Body Building Science Journal                                                                      Vol. 2, No. 2, 2010

Dynamic of Measurements at Bodybuilders - a Collaborative Approach

Cristian CIUREA

Economic Informatics Department,

Academy of Economic Studies, Bucharest, Romania

cristian.ciurea@ie.ase.ro
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1. Characteristics for sportsmen performance analysis

For bodybuilders, performance means to:

· increase the muscle mass;

· achieve a high level definition;

· obtain a perfect symmetry of the body;

· build a presentation exercise in front of arbitrators so that all muscle groups will be highlighted;

· enough exercise the mandatory positions so as to highlight the sportsmen qualities.

A sportsman who is presented to the training needs to know the start level defined by:

· the body weight at the beginning of training program;

· the height;

· the circumference of relaxed chest;

· the circumference of strained chest;

· the circumference of relaxed arm;

· the circumference of strained arm;

· the forearm circumference;

· the waist circumference;

· the thigh circumference;

· the calf circumference;

· the neck circumference.

There are determined intervals for which measurements are made in order to see progress and make adjustments in programs of training and in diet.

For a relevant time interval, the table 1 is build to show the dynamic of sportsman.

Table 1. The evolution of a sportsman on an interval of 2 years with measurements every 3 months

	Characteristic
	Interval 1
	Interval 2
	Interval 3
	Interval 4
	Interval 5
	Interval 6
	Interval 7
	Interval 8

	Weight
	100
	95
	92
	88
	84
	82
	80
	77

	Height
	173
	173
	173
	173
	173
	173
	173
	173

	Relaxed chest
	98
	100
	101
	103
	104
	106
	107
	108

	Strained chest
	100
	102
	103
	105
	106
	108
	109
	110

	Relaxed arm
	30
	31
	33
	35
	36
	37
	39
	40

	Strained arm
	31
	33
	35
	37
	38
	39
	41
	43

	Forearm
	24
	25
	26
	27
	28
	29
	30
	32

	Waist
	90
	88
	85
	83
	81
	79
	77
	76

	Thigh
	48
	49
	51
	53
	54
	55
	56
	57

	Calf
	23
	25
	27
	29
	31
	33
	35
	36

	Neck
	50
	48
	47
	45
	44
	43
	42
	41


In figure 1 is shown the graphic of strained arm evolution, compared with the weight decrease:
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Fig. 1. Weight and strained arm evolution

In figure 2 are presented the trends of weight, strained arm and height, each of them having a different evolution. The height is constant, the weight decrease and the strained arm increase.
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Fig. 2. Weight, height and strained arm evolution

In [12] is presented the dynamic of the sportsman Florin Uceanu. 
In table 2 are presented the followings measurements of bodybuilder characteristics:
Table 2. The measurements of bodybuilder characteristics
	Characteristic
	Value

	Weight
	101

	Height
	175

	Strained chest
	102

	Strained arm
	33

	Forearm
	25

	Waist
	91

	Thigh
	48

	Calf
	25

	Neck
	51


In figure 3 a graphic of suggestive shapes is built to mark his evolution.
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Fig. 3. Measurements of bodybuilder characteristics
For bodybuilders characteristics are defined the goals in Table 3:

Table 3. Defining the objectives for bodybuilders characteristics

	Characteristic
	Objective

	Arm circumference
	increase

	Waist
	decrease

	Weight
	decrease

	Thigh
	increase

	Calf
	increase

	Forearm
	increase

	Neck
	decrease

	Height
	stationary

	Muscle definition
	increase

	Symmetry
	increase


The graphs analysis should highlight the measure in which objectives are attained, increases, decreases or stationarity, as required by each characteristic.

These graphs are very useful because creates a clear and suggestive image on the sportsman evolution.
In table 4 are presented the weights of five bodybuilders, before and during the competition.

