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Abstract: In this paper the risks that occur in body building workouts are analyzed and measured. The types of body building exercices are described and a risk indicator is calculated for every category of exercices. The must encountered risks in body building exercices are presented in order to prevent the body builders from body stretching. A training structure configuration is described in order to avoid the risks encountered in body building exercices.

Keywords: risk, exercice, body building, stretch, measurement.

1. Types of body building exercices

As described in [2] and [3], there are many types of exercices in body building field, in order to grow the muscle mass and define an ideal body:

· exercices to blast the biceps;

· exercices to chisel the chest;

· exercices to sharpen the shoulders;

· exercices for neuromuscular stimulation;

· muscle definition exercices;

· exercices for the legs;

· exercices for the back;

· exercices for the arms.

In order to have big legs, body builders are doing a lot of barbell squats and dead lifts. The resistance they are putting on their legs when they perform these types of exercices will push the muscles to increase them. The leg press is another popular exercice performed in order to develop big legs.


The chest is exercised using either bar bells, dumbbells or both using a weight bench. Weight lifters perform bench presses at a decline, incline or simply a flat bench. They will also make the most of dumbbells. These can be used to target the pectoral muscles using a fly exercice as well as replacement for the bar bells.

Shoulders are exercised with overhead presses using weight bars or dumbbell. Body building exercices, such as lateral raises and rows are used to build up the shoulder area [3].

Each category of body building exercices involves some risks, which must be prevented to avoid any health damage. For every type of exercices, the risks were measured and a risk indicator has been empirically established. This indicator takes values between [0; 1].

The measured values of the risk indicator for the most known exercices are shown in Table 1:

Table 1. The values of risk indicator

	Type of exercice
	Risk indicator

	blast the biceps
	0.23

	chisel the chest
	0.59

	sharpen the shoulders
	0.37

	exercices for the legs
	0.14

	exercices for the back
	0.29

	exercices for the arms
	0.17


The Figure 1 below presents the values of risk indicator for the most practiced exercices:
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Fig. 1. Graphical representation of risk indicator values


Each kind of risk depends on the programs and equipments used. Body building exercices are used to grow the muscle mass and reduce the fat in a body building program. The exercices which are performed make the difference in how effective the body building program is. There are many body building exercices that are incorporated into a workout, which will help grow muscles and keep the body builder fit and trim [3].

A lot of people miss that body building exercices and weight lifting have any real impact besides building big muscles. They become victim to problems later in life, such as poor bone density, poor metabolic rate, and higher stress levels than needed, due to the fact that they have not paid adequate attention to how crucial weight training actually is for overall health and well being [1].

2. Risks and body stretching


When exercices are not correctly performed, many types of risks can occur and situations in which the body is exposed to heavy experiments. The must encountered risks in body building exercices are the followings:

· pectoralis stretch, which occur when the body builder feels an experience in a tingle down his arm or in his hand, which is an obvious sign he are stretching too much;

· wrist stretch, that suppose tightening and overloading the forearms muscles;

· upper trapezius stretch, that will help reduce head and neck tension;

· standing hamstring stretch, the hamstrings are the most commonly tight muscles and this can contribute towards lower back pain;

· quadriceps stretch, while stretching can promote flexibility, stretching too far actually can damage the muscles, especially when recovering form an injury;

· standing calf stretch, which must be performed several times a day to keep the calf muscles from getting tight;

· hip flexor stretch, refers the iliacus and psoas major muscles;

· piriformis stretch, an easiest ways to keep hips open and stretch the piriformis muscle is by sitting cross-legged on the floor;

· hip adductor stretch, the adductor muscles tighten with long term chair sitting, and are not immune to stress related muscle tension build up [10];

· trunk rotation, designed to strengthen the muscles that rotate the trunk and spine;

· double knee to chest, this exercise stretches the muscles of the lower back.

