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Abstract 
 It is known that (especially in periods of intense growth), the development of strength 

is achieved with some restrictions, due to morphophysiological features. After puberty, the 

development of strength acquires a greater importance, integrated in the system of other 

skills. For girls, compared to boys, their strength develops less, about 75% compared to the 

possibilities of boys. These differences are determined by the distribution of body tissues, 

especially fat, by somatic hormonal secretions. 

Introduction  

Muscle fiber thickness (cross section of muscle fiber). 

 Muscles with a large physiological cross-section produce greater force than similar 

muscles with a smaller cross-section. This is true regardless of the length of the muscle. 

Skeletal muscle is made up of many long or cylindrical fibers or muscle cells. Each fiber is 

made up of numerous myofibrils, which are made up of longitudinal repeating units called 

sarcomeres. Sarcomeres, in turn, include filaments containing mainly protein actin and thick 

filaments of protein myosin. The myosin and yaktin filaments partially overlap. Myosin 

filaments have helium projections called crossbridges. They end in myosinic ends that make 

contact with the thin filaments during contraction. According to the theory of filament 

sliding, contraction of sarcomeres, and hence of muscle fiber, occurs as a result of the 

rotational sliding of actin filaments between those of myosin. 

 The force exerted by the muscles is the product of the activity of the muscle subunits 

(sarcomeres, myofibrils, muscle fibers). 

 The total number of transverse bonds in a given sarcomere is the result of the number 

of actin and myosin filaments, i.e. in the cross-sectional area of all filaments, and the number 

of myrosin terminations, which can interact with actin filaments, i.e. the length of the 

sarcomeres. All sarcomeres of a myofibril function in series. The force produced by a muscle 

fiber is limited by the number of actin and myosin filaments and consequently by the number 

of myofibrils working in parallel. 

 The capacity of a muscle increases when subjected to a regime of force contraction. 

This increase is called muscle hypertrophy and is caused by the increased number of motor 
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fibers (fiber hyperplasia) and the enlargement of the transverse area of the individual fibers 

(fiber hypertrophy). 

 Both hyperplasia and hypertrophy contribute to the increase of muscle size, a greater 

contribution being attributed to the hypertrophy of muscle fibers. There are two types of 

muscle hypertrophy: sarcoplasmic and semi-fibrillar. 

 Sarcoplasmic hypertrophy of muscle fibers is characterized by increased sarcoplasm 

(interfibrillary semifluid substance) and non-contractile proteins that do not directly 

contribute to the production of muscle strength. 

 Myofibrillar hypertrophy is an increase in muscle fiber by increasing the number of 

myofibrils, increasing actin and myosin filaments. At the same time, contractile proteins are 

synthesized and filament density increases. This type of fiber hypertrophy leads to a 

significant increase in muscle strength. 

Nutrition and hormonal status 

 Strength training activates the synthesis of contractile muscle proteins and causes 

fiber hypertrophy only when there are sufficient substances for protein recovery and growth. 

The amount of ATP and CP present in the muscles has a very important role in the 

development of strength. 

 Amino acids are the end products of protein digestion (hydrolysis). Some amino 

acids, called essential or indispensable, cannot be produced by the body and must be provided 

through food. The amino acids provided by food pass through the intestinal wall unchanged, 

then pass into the circulatory system. From here they are absorbed by the muscles according 

to the amino acid that the muscle needs to create its own protein. 

 In addition to providing amino acids, hormonal status plays an extremely important 

role. A number of hormones secreted by various glands in the body influence skeletal muscle 

tissue. These effects are classified as catabolic, which leads to the destruction of muscle and 

anabolic proteins that cause the synthesis of muscle proteins from amino acids. Anabolic 

hormones include testosterone, growth hormone (somatotropin) and somatomedin (insulin-

like growth factor).  

Intramuscular innervation 

 This ability to contract a muscle simultaneously and quickly (the number of muscle 

fibers) is closely related to the thickening of the fibers of a muscle. 

 Continuity of the preparation process Strength is a motor skill that can be educated 

quite a lot, knowing that after a month with 3-4 training lessons per week, it almost doubles 
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compared to the initial level, and after a week from the interruption of training the gain is 

almost 80% lost. 

