 
sector of 600 meters (105.3%), where the lowest values 
of speed (96.7%) are noted. Here it is hard to escape the 
conclusion: the shorter time of the stroke, the faster 
speed, and vice versa. This is most clearly seen at 
sectors of 100-300, 500-700 and 900-1000 meters, 
where a sharp drop in one parameter causes an increase 
in the other, and vice versa. But with a closer look it can 
be seen that at a sector of 300-400 meters the first and 
the second parameters simultaneously increase, while at 
a sector of 700-800 meters they simultaneously fall. 
Consequently, the shortest stroke time will not contribute 
to the highest speed. It also becomes more interesting 
owing to what parameter the speed at a sector of 300-
400 meters increases, if the pace and power drops and 
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the total time of the stroke increases, which also 
negatively affects the speed. 

 

 

Figure 9 Change of total time of stroke and speed at a 
distance of 1,000 m 

 

Parameters of the support and airborne phases were 
studied for a more detailed presentation of the total time 
of a stroke.  

Time of stroke support phase (Figure 10) is non-
constant throughout a distance and varies considerably. 
The largest changes occur at sectors of 200-300 meters, 
where the increase in the time of stroke support phase 
reaches more than 6%, and at 600-700 meters, where its 
decrease reaches 8.6% of the average value at the 
distance. 

 

 

 
Figure 10 Change of stroke support phase time at a distance 

of 1,000 m  

If we assume that the time of stroke support phase is 
a part of the total time of the stroke, which depends on 
the pace, it can be assumed that the stroke support 
phase time also depends on the pace. At a sector of 200-
300 meters, where there is the increase in the stroke 
support phase time by 6.1%, the pace is reduced by 
3.8%. At a sector of 600-700 meters, the stroke support 
phase time decreases and the pace increases by 3.8%. 
At the same sectors of 300-400 and 700-800 meters, the 
stroke support phase time and the pace simultaneously 
decreases (300-400 meters) and simultaneous increases 
(700-800 meters). Consequently, the dependence of the 
stroke support phase time on the pace is less or absent 
completely (Figure 11). 

 

 

 
Figure 11 Change of stroke support phase time and pace at a 

distance of 1,000 m 

 

Time of stroke airborne phase (Figure 12) is without 
significant fluctuations from the very start and gradually 
increases to a sector of 700 meters. This characterizes 
the dynamics of the change in power throughout the 
distance. 
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Figure 12 Change of stroke airborne phase time at a distance 
of 1,000 m 

 

Indeed, with decrease in power the time of stroke 
airborne phase increases, and vice versa (Figure 13). 

 

 

 
Figure 13 Change of stroke airborne phase time and power 

at a distance of 1,000 m 

 
Length of run is one of the key parameters 

characterizing the distance covered by a boat in one 
stroke. 

It can be seen from Figure 14 that this parameter 
varies insignificantly throughout the entire distance and 
the range of its variation is 3.3% of the average value 
throughout the distance. This indicates a certain stability 
of this indicator. 

 

 

 
Figure 14 Change of boat run length in one stroke at a 

distance of 1,000 m 

 

In our opinion, this stability is achieved owing to the 
fact that the length of boat run depends on the kayaking 
power and pace, i.e., the increase in power should also 
cause the increase in the length of run owing to the 
increase in the boat speed. But the increase in power 
also causes the increase in the pace, which leads to the 
reduction of the stroke time; as a result, the length of run 
changes insignificantly. When the power decreases, the 
pace decreases too, the stroke time increases, the speed 
decreases; as a result, there are no significant changes 
in the boat run length. 

From the above it may be concluded that generally 
the increase in power leads to the decrease in the boat 
run length (Figure 15), while the decrease in the pace 
leads to the increase in the stroke time and the boat run 
length in one stroke, and vice versa (Figure 16). 

 
 

 

 
Figure 15 Change of boat run length in one stroke and pace 

at a distance of 1,000 m 
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Figure 16 Change of boat run length in one stroke, total time 

of stroke and pace at a distance of 1,000 m 

 

Length of boat run during the support phase 
characterizes, first of all, the efficient performance of the 
stroke itself, which depends on the efforts expended and 
the speed developed in doing so. As we can see from 
Figure 17, the boat run length during the support phase 
varies more significantly than the boat run length in one 
stroke, and its range is 10.4% of the average value 
throughout the distance. These fluctuations depend on 
both the change in power and pace throughout the 
distance and the change in the contribution of the support 
or airborne phases to the total length of the run. 