These situations are graphically presented in Figure 2:
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Fig. 2. Representations of body stretching [7]

All the risk situations presented in Figure 2 can be prevented if the body builder performs with high attention the exercices from its training program.


Figure 3 describe the risks that can occur when executing dumb-bell exercices. The body builder must know which the maximum weight that he can rise up is, so that does not produce a herniated disease.
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Fig. 3. Dumb-bell risks representation [8]


The manner in which the dumb-bell is rise up from the ground is very important for avoiding the unpleasant situations. The weight of the dumb-bell must be approximated by the body builder before to perform the exercice, so that to be prepared physically and emotionally. 

3. Training structure configuration to avoid the risks

There are numerous training structures, available on the internet and in specialized books. There are training programs for beginners, but there are trainings for the advanced body builders and more details are presented in the case of training for professionals. A training program is strictly linked to the objective proposed and accepted by the body builder.

The training program for the current maintenance of people is on Z days, with average duration of X hours / minutes per training. The coach determines which muscle groups are working every day and which exercises to be performed are.

In [4] is presented a training program for three days from a week. The program, presented in Table 2, is as follows:

Table 2. Training program

	Monday
	Wednesday
	Friday

	Back
	Pectorals
	Back

	Biceps
	Shoulders
	Pectorals

	Shoulders
	Triceps
	Triceps

	Quadriceps
	Biceps
	Quadriceps

	Femoral
	Gamble
	Femoral


The differences between the training programs are given by:

· the number of days;

· the workload;

· the number of sets to be performed;

· the number and diversity of exercises;

· the number of daily trainings;

· the diet;

· the weights with which works;

· the level of assistance during the execution.

The structure of training programs is individual and contains details on:

· the duration in months, weeks of the program;

· the training variability from one period to another;

· exercises to be executed;

· sets to be performed;

· repetitions;

· weights;

· breaks;

· sub-objectives followed.

All of these are in the personal training program that is provided to the sportsman, but which is completed by the coach [5].


The every training structure must be carefully respected to avoid any risk that will affect the health of the body builder. The equipment is mandatory when performing the exercices, because it will protect the body if a wrong movement is made.

The measurements of risks and performances should be done at equals intervals of time and the results given by measurements must be properly analyzed. They show that:

· the training program is good and should be continued if what is planned is exactly obtained in reality and there are no risks for the body builder;

· the training program must be modified for increasing the volume and diversity of exercices, if the performance results are lower than the planned results, and the risks are small;

· the results obtained are higher than the planned results, which means either to change the objective or the training program to get a match between what sportsman is doing and how to use its results.

Every characteristic of the body builder should be measured, in order to see the differences from the ideal situation and to know where is necessary to insist with the exercices. The measurements realized for a body builder are as follows:

Table 3. Characteristics measurements [6]
	Characteristic
	Measured values
	Model values
	Differences

	Weight
	85
	77
	8

	Height
	180
	173
	7

	Relaxed chest
	112
	108
	4

	Strained chest
	115
	110
	5

	Relaxed arm
	41
	40
	1

	Strained arm
	43
	43
	0

	Forearm
	38
	32
	6

	Waist
	79
	76
	3

	Thigh
	66
	57
	9

	Calf
	41
	36
	5

	Neck
	43
	41
	2


In Figure 4 is shown the evolution of the body builder characteristics, compared with the model characteristics:
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Fig. 4. Measured values versus model values

As presented in Table 3, each characteristic has an important role in the analysis of body builder evolution. Starting from the model values, the body builder tries to obtain the nearest results to the values that the model has for each characteristic. The differences should be minimized in order to attain the high performance and reduce the risks that occur when performing exercices.