Psychic factors 

 Among the psychic factors that condition strength education, the most important are 

motivation, emotional states, concentration, attention and will. 

Duration and intensity of muscle contraction 

 It has been shown that a longer contraction (25-30 seconds) favors a faster increase in 

strength than a shorter contraction (2-3 seconds). It is known that a higher intensity of muscle 

contraction increases muscle strength. 

Frequency of training sessions that set targets for the development of the force 

 It is known that the more often one works for the development of the force, the more 

it will reach high parameters. 

The type of muscle fibers 

 Oxygen-dependent fibers that use it to produce energy are called aerobic, type I, red, 

or slow-growing fibers. Oxygen-free fibers are called anaerobic, type II, white, or fast-fiber 

fibers. 

 White and red fibers exist in the body in relatively equal proportions and strength 

training is not considered to greatly affect this 50 to 50 ratio.However, strength training 

affects the size of the fibers. 

 Innervation of muscle fibers determines their type depending on how many muscle 

fibers are connected to each motor nerve. 

Training methods 

 The force also increases a lot depending on the type of contraction required, the 

training method or procedure. It is considered that by isometric contractions, a subject 

reaches the limit of its maximum strength in 6-8 weeks; Instead, through dynamic efforts, the 

same limit is reached in 8-12 weeks. This is explained by the fact that during the dynamic 

effort not all muscle fibers contract to the maximum, and in isometric contractions the 

intensity is maximum. It is ideal to combine isometric contractions with the isotonic ones. 

Types, means of development and their succession 

 The physical exercises are chosen according to the type of force to be developed and 

the possibilities (deficiencies) of the performers. 

 The angular value of the working segments and the length of the muscles 
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 It is considered that the optimal working length of a muscle is around 80-90% 

compared to its length at rest and 80-120 ° the value of the angle between the working 

segments. 

 In determining the exercises to be used, it is necessary to know the angles of the 

movements in which the force is lower and to act with amplitudes that lead to its proper 

development. 

Forms of force manifestation  

 Depending on the motor action in which it is involved, the force can manifest itself in 

several forms: the actual force (maximum or absolute force), the explosive force (detonation), 

the force in resistance regime, the general force, the special force, the dynamic force, static 

force, starting force, relative force. 

 Figure 1 shows a systematization of the forms of manifestation of human force in the 

vision of Verkhoshansky Iu., Quoted by R. Mann. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1 Types of force (Verkhoshansky Iu., Quoted by R. Manno, 1996) 
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 The actual force (maximum or absolute force) is found in the form of static maximum 

force or dynamic maximum force. 

 The maximum force depends on the following factors: the thickness of the cross 

section of the muscle, the coordinated activity of the muscles that participate in performing 

the motor act and the coordination of the contraction of the muscle fibers. In the development 

of maximum strength, an important role is played by energy resources inside the muscle: 

ATP and CP, given that it develops a few seconds maximum effort, which will lead to 

depletion of these resources and the accumulation of lactate increasing acidosis. 

 The maximum static force is manifested in situations where external forces are greater 

than the maximum force capacity of the muscles. In this situation the contraction of the 

muscle is isometric (without changing the shape and approaching the ends of the muscle), 

characterized by a very large increase in muscle tension. 

 The maximum dynamic force is manifested by themuscles defeating the external 

resistance (forces), so we are dealing with an isotonic or yielding (eccentric) contraction. 

 In the case of yielding movements (forced elongation of the muscle), the force 

considerably exceeds the maximum isometric force that the subject can develop. 

 In isotonic contractions, the contractile elements of the muscle are shortened, and the 

elastic ones do not change their length (the muscle shortens, however). 

 However, auxotonic contractions are combinations of isometric and isotonic 

contractions, which manifest differently, depending on the demands imposed by the 

respective movements and their specific speed at different times. They are made based on 

changing the length of both contractile and elastic elements. It is the most common form of 

muscle contraction encountered in sports and physical education. 

 Explosive force (expansion) is defined as: "the quality of the neuromuscular system to 

overcome resistance through an increased rate of contraction." 