The largest values of the boat run length during the 
support phase are observed in the first half of the 
distance, where its values exceed the average ones. In 
our opinion, this is due to the fact that these sectors have 
high values of power. But the first half of the distance is 
also passed owing to more efficient performance of the 
stroke itself, and in the second half of the distance owing 
to the fatigue developed the efficiency of this stroke is 
reduced, which proves the decrease in the average 
values of the boat run length during the support phase in 
the second half of the distance. 

 

Figure 17 Change of boat run length during stroke support 
phase at a distance of 1,000 m 

Length of boat run during the airborne phase 
(Figure 18) is also of great importance, since it is 
characterized by airborne position of a paddle, where the 
amount of energy expended by a paddler is much less 
than in the support phase. Hence, the larger the distance 
the boat will cover in this period of time, the less efforts 
the paddler will spend in subsequent work. The boat run 
length during the airborne phase depends, first of all, on 
the stroke performance in the support phase, where the 
necessary speed is given to the boat, which is lost in the 
airborne position. The run length during the airborne 
phase also depends on time given to this phase: the 
longer time and speed, the larger distance covered. But 
increasing the airborne phase time will certainly lead to 
the decrease in speed, since during this period only its 
decrease occurs. So, on the one hand, the increase of 
the boat run length during the airborne phase leads to a 
more economical expenditure of forces, while, on the 
other hand, leads to the decrease in speed. 
Consequently, it is necessary to find the best 
combination of the support and airborne phases of a 
stroke over time, which will reduce the amount of energy 
expended and will not lead to a significant drop in speed. 

 

 

Figure 18 Change of boat run length during stroke airborne 
phase at a distance of 1,000 m 

 

III.       CONCLUSIONS: 

1) The revealed kinematic characteristics of 
kayaking stroke allowed determining the model 
characteristics of the movement. 

2) Based on the analysis, the most informative are 
sectors of 300 - 400 and 700 - 800 meters of a 
distance. 

3) The drop in pace causes the increase in the total 
time of stroke, and because of the reduction in 
power, the time of the support phase decreases. 
These two factors result in the significant 
increase of the airborne phase time.  

4) Along with the total time of stroke, the total 
length of run in one stroke increases too, and 
the length of run during the support phase 
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decreases, which leads to a considerable 
increase in the length of the boat run during the 
airborne phase.  

5) Throughout a distance the accumulated fatigue 
affects the trajectory of the movement of the 
body units and the relationship between the 
kayaking kinematic parameters against each 
other. 
 

IV.       RECOMMENDATIONS 

The carried our researches have allowed determining 
several recommendations: 

1) To improve the training process management, it 
is necessary to identify the model characteristics 
of kayaking techniques at different distances. 

2) Using the interrelation of different kinematic 
indicators of a stroke will help to find a rational 
structure of movements during a competitive 
race. 

3) Ability of a paddler in each stroke cycle to 
alternate the tension of muscles during the 
support phase with their relaxation in the 
airborne phase is very important for the 
preservation of his/her performance throughout 
a distance. The increase of rest time in the 
stroke airborne phase leads to later fatigue.  
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Abstract- The aim of the study was to identify the role of physical therapy in the rehabilitation process for the 
injured athletes, by addressing the advantages of motor therapy and how to use it, also planning the rehabilitation 
curriculum for the athlete and the stages of physical therapy of the athlete. After explaining these points, it was found 
that the movements of walking and the enemy are basic movements used in all sports movements, helps to perform 
supplementary exercises for the movements of walking and the enemy and based, and used these exercises when 
allowing the injured moving the injured member of mobile exercises Start with the exercises by the therapist and then 
start free exercise without resistance followed by resistance exercises using the weight of the party to resist muscle 
work. The most important recommendations are: 

 The need to rely on physical kinetic therapy to rehabilitate the injured. 

 The need to regularize the treatment exercises gradually depending on the severity of the injury. 

 Taking into account the severity of the injury and the age level when designing rehabilitation and 
therapeutic programs. 

Keywords- movement therapy, rehabilitation. 