Table 4. Weight evolution before and during a competition

	Bodybuilders
	Weight before competition
	Weight during competition
	Difference

	Sportsman 1
	85
	77
	8

	Sportsman 2
	80
	75
	5

	Sportsman 3
	82
	76
	6

	Sportsman 4
	79
	74
	5

	Sportsman 5
	81
	78
	3

	Mean
	81,4
	76
	5,4


In figure 4 is shown the evolution of bodybuilders’ weights before and during the competition.
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Fig. 4. Evolution of bodybuilders’ weights


As presented in table 4, the weight of each bodybuilder was high before the competition and decreased during the conquest. The mean of differences between the initial and the final weights is 5,4 kg, which represent 15% of the weight before the competition.
2. Procedures for making measurements

Making measurements should be based on clear built procedures. A procedure is clearly built if and only if:

· measurements are made for a local representative collectivity of sportsmen C, formed by a number that exceeds 100 persons, applying the procedure by a team of people E1;

· measurements for members of the same collectivity C are carried out by teams E2, using the same procedure;

· measurements are compared and if the differences are statistically insignificant, means that the procedure is clear and rigorous enough to ensure reproducibility of the measurements; if, on the contrary, the results of measurements on the same collectivity C differ significantly, means that the procedure must be perfected to eliminate measurement errors.

There are considered the results of measurements in table 5:

Table 5. Measurements of the people height in collectivity C
	Person
	Height measured by the team E1
	Height measured by the team E2

	P01
	178
	178

	P02
	175
	174

	P03
	180
	180

	P04
	182
	181

	P05
	179
	177

	P06
	185
	183

	P07
	181
	182

	P08
	172
	172

	P09
	173
	174

	P10
	174
	175

	P11
	183
	183

	P12
	182
	183

	P13
	181
	181

	P14
	177
	179

	P15
	187
	185

	P16
	176
	176

	P17
	185
	185

	P18
	183
	185

	P19
	182
	181

	P20
	177
	178


There are calculated:

· differences between the heights;

· the average height;

· dispersions;

· is applied the test of equal mean;

· is applied the zero dispersion test.

There is analyzed whether the measurements are based on a valid procedure.

There are described structures of procedures that include:

· prepare the sportsman to perform measurements;

· sportsman position during the measurement;
· instruments used, calibration;
· establishing the place where the measurement is made;

· perform measurements;
· recording the result;

· checking fairness;
· describing error risks;

· showing what must not to do in order to avoid the risks.

Each characteristic is measured after a particular procedure. The compliance with these procedures is very important in order to obtain correct values of the measured characteristic. 
The procedure for measuring the weight of a bodybuilder is the following:

· the characteristic is measured at the same hour every day;

· the device must be calibrated;

· the body on the device must be in the same position;

· the equipment must be the same, preferably naked.

· the bodybuilder must not eat before.

In order to measure the arm circumference, the followings steps must be taken into consideration:

· must be used the same centimeter tool;

· the measurement must be made without clothes;

· the arm area where measurements are made must be the same.

The procedure for measuring the height is the following:

· the sportsman should not wear shoes;

· is used the same measurement tool;

· the body posture must be right.

The procedure for measuring the waist circumference [6]:

· the equipment must be anthropometric type or equivalent;
· the abdomen must be cleared by all clothing and accessories;
· the body position must be with feet shoulder width apart and arms crossed over the chest in a relaxed manner;
· draw a horizontal line at the midline of the body;
· ensure that the measuring tape is positioned in a horizontal plane around the abdomen.
Procedure for measuring the thigh circumference [7]:

· first mark the site to be measured;

· the sportsman stands erect, with their weight evenly distributed on both feet and legs slightly parted;

· the circumference measure is taken at the level of the mid-point on the lateral surface of the thigh;

· must ensure that the tape is not too tight or too loose.
The objective of this procedure is to measure the circumference of the thigh, as a measure of the underlying musculature and adipose tissue.
The procedure for measuring calf circumference is as follows [9]:

· measure the calf circumference at the fullest part of the calf;
· determine the calf length by measuring from the floor to the bend of the knee;