 This form of manifestation of force plays a very important role in obtaining 

performance in a number of sports and tests based on acyclic movements, such as throwing, 

jumping and sports games, in which the results depend on the explosive force. They can also 

have special influences in tests based on cyclic movements, representing a basic condition for 

the development of speed. 

 Detention depends on the following factors: 

 the number of muscle fibers that contract simultaneously (intramuscular 

coordination); 
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 rapid mobilization of phosphates from both red and white fibers; 

 the thickness of the fibers of the cross section (the capacity of contraction of the 

muscle fibers). 

 Strength in endurance is the ability to exert a force effort for a long time. The 

intensity of this work regime is determined by the weighting in percent of the maximum 

contraction force and the number of repetitions or the time and rhythm of work (volume). 

 A particular form of endurance is resistance endurance, a quality with a very 

important role in many branches of sport, in which body segments must perform explosive 

movements for a long time (boxing, fencing, skating, sports games). 

 Resistance detention is largely determined by the ability of the muscles involved in 

the effort to restore their explosive working properties, the level of general and local 

resistance of the body. 

 General strength - this form of manifestation usually refers to the strength of the 

entire muscular system, without being dictated or imposed by a particular specialization. This 

kind of force is used in solving a wide range of motor actions and is characterized by a 

multilateral development of the muscles. 

 Special strength refers to the strength of certain muscle groups required by the 

peculiarities of an activity or sporting event. This type of force has a very rigorous structural 

character, its development being done accordingly, through movements specific to the event 

or the sports branch. 

 Both the general force and the special force must be developed / educated, especially, 

within the activity of school physical education (learning units), the first, especially in the 

lesson, the second, in the independent activity of the students and in the lessons of sports 

activities, depending on the requirements of each branch of sport. 

 Dynamic / isotonic force is the form of force manifestation, which occurs when the 

dimensions of muscle fibers engaged in effort change; if the muscle fibers shorten, we speak 

of dynamic force of victory (or in myometric regime), and if the muscle fibers elongate, we 

speak of dynamic force of yield type (or in plyometric regime). 

 Static force is a form of manifestation of force that occurs when the size of the muscle 

fibers involved in the effort does not change; a special type of static force is the "isometric" 

one, when the "resistance" to be overcome is greater than the maximum force capacity of the 

performer's muscles. 
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 From the definition of the last two forms of force manifestation (dynamic force and 

static force), a complete definition of plyometrics can be given. This involves stressing a 

muscle first in an eccentric phase (yielding - stretching), followed by an isometric moment 

and a concentric phase (winning - shortening). 

 The starting force is the ability to achieve a maximum force at the beginning of the 

movement (at the beginning of muscle contraction), having the effect of obtaining a high 

initial speed (synonymous with acceleration speed when running). 

 Relative force is the form of manifestation of force, which expresses the ratio between 

absolute / maximum force and body weight, i.e. the value of force per kilogram - body; this 

type of force decreases with increasing body weight. 

Conclusions: 

- most specialists in sports training appreciate that strength training is necessary to 

achieve performance in these tests, that programs must address specific physiological 

needs, however, they are inadequate, they are still used as methods and means of 

training in bodybuilding and weightlifting. 

- from the bibliographic study, we deduced that performance-promoting factors are also 

limiting factors, when their value does not correspond to performance aspirations, and 

among the limiting factors generated by the low level of specific strength of semi-

long distance runners, the literature identifies the following : starting power at start, 

acceleration power and power resistance. 

- the specific development of any biomotor capacity, and therefore of force, must fit 

into a well-defined methodological concept, knowing that the development of a 

capacity affects/influences, directly or indirectly, other capacities, and the extent to 

which it influences them depends on the concordance between the methods, means 

and the specificity of the effort in the respective event, thus, as in the learning process, 

the positive transfer may manifest, in case of methodology, compatibility or the 

negative transfer may occur, which is the interference that determines the appearance 

of negative effects on the other biomotor capacities. 

- a major goal of preparing for short-term muscular endurance tests is to create as much 

tolerance as possible for fatigue. 
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