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ABSTRACT 

 
In competitive sports is important optimizing and improving the recovery-stress state. We aimed to investigate 
the overtraining syndrome in the football, modulating the agonistic training and evaluating the nutritional 
status of the young amateur soccer players, thought monitoring of the capacity of endurance and strength in 
a sample of twenty athletes between the ages of 18 and 33 (mean 22 +/- 4.43 SD). Overtraining syndrome 
is a condition of physical, behavioural and emotional stress in sports and occurs when the physical activity is 
so intense as to prevent the athlete from performing a correct recovery totally eliminating the sense of fatigue. 
The athletes, from September 2016 to April 2017 were monitored with anthropometric tests (BMI calculation), 
nutritional tests (Recall test) and sportive (Cooper and Sargent test) to prevention of the overtraining 
syndrome with initial, intermediate and final measurements. Each player, during the observational period, 
performed normal athletic training sessions and participating two additional monthly sessions, for a total of 
sixteen sessions, with free overloads and, after intermediate verification, the exercises has been modified to 
reduce overtraining phenomenon. Tests initial results have been positive for defenders and midfielders while 
at the end of the search goalkeepers and forwards have significantly improved the performances. The total 
percentage increase of sample is around +/- 4% and the study confirmed that by modulating the intensity of 
training and controlling the athletes' diet, it is possible to reduce or eliminate overtraining effects. Keywords: 
Overtraining; Nutrition; Endurance; Strength; Football; Health. 
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INTRODUCTION 
 
The athletic physical form, regardless of the discipline practiced, is the result of constancy in training, in free 
form and with and without tools, which determine the improvement of performance in relation to skill strength, 
endurance and speed (Kellmann, 2010; Montesano& Mazzeo, 2018;). The metabolic and bioenergetic 
mechanisms are present in all training processes (Altavilla et al, 2018; Perrotta et al., 2017) but the 
differences are evident in individual and team sports. Individual sports subject the athlete to constant stresses 
while those of the team allow an alternation between work and recovery (Kellmann, 2010). 
 
Football, team discipline, requires athletes to engage in bioenergetic alternating, anaerobic-aerobic (Cipryan, 
Gajda, 2011) and multiple factors can affect the player's sporting performance. Exogenous factors such as 
climate and condition of the field, and endogenous, psychophysical factors such as workload, overtraining, 
stress condition (Nédélec et al.), lifestyle. All this factors are important for health of the athlete and is 
indispensable the attention to a correct and balanced diet, including all classes of nutrients (Sirico et al., 
2018), in particular fruits and vegetables (American College of Sports Medicine, 2000; ), to prevent 
inflammatory processes (Suzuki K. et al, 2002), risks of accidents and have a correct postural setting 
(Montesano, Mazzeo, 2018). The nutritional status (Mazzeo et al. 2016) plays a fundamental role in 
optimizing the performance of athletes; this not only (American College of Sports Medicine, 2000), balancing 
appropriately all the micro and macro-nutrients that the human body needs and selecting the food and 
beverages but monitoring the times when they must be taken before, during and after training and the official 
races. 
 
The nutrition of the sportsman must ensure the contribution of energy, in the form of calories and promote- 
and maintain a high level of psychophysical wellbeing (Mazzeo, 2016; Chulvi-Medrano et al., 2019). There 
are variations in energy expenditure depending on the type of sports activity considered and practiced 
(Hawley et al, 1995) but also in relation to the registry and morphological variables (Illiano et al 2017; 
Montesano et al., 2013); it is important to draw up a training protocol with a proper nutritional structure 
associated, where necessary, with a correct integration of vitamins and / or essential fatty acids (Ashbaugh., 
McGrew., 2016; Mazzeo et al., 2016). 
 
In football, sport with a high level of dexterity and cognitive application in which explosiveness, speed and 
ability (Montesano, 2014) to reiterate intense efforts with no decrease in power are important (Bangsbo, 
2015), it has been demonstrated that players, particularly those of elite, end the race - with a depletion of 
glycogen reserves (Nielsen et al, 2010). Some experiments have shown that the prepared glucose load can 
guarantee an improvement in sports performance (Nielsen et al, 2010; Mazzeo, 2016b). 
 