· determine the foot length by measuring from the longest toe to the heel.
The procedure for measuring the forearm circumference supposes [10]:
· the measurement is usually taken on the right side of the body;
· the sportsman holds the arm out with the palm facing upwards;
· the measurement is taken along the forearm at the point of the largest circumference;

· the maximal girth is not always obvious, and the tape may need to be moved up and down along the forearm to find the point of maximum circumference, which will usually be found closer to the elbow.
For the bodybuilder Josh Englehart the measurements are as follows [11]:
Table 6. Measurements for Josh Englehart

	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 5 is shown the evolution of Josh Englehart characteristics, compared with the model characteristics:
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Fig. 5. Measured values versus model values
As presented in table 5, each characteristic has an important role in the analysis of bodybuilder evolution. Starting from the model values, the bodybuilder try 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.  

3. Ideal dimensions

Nature has always been admired for its patterns and symmetry. The human body is an example of nature's proportion [14]. 
Numerical proportion is considered to be an aesthetic ideal in classical design. It refers to the ratio of the base to the height of a rectangle or to the division of a line segment into two in such a way that the ratio of the shorter part to the longer is equal to that of the longer to the whole.
In the art were considered problems of ideal forms. In the architecture there is the Golden Number, which is a unique number with interesting properties, being a proportion found in many areas of the natural world as well as in the structure of the human body. In the sculpture reports are taken into account. 
In Bodybuilding there are models. Dimensions are given for various body parts. Weights are calculated as how much represents every part of an element considered base. 
In [15] are shown the sizes of Larry Scott and percentages in relation to his measured body parts.


Table 7 present the measured values for the main characteristics of a bodybuilder for a period of 18 months:
Table 7. Measurements of the main characteristics of a bodybuilder

	Weight /
Height
	Neck
	Biceps
	Forearm
	Chest
	Waist
	Hips
	Thigh
	Calf

	1.90
	14.00
	13.10
	10.90
	36.40
	27.30
	32.80
	19.70
	13.10

	1.97
	14.25
	13.35
	11.10
	37.15
	27.85
	33.45
	20.05
	13.35

	2.04
	14.50
	13.60
	11.30
	37.90
	28.40
	34.10
	20.40
	13.60

	2.11
	14.75
	13.85
	11.55
	38.60
	28.90
	34.70
	20.80
	13.85

	2.18
	15.00
	14.10
	11.80
	39.30
	29.40
	35.30
	21.20
	14.10

	2.26
	15.30
	14.35
	12.00
	40.00
	29.70
	35.95
	21.60
	14.35

	2.33
	15.60
	14.60
	12.20
	40.70
	30.00
	36.60
	22.00
	14.60

	2.41
	15.85
	14.85
	12.40
	41.40
	30.80
	37.25
	22.35
	14.85

	2.49
	16.10
	15.10
	12.60
	42.10
	31.60
	37.90
	22.70
	15.10

	2.57
	16.40
	15.40
	12.85
	42.80
	32.10
	38.55
	23.10
	15.40

	2.65
	16.70
	15.70
	13.10
	43.50
	32.60
	39.20
	23.50
	15.70

	2.73
	16.95
	15.95
	13.30
	44.25
	33.15
	39.85
	23.90
	15.95

	2.82
	17.20
	16.20
	13.50
	45.00
	33.70
	40.50
	24.30
	16.20

	2.90
	17.50
	16.45
	13.70
	45.70
	34.25
	41.10
	24.65
	16.45

	2.99
	17.80
	16.70
	13.90
	46.40
	34.80
	41.70
	25.00
	16.70

	3.09
	18.05
	17.00
	14.15
	47.20
	35.40
	42.45
	25.45
	17.00

	3.20
	18.30
	17.30
	14.40
	48.00
	36.00
	43.20
	25.90
	17.30

	3.29
	18.55
	17.55
	14.60
	48.70
	36.55
	43.85
	26.30
	17.55

	3.38
	18.80
	17.80
	14.80
	49.40
	37.10
	44.50
	26.70
	17.80


The Waist-to-Hip Ratio (WHR) is the ratio of the circumference of the waist to that of the hips. It is calculated by measuring the smaller circumference of the natural waist, usually just above the belly button, and dividing by the hip circumference at its widest part of the buttocks or hip.
The variance of the actual ratio to the ideal ratio as a percent is calculated with the formula: 
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, where:

AR – variance of the actual ratio;

IV – ideal value;

AV – actual value.