 
 
 

I. INTRODUCTION  

The therapy with the rationing and purposeful 
movement is considered one of the basic natural ways in 
the integrated treatment field of the sports injuries. Thus, 
sports therapy has a special importance in the field of 
rehabilitation, especially in the final stage when preparing 
the injured person to practice the specific activity and 
returning back to playgrounds. The therapy and kinetic 
rehabilitation processes depend on the physical 
exercises by all their kinds. (Mohamed Bekra, Siham 
Assayed Alghmri, 2011, p78-82)  

The kinetic therapy is represented in the therapeutic 
exercises whether positive or negative and they are 
related to the contraction of the muscles, and it 
considered one of the main branches of the natural 
therapy that are used in the treatment and rehabilitation 
of sports injuries and prevention of injuries, has a 
significant role in maintaining the health of the player 
during the recovery stage. Thus, the kinetic therapy is 
one of the most efficient ways of natural therapy since it 

is used regularly and accurately and in accordance with 
the body's dysfunction, that is, the kinetic therapy 
depends mainly on the accordance of all body systems 
and the notions of motion science and its law in building 
the therapeutic systems in order to recover and renew 
the kinetic functions and reaching the pre-injury case or 
defining the complications of disability. (Samia Khalil, 
2010, pp. 202-202) 

 

 

 

 

 

 

 

Figure 1 Technique of kinetic therapy 
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From that point of view, the researchers wanted to 
study the role of therapy of the rationing and purposeful 
physical movement in the rehabilitation of injured athletes 
without the occurrence of any side effects that my 
increase the severity of this disease in future. 

Thus, we will focus on the following axes in this 
scientific paper: 

1) The advantages of the physical therapy. 
2) The ways of the use of the physical therapy. 
3) Rehabilitation method. 
4) Factors that affect the method. 
5) The preparation of the sports rehabilitation 

method. 
6) The steps of the physical movement therapy 

for athletes. 
7) Stages of physical motor therapy. 
8) At the end: 
9) General conclusion 
10) Recommendations 

 

II. RESEARCH METHODOLOGY AND METHODS 

A. The advantages of the physical therapy: 

The positive indications of the physical therapy are: 

 It can be used for different age groups and for 
different types of injuries, diseases, 
deformities and all types of physical tissues at 
various stages. 

 Physical therapy in exercise has an important 
role in maintaining the health and fitness of 
the patient and to restore the flexibility of the 
joints and elastic muscle. 

 Development of abilities and functional skills 
and strengthening of the general muscles. 

 Prevention of complications resulting from the 
long sleeping, especially in the diseases of 
the circulatory system and the nervous and 
musculoskeletal systems. (Samia Khalil, 
2010, p. 202) 

B. Methods of use of motor therapy: 

 Negative movement with the help of the 
therapist. 

 Positive movement carried out by the patient. 

 Voluntary exercises against external 
resistance. (Samia Khalil, 2010, pp. 203-205) 
 

1) The continuous movements (negative): 

 The passive movement performed by the therapist. It 
is used when the patient cannot perform the movement 
with his own strength "in the case of paralysis, for 
example, or articular obstruction, and must be assisted 
by external force by the therapist or using special devices 
as appropriate." 

They are also called “Negative coercive movements”. 
These movements are performed on the joints by the 
therapist when the muscles or joints are affected. These 
movements are performed when the muscle cannot 
move the joint by its own strength. It requires the help of 
the therapist (especially after the orthopedic surgery) and 
helps in: 

 Reduce joint stiffness and adhesion of soft 
tissue after surgery. 

 Improve the nutrition of articular cartilage 
after surgery. 

 Maintenance of enzymatic systems for 
working muscle groups. 

For that, the negative movement has positive effects 
on the process of repairing the joints or the procedures 
on the articular surfaces and it is beneficial especially in 
the treatment of osteoarthritis of the knee and ankle 
joints. And it is also used in the treatment of muscle 
ruptures and it can be initiated early, and it helps in the 
early returning of the functioning performance through 
inhibiting pain and tissue irritation resulting from snow 
training. 

Static (fixed) exercises are also used for the purpose 
of: 

 Strengthen muscle and increase its size. 

 The ability to control and balance for the 
injured person. 

Among Cases where they are used: 

 Thrombosis (initial stages). 

 Paralysis (initial stages). 

 The person staying in bed. (Maha Hanafi et 
al., 2008, p. 14). 
 

2) Continuous voluntary positive movements:  

It is the movement that performed by the injured 
himself on the work of the different body parts. It is the 
most used movement in the treatment of improvement of 
the muscular strength and development of the technical 
and physical functioning abilities and the training on body 
balance. They are performed freely when the muscle can 
move the joint without external help and when the muscle 
has enough strength to work but without external 
resistance, those exercises aim at strengthening body 
muscles and raising the functioning performance. 

They are used for: 

 Improve the balance of the injured part. 

 Regularity in the process of muscle 
contraction of the injured part. 