Figure 5 displays the evolution in time of followings characteristics of the body builder Florin Uceanu [11]:

· height;

· weight;

· neck perimeter;

· shoulder perimeter;

· chest perimeter;

· arms perimeter;

· forearm perimeter;

· wrist perimeter;

· waist perimeter;

· thigh perimeter;

· calf perimeter;

· ankle perimeter.
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Fig. 5. The evolution in time of Florin Uceanu characteristics

For a competition, in order to establish a ranking of body builders’ characteristics, there are many arbiters that give scores to every characteristic of each sportsman. In order to evaluate a characteristic, each arbiter verifies the symmetry and definition of the body builder.
Table 4 presents the situation in which m arbiters give points to t characteristics of k sportsmen: 

Table 4. Characteristics evaluation by different arbiters
	
	Characteristic 1
	Characteristic 2
	…
	Characteristic t

	Sportsman
	A1 A2 … Am
	A1 A2 … Am
	A1 A2 … Am
	A1 A2 … Am

	S1
S2
S3
…

Sk
	1     5 …   2

3     1 …   4

2     3 …   1

…………..

4     2 …   3
	…………..
	…………..
	…………..



The scores done by the arbiters must be distinct for each sportsman. An arbiter can not give same scores for two different body builders. These scores represent the ranks positions for each body builder, from the point of view of an arbiter. The quality of each characteristic must be correlated with a quantitative variable, represented by the number of points given by an arbiter. There is a rankings theory which supposes that the winner of a competition is the sportsman that has the lowest ranks.

Let be alij the number of points given by the arbiter j to the characteristic i of the sportsman l. For each characteristic of a sportsman can be calculated the average of points given by the m arbiters, ali, as follows:
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where:

ali – average of points for the characteristic i of the sportsman l;

alij – number of points given by the arbiter j to the characteristic i of the sportsman l;
m – number of arbiters.
If the sportsmen hierarchization is realized by a single characteristic, then ali is the variable by which the sportsmen are ranked.


If the classification is done by all the characteristics, then it is calculated an average of averages, al, as follows:
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where:

al – average of points for the sportsman l;
ali – average of points for the characteristic i of the sportsman l;

t – number of characteristics measured.


Another important indicator by which the body builders are ranked is the sum of points received by all the arbiters, for all the characteristics. This indicator, sl, is determined as follows:
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where:

alij – number of points given by the arbiter j to the characteristic i of the sportsman l;

m – number of arbiters.

t – number of characteristics measured.


The arbiters can consider that each characteristic has a specified share in the classification process. These shares have values between [0; 1] and their sum is 1.

The sl indicator will be modified as follows:
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where:

alij – number of points given by the arbiter j to the characteristic i of the sportsman l;

m – number of arbiters.

t – number of characteristics measured.

pi – the share associated to the characteristic i with 
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The risk that appears in the body builders’ hierarchization is given by the situation in which the points given by the arbiters are totally different by the points given by the public. In this situation, it is possible that the best sportsman, from the public point of view, to be classified on the 3rd position in the hierarchy realized by the arbiters.
Table 5 displays the situation in which three sportsmen are ranked by arbiters and public:
Table 5. Sportsmen hierarchization realized by arbiters and public
	Sportsman
	Average of points given by arbiters
	Average of points given by public
	Rank given by arbiters
	Rank given by arbiters

	S1
S2
S3
	70

30

5
	600

1000

40
	1

2

3
	2

1

3


As it can be seen from Table 5, the arbiters consider that the best sportsman is S1, but the public consider that the best is S2. If the sl indicator is used for sportsmen classification, then the best sportsman is S2, because he obtained the largest number of points.
4. Conclusions


The body building activity, like any other human activity, supposes the existence of certain risks. These risks must be evaluated and mitigated in order to increase the quality and safety of training programs and body building exercices. 


The body building exercices have a very important role in the muscle mass definition of every human. The first and major benefit is that the people gain strength through body building. Strength is important because it protects the joints and bones from damage due to trauma or repetitive type injuries. Lifting weights has also been shown to increase and maintain bone density, an especially important thing for older women who have to pay a lot of attention to preventing osteoporosis and all of the pain and risk involved with that disease. Increased strength also means increased muscle mass, which is good for several reasons [9].  
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