In table 8 are presented the ideal ratio and the variance from these values for a bodybuilder:

Table 8. Ideal reports for bodybuilder characteristics
	Ideal reports
	Ideal ratio
	Variance

	Bicep/ Forearm
	1.20
	13%

	Chest/ Waist
	1.33
	9%

	Chest/ Hips
	1.11
	5%

	Hips/ Thighs
	1.66
	0%

	Thighs/ Calf
	1.50
	-6%


In order to check the variance from the ideal ratio, the bodybuilder should measure himself every three months. He must check in the mirror to make sure that the muscles are defined. Also, he will check to make sure that the muscles have fullness, depth and pleasing contour. He must train regularly and follow a sensible diet.
There are many sites that have calculators for ideal sizes. The ideal dimensions are used as:

· a guide for bodybuilders to track the evolution in time of their sizes;

· guidance in determining what performance means in a given context;

· support in developing technologies for designing and realizing training equipment;

· the basis for structuring exercise and training programs;

· the approach from objective to the starting point, so as can be identified the most appropriate means by which a sportsman, characterized by start measurements to achieve the objective set, also trough concrete elements, such as measurements.

Ideal dimensions are based on work assumptions, for which there are several approaches to the same topic. Mean there are more reports associated with ideal dimensions.

These reports are given in table 9 for the basic elements of descriptions:

Table 9. Ideal reports for measured characteristics

	Measured characteristics
	Ideal reports 1
	Ideal reports 2

	Chest/ Waist
	1,33
	1,35

	Thighs/ Calf
	1,50
	1,48


The calculation models take into account:

· the height of person H;

· the wrist circumference IM;

· the age VI;

· coefficients of proportionality.

Result the followings calculation formulas, if the ideal dimensions depend only on the height of the person:

For the calculation of ideal waist circumference Ti is given the formula:

Ti = a * H

For the calculation of ideal thigh circumference Ci is given the formula:

Ci = b * H
For the calculation of ideal calf circumference Gi is given the formula:

Gi = c * H

For the calculation of ideal chest circumference Pi is given the formula:

Pi = d * H

For the calculation of ideal arm circumference Bi is given the formula:
Bi = e * H

For the calculation of ideal weight GRi is given the formula:
GRi = x * H or

GRi = H –100 for men ideal weight, where H is the height measured in centimeters.

For a height of 180 cm, the ideal weight for a man is 180-100 = 80kg.

Linear models in which occurs and wrist are:

Circumfi = f(H, IM) = a*H+b*IM

This article aims only models for men bodybuilders, as for women there are other coefficients that make the subject of another article.

Linear models in which occurs the age and wrist are:

Circumfi = f(H, IM, VI)  = a*H+b*IM *c*VI

An important indicator used for determine the report between the shoulder and the waist is the Adonis index, AI, which has the formula:
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, where:

AI – Adonis index;

S – shoulder measurement;

W – waist measurement.

The perfect Adonis Index score is 1,61. On the internet, there are sites like [16] for the automatic calculation of the Adonis index. The sportsmen can access these sites and determine their ideal dimensions.
Every sportsman should have calculated the ideal proportions in order to guide the whole activity to increase the level of performance, making an image of its ideal form, adjusted in relation to bodybuilding requirements.