 The ability of the injured person to fully 
control his muscles. (Maha Hanafi et al., 
2008, p. 15). 
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3) voluntary exercises against external 
resistance: 

They are performed when the muscle has enough 
strength that enables it to do the work against external 
resistance; tension varies according to the strength of the 
muscle. Various means of resistance are used (body 
weight, therapist resistance, special devices), including 
muscular work when the muscle fibers are stretched 
under the pressure of intense resistance, during which 
the skeletal muscles contract two to three times as much 
as strength compared to negativity from movement 
exercises. Thus, they increase muscle functioning level 
by strengthening muscles and increasing their 
endurance. 

These exercises affect: 

 Increase muscle strength and strength of 
their endurance. 

 Increase the amount of blood that circulates 
in the muscles. 

 Extend blood vessels to get rid of excess 
heat. (Maha Hanafi et al., 2008, p. 16) 

C. Rehabilitation method: 

When rehabilitating the injured person, there must be 
a clear picture of the goal of "working to restore the 
injured to his normal state" by: 

 Restore strength, capacity, endurance, 
speed, neuromuscular compatibility and 
flexibility in the affected area as much as 
possible. 

 Preserving or increasing general strength, if 
possible and if necessary. 

 avoiding any abnormal mechanical 
movements due to inflexibility and imbalance 
of muscles and the imbalance of limbs. 

 Cooperation of the injured with the coach to 
correct any wrong technique in the technical 
performance that can lead to injury. 

 The submission of the victim to a proposed 
approach for rehabilitation and injury 
prevention, the goal of the rehabilitation is to 
restore the functioning abilities of the injured 
quickly using the means of rehabilitation. 
(Hayat Abad Raphael, 2004, p. 217) 

 The treatment and rehabilitation of the 
injured is continuous until he gets the best 
level of his physical, mental, social and 
psychological life using the appropriate 
natural therapy and rehabilitation methods 
depending on the type and severity of the 
injury. 

 

D. The factors that affect the method: 

 The severity of the injury. 

 Pain at the movement of the joint. 

 Joint tumor. 

 The extent of movement of the joint. 

 The strength of the muscles working on the 
joint. 

 Type of treatment. 

 Stage of tissue healing. (Hayat Abad 
Raphael, 2004, p. 218) 

E. Preparation of the sport rehabilitation method: 

When an approach is prepared, the following points 
should be considered: 

 Evaluate the condition of the injured parts 
anatomically, physiologically and physically 
from a specialist medical doctor to clarify the 
case from light to severe. 

 Information should be sought from the 
injured about the sport they exercise and the 
level of sport through (a formula prepared for 
this purpose) and the mechanics of injury, it 
helps to rehabilitate, and compare the injured 
limb to the sound limb. 

 You should also inquire about previous 
injuries, whether they have been repeated 
and evaluate the treatment of the former in 
the treatment method. 

 Take into account the general strength and 
flexibility of the injured and the training 
needed. 

 It is recommended that the exercises are 
carried out after the pain and tumor, because 
pain is a warning sign that should not be 
ignored, and there should be progress from 
day to day based on feedback after the 
application of the training curriculum to allow 
the increase of loads gradually and without a 
sudden overload, to develop muscular 
strength (dementia is observed as a result of 
injury due to weakness and lack of 
participation in activities). (Hayat Abad 
Raphael, 2004, p. 219) 

F. Schedule of the sports rehabilitation method: 

Planning for the method is based on the following 
principles: 

 The goal of the method to be clear, 
explaining the rehabilitation exercises and 
why it was selected and try to accomplish 
and how to implement from the injured and 
in a good way. 
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 Determine the means of reaching the target 
according to the need of the injured. 

 The length of time to reach the goal after the 
end of natural therapy, taking into account 
what should not be done, early treatment 
depends on the nature and severity of the 
injury, and encourage movement early 
without increasing the stress of the injured 
part. 

 It is recommended to rehabilitate after 
natural therapy and the selection of primary 
exercises that do not cause the risk and 
weakness of the injured tissues or 
complications that lead to increased 
inflammation, because the primary 
movement helps to absorb and move the 
cells gently and then increase the intensity of 
training without pain, and it is noted that Pain 
is a warning sign that should not be ignored, 
and there should be progress from one 
approach to the next one based on 
feedback, testing, and evaluation that will be 
done so as to allow a gradual increase in 
loads and without a sudden overload. The 
muscular dystrophy may be observed as a 
result of injury due to weakness, Player not 
participating in the exercise or rehabilitation. 