4. Reference systems

Each sportsman defines its clear objective: to reach the performance level that allow him to participate in some competition.
The objective changes the core when there is more rapid progress and the quality of performance achieved exceeds forecasts.
Each sportsman has a model. His model is:

· a training colleague who has already reached a particularly performance level;

· a great sportsman who has distinguished himself through outstanding performances, recognized, and a training system that meets the exigencies of the person that consider him a model;

· a combination of characteristics of several sportsmen, leading to a virtual construction, that is clear, and which the sportsman seeks to translate into reality by all he make as activity, diet, behavior and perseverance.
The reference system must have a realistic character, because the implementation in practice is based on the existence of limited resources and on objective conditions.
If the sportsman is 27 years old and 178 cm high and his model is a great champion with 190 cm height, if he do not proceed to update the dimensions at which he aims to reach, dimensions based on measurements of the model or, obviously, his training program has a false basis, the difference of 12 cm of height for a sportsman whose height already stopped growing at 25 years old.
The reference system involves:

· setting up a collectivity of representative sportsmen by their high performances; 
· making measurements;
· building models to estimate the dimensions of the main circumferences, starting from the characteristics of great sportsmen that build the collectivity;

· presentation of options for dimensions solutions obtained on the model basis;

· the analysis of dimensions obtained by building virtual representations of performance using sportsmen data that enter in training programs;

· selecting the solution that lead to the chance of obtaining a maximum performance level, based on realistic assumptions, for each sportsman.;

For this purpose, must be designed an informatics application that includes: 
· a database of high performance sportsmen, in which are given all the details of their performances and all measurements performed in time by unique procedures;
· calculation formulas of dimensions, corrected depending on the specific elements of each sportsman (age, height, weight, circumferences at the start moment);

· modules for generating 3D graphics of sportsman into its original shape;

· module for the generation of 3D graphical representations, corresponding to corrected dimensions for each sportsman;

· module for marking the differences between what exists at sportsmen and what must be improved through training;

· module for differences calculation;

· models for optimal combination of training programs in order to mitigate differences;
· modules for generation of training programs.
This informatics application is very complex and is based on numerous sets of systematic measurements, obtained in time. Who wants to design such an application must understand that the creation of digital content data is an immense work, which takes place on a very detailed program, with assiduity, without interruption, conscientiously and with great passion.
The reference model is only indicative. The development in bodybuilding requires something new, new performances and the reference model shows that must start from a certain level and not strictly from the level at which the sportsman is defined and he will move to an unknown direction. The direction is given by the reference model. The final belongs to the sportsman, which is the only that comes with his own innovations elements.
5. Dynamic of sportsmen performance
Beginner sportsmen are eager to see faster performance. Often, those who are at the first workouts were tempted to look in the mirror and from an execution to another to see significant progress in muscle growth, especially in the definition of some muscle groups.
Developments occur, but over time, with much effort, with great perseverance.

It is necessary for sportsman to be trained by the coach about:

· the difficulties in obtaining the results;

· the duration of achieving the followed objective;
· growth rate of muscle mass;

· the increasing rate of definition level;

· periods between two performance evaluations through measurements;

· the correlation between performance and training program;

· the risk that the sportsman meets and which affect the performance;

· the objective limitations in overcoming the performance increasing rhythms;

· the elements which must be tracked to consider that the progress can be obtained;
· the quantitative and qualitative aspects of performance;

· the stability of results so that to exactly know what are the risks of uncontrolled exercises.
It is normal for a sportsman who strictly meets the training program and the diet to see the progress, but to quantify them to know what to do in the followings periods.

It is build the table 10 for the dynamic of sportsman performance.
Table 10. Dynamic of sportsman Josh Englehart
	Moment
	Height
	Weight
	Arm circum-ference
	Chest circum-ference
	Waist circum-ference
	Calf circum-ference
	Forearm circum-ference
	Neck circum-ference

	T0
	180
	85
	43
	115
	79
	41
	38
	43

	T1
	180
	82
	45
	120
	77
	43
	40
	41


In many works are presented the moments on columns and the measured characteristics on rows. Such a table is convenient when the number of moments when making measurements is small. If the sportsman follows on 5 - 10 years, a table with 20 - 40 columns is hard to build and harder to interpret.
The sportsman dynamic is the result of the records on a sufficient period of time, the time series should being representative. If entries are made monthly, performance increases are slow, but already are watching details and the 12 terms of time series provides a good opportunity for analysis.
If recordings are made at regular intervals every three months between measurements, in order to obtain a suggestive image, is necessary that time series to have evidence obtained during at least for two years to allow an accurate and complete analysis on:

· efficiency of the training program;
· sportsman behavior;

· the correlation between the sportsman and the environmental resources in which interact.

In order to have a suggestive image of its evolution, the sportsman uses data collected and traced graphics.
There is an informatics application that requires introducing data on columns in a worksheet. In this application, the function for plotting graphics is called in order to display the chart. If for the circumference X it is followed the growth, the chart should have the tendency to climb. If the graph is for a circumference which should decrease, the function must have a tendency to descend.
If the coach makes forecasts, meaning that at the program launch makes a table for weight and set the table for how will evolve the weight, in the table with data about sportsmen will appear three columns: time moments, predicted weight and real weight. He will build graphs for the two weights simultaneously. If graphics are perfectly overlap that means the sportsman has evolved as forecasted. If graphics are different, meaning that the actual level is under the forecasted level, means that the sportsman does not evolved in the asked rhythm, so he has to work again.
If the forecast is descending and the real evolution is ascending, of course, the sportsman works other than is required and his chances to reach the stability performance decrease dramatically.
If the two graphs intersect at several points, the sportsman works fluctuating and is required the correction of his work manner.
The collaborative approach refers to the existence of a collaborative system in which different agents, like sportsmen and coaches, interact in order to achieve a common goal. Such a collaborative system is defined in the figure 6:
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Fig. 6. A collaborative system in bodybuilding


In the collaborative system from figure 6, the sportsman collaborates with the coach, directly or through a computer program. This program is connected with a database that contains data regarding the sportsman evolution in a period of time. These data refers to the values of sportsman characteristics.

Sportsmen and coaches must currently operate with these graphical tools. Only using the measurement results they have available the information necessary to perform corrections to the training program.
6. Training structure

The literature shows numerous training structures. The great sportsmen present a personal experience, bringing before the reader very valuable information.
There are trainings for beginners, but there are trainings for the advanced 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 sportsman.
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 are exercises to be performed.
In [12] is presented a training program for three days form a week. The program, presented in table 11, is as follows:
Table 11. Training program

	Monday
	Wednesday
	Friday

	Back
	Pectorals
	Back

	Biceps
	Shoulders
	Pectorals

	Shoulders
	Triceps
	Triceps

	Quadriceps
	Biceps
	Quadriceps

	Femoral
	Gamble
	Femoral


Are seen the differences given by:
· the number of days;

· the workload;

· the number of sets

· 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;

· sets;

· 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.

There are analyzed the differences between what is planned and what effective makes the sportsman.

It is known that any exercise that is repeated a sufficient number of times, after getting progress leads to stagnation.
By measurements, the coach has the information that allows him to find the moment when the stationary character appears and will pass immediately to change the structure of training.
If in that area the coach change the training, then will obtain again an increase, after that the new training leads to stationary trend or even to performance decrease.
The coach must change the training so that the general tendency to be the performance increase, also after a parable, with more jumps but the envelope will be for progress.