 If the joint movement is limited, it leads to a 
constant contraction (Isometric) and at this 
stage when it is necessary to get the range 
of movement and pain through gradual 
exercises in difficulty. (Hayat Abad Raphael, 
2004, p. 219) 

G. Stages of physical motor therapy: 

The stages of physical motor therapy are divided into 
the following stages: (Mohammed Bakry, Siham Al-
Ghamra, 2011, p. 88) 

First: the installation phase. 

Second: the post-installation phase. 

We will explain the two phases. 

1) First, the installation phase: 

It is divided into two periods, the first period starting 
from the installation stage and for a few days in moving 
the various body organs in the framework of various 
exercises to maintain the muscular and physiological 
efficiency of body without moving the injured part, and 
under the supervision of the doctor and it has 
psychological, physiological and health impact on the 
injured person. 

The second period, which starts after the first period 
until the end of the installation, includes the following 
procedures: 

 The continued increase in the activation of 
different body parts. 

 Start moving the joints near the injured part. 

 The achievement of contractions close to the 
injured part is fixed contractions (isometric). 

2) Second: Post-installation phase: 

This phase is divided into the following: 

The first phase of the post- installation stage:  

It is where the primary objectives of the treatment 
dewell to restore the basic natural functions of the injured 
member, which include: 

 Restore the ability to touch the affected 
person. 

 Restoring the motor range of the injured joint. 

 Restoring the kinetic memory of the injured 
person and the person himself. 

 Restoring the reaction speed of voluntary 
contraction. 

 Restoring the speed of voluntary relaxing 
reaction. 

 Restoring muscular compatibility. 
(Mohammed Bakri, Siham Al-Ghamra, 2011, 
p. 90) 

 The therapeutic motor exercises for this stage 
are: 

 Isometric constant contraction of the injured 
organ for 7 seconds or even pain limits. 

 Constant contractions during the following 
days of changing the rhythm and for more 
than 7 seconds and up to the limits of pain. 

 Attempt to self-move the injured organ from 
the injured through positive exercises that can 
be performed as free exercise in a pacific and 
slow pace to restore the range of movement. 

 If the injured person cannot move the injured 
organ, we start to help him gradually. 

 In case of non-response we start with 
negative performance. 

 All natural therapy (hydrotherapy, heat 
treatment, electrolysis and various 
radiographs, massage that suits the injured 
part) are used. 

Second period of post-installation: 

     It is divided into: 

1) The duration of the escalation of motor work 
and physical, therapeutic and sports 
exercises: We start here in multiple uses to 
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practice motor therapy by tools and devices 
with increasing rhythms and the continuity of 
the practice, so that the various functions of 
the device supporting the movement is 
improved and strengthened. (Mohammed 
Bakri, Siham Al-Ghamra, 2011, p. 92) 

2) Therapy through functioning specialized work: 
Here is the development of physical motor 
therapy to serve the basic kinetic axes of 
sports specialty of the injured person, the 
contents of this period form the physical 
preparation, whether through free therapeutic 
exercise or tools or on devices or using 
alternative means similar to those used in 
sports specialty by less weights in order to 
make him adapt to them gradually then move 
to the original instruments and devices, and 
the injured continues to perform the motor 
tasks under supervision with simple gradual 
rhythms then composite until the injured 
acquires all the kinetic and technical 
characteristics that he lost. (Mohammed 
Bakri, Siham Al-Ghamra, 2011, p. 92) 

 

III. CONCLUSIONS: 

Through what was proposed previously, we conclude 
that the movement of walking and jogging are basic 
movements used in all sports movements, they help in 
the performance of the complementary and rehabilitating 
exercises of walking, jogging and positioning, those 
exercises are used when the injured person is allowed to 
move the injured organ from kinetic exercises starting 
from helping exercises by the therapist then free 
exercises without resistance followed by resistance 
exercises using the limb weight to resist the muscular 
work especially when the injured person is allowed to 
fully use the injured part where kinetic exercises are 
given to the sound and injured muscles with walking 
exercises and voluntary exercises and specific materials 
may be used in it, thus, those materials provide for all the 
muscles the required amount and the required speed 
from the required resistance and speedin the 
performance which helps in the development of the 
functioning performance level of all the muslces fibers. 
(Osama Riyad and Imam Hassan, 1999, pp. 42-46) 

 

IV. RECOMMENDATIONS 

1) The need to rely on physical kinetic therapy to 
rehabilitate the injured. 

2) The need to regularize the treatment 
exercises gradually depending on the severity 
of the injury. 

3) Taking into account the severity of the injury 
and the age level when designing 
rehabilitation and therapeutic programs. 
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