If a single method is used in the training program, then the trend will be ascending, but at some point, the evolution will be stationary. In figure 7 the single method training is presented: 
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Fig. 7. Using a single method in the training program
If the bodybuilder will use different methods in the training program, then the general evolution will be ascending. The sportsman must know the time moment when he must change a method with another. In figure 8, it is presented the situation in which different methods are used in the training program of a bodybuilder:
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Fig. 8. Using many methods in the training program
The optimization problem here is to find all the time the exchange moment of program structure, so that the duration of his stationarity to be brief and do not appear performance declines.
The assessment of body mass index reveals a high rate of underweight sportsmen and arm circumference. Males had more lean mass according to the mid-arm muscle circumference and mid-arm muscle area, and females presented higher triceps skin fold values. There is a positive correlation between calf circumference and Body Mass Index, arm circumference, mid-arm muscle circumference, and mid-arm muscle area. [8]
7. Conclusions

The sportsman dynamic is particularly important if are taken into account:

· the objective defined;

· the time allocated for objective achievement;

· available resources;

· the efficiency with which the training program is developed.
Measurements should be performed at equals intervals of time and must be properly analyzed the results given by measurements. They show that:

· the program is good and should be continued if what is planned is exactly obtained in reality, at the sportsman performance level;
· the program must be modified for increasing the volume and diversity, if the recorded results are lower than the planned results, when the sportsman conscientiously perform what is planned;

· 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.
The change of attitude implies:

· development of written programs;

· preparation of forecasts;

· data recording with effective evolution;

· obtaining suggestive graphic representations;

· interpreting results;

· correction of training programs to make an agreement between the evolution and the objectives established.
Dynamics is the element that motivates the sportsman and providing concrete elements is meant to create a favorable context to the improvement of training to get that performances which the sportsman associate to the maximum levels.
References

[1] I. Janssen, P. Katzmarzyk and R. Ross, “Waist circumference and not body mass index explains obesity-related health risk,” Am J Clin Nutr., Vol. 79, 2004, pp. 379-384.
[2] I. Ivan and S. Pavel, “Holonic Bodybuilding Workout,” Body Building Science Journal, Vol. 2, No. 1, 2010, ISSN 2066-8007.
[3] P. M. Janiszewski, I. Janssen and R. Ross, “Does waist circumference predict diabetes and cardiovascular disease beyond commonly evaluated cardiometabolic risk factors?,” Diabetes Care, Vol. 30, No. 12, 2007, pp. 3105-3109.
[4] R. Ross, T. Berentzen, A. Bradshaw, I. Janssen, S. Kahn, P. Katzmarzyk et al, “Does the relationship between waist circumference, morbidity and mortality depend on measurement protocol for waist circumference?”, Obes Res., 2007, pp. 1-41.
[5] C. Ciurea, “The Management of Body Building Competitions,” Body Building Science Journal, Vol. 1, No. 2, 2009, ISSN 2066-8007.

[6] http://csep.ca/english/view.asp?x=724&id=84
[7] http://www.topendsports.com/testing/tests/girth-thigh-mid.htm
[8] K. C. Portero-Mclellan, C. Staudt, F. R. F. Silva, J. L. Delbue Bernardi, P. Baston Frenhani and V. A. Leandro Mehri, “The use of calf circumference measurement as an anthropometric tool to monitor nutritional status in elderly inpatients,” The Journal of Nutrition, Health and Aging, October 2009, ISSN 1279-7707.
[9] http://media.totalvein.com/images/hose-size-chart.pdf
[10] http://www.topendsports.com/testing/tests/girth-forearm.htm
[11] http://bodyspace.bodybuilding.com/JoshBme/
[12] http://www.florinuceanu.ro/programe.html
[13] F. Uceanu, “Rotiti Exercitiile,” Culturism Fitness & Fight, No. 2 (178), 2007, pg. 12
[14] http://hypertextbook.com/facts/2006/bodyproportions.shtml
[15] http://www.legendaryfitness.com/larry_scott.htm
[16] http://www.adoniseffect.com/
Author
[image: image11.jpg]


Cristian CIUREA has a background in computer science and is interested in collaborative systems related issues. He has graduated the Faculty of Economic Cybernetics, Statistics and Informatics from the Bucharest Academy of Economic Studies in 2007. He is currently conducting doctoral research in Economic Informatics at the Academy of Economic Studies. Other fields of interest include software metrics, data structures, object oriented programming in C++ and windows applications programming in C#.
PAGE  
41

_1334833229.unknown

_1334832739.unknown