The situation is different for amateur athletes whose monitoring has been oriented towards the phenomenon 
of dehydration, which can also result in a loss of more than 1.5% of the initial body weight. Body composition 
and physical condition of the athlete may vary depending on workload and psychophysical stress (Burke, 
Hawley, 1997; Mazzeo, 2016) that may come into play, not only on the basis of the food component 
(Bangsbo, 2015; Nedelec et al., 2015). An excess of training load or reduced hydration or unbalanced diet 
can negatively affect body composition, thus initiating inflammatory processes and, consequently, increasing 
the risk of injury (Li et al, 2015; Suzuki et al, 2002). During periods of sporting activity, energy reserves must 
be replenished through adequate "primary" nutritional, among gender diversity (Mazzeo, Santamaria, 
Montesano, 2019), inputs - energy, carbohydrates and water - and "secondary" - proteins, minerals, vitamins 
and fibre. 
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The aforementioned contributions vary depending on the effort required by the body according to the sports 
season, and the sport practiced, with a diversification of the pre, during and post-race periods and avoiding 
interference meals, easily digestible, with training and / or official competition (Burns, Schiller, Merrick et al., 
2004). It is important to take food 3-4 hours before the competition, to prevent and monitor dehydration by 
ingesting, 30-40 minutes before the competition, a supplement in the form of a drink and, in the post-race 
phase, is necessary to reintegrate the water reserves, assuming a quantity of liquids equal to the kg lost plus 
another 50%, as well as glycogen, taking 1gr of glucose per body weight, accumulated in pre-race (Galanti, 
Stefani, Scacciati et al., 2015; Altavilla et al., 2018). The reintegration of energy and water reserves must be 
controlled in order to avoid the absorption of high doses of supplements, or associations of supplements or 
a consumption of them for a long period, which can cause damage to the liver, kidney and heart (Rescigno 
et al, 2018). These conditions together with an imbalance between training and recovery loads cause a 
dysfunction of the neuroendocrine system at the hypothalamic level determining the overtraining conditions. 
 
Overtraining syndrome 
Overtraining, or over-training (Montesano, 2018) syndrome, is a condition of physical, behavioural and 
emotional stress in sports and occurs when the physical activity practiced is so intense as to prevent the 
athlete from performing a correct recovery totally eliminating the sense of fatigue. The response that the body 
puts into action when it is subject to the prolonged effects of various types of stress such as physical, mental, 
social or environmental stimuli (Tachè, 2014). 
 
Generally the phenomenon affects athletes of high-medium level, but it can also occur in simple non-agonistic 
athletes who undergo high workloads (Fry, Kraemer, 1997) or in any case excessive compared to the 
individual capacity of endurance and the state of form. It can affect both athletes who practice individual 
sports and those who practice team sports. 
 
The symptoms that can make the overtraining emerge, as there are no diagnostic tests, are due to the lasting 
reduction of the performance, the feeling of fatigue, excessive muscle pain, depression and mood change, 
the increase in resting heart rate and of arterial pressure, insomnia, persistent flu symptoms, amenorrhea or 
oligomenorrhea in women and ultimately reduced appetite and weight loss. At the blood level there are 
variations in glutamine, neuromuscular excitability (NME), iron and ferritin, haemoglobin and haematocrit and 
urinary catecholamines (Mackinnon, 200). Testosterone and cortisol and the parameters of the immune 
system are also altered in general (Mazzeo, 2018). Therefore, there are many factors that contribute to the 
realization of an overtraining syndrome and the organism's reaction (Selye, 1956) can be identified in three 
phases: 
 

• Alarm phase, biochemical and hormonal reactions: in this phase the body responds to stressors by 
implementing psychophysical mechanisms of adaptation to stress, for example increased heart rate, 
blood pressure, muscle tone and psychophysiological activation; 

• Phase of resistance, the body adapts in a stable way: during this phase the body tries to fight and 
counteract the negative effects of prolonged fatigue, producing specific hormonal responses from 
the endocrine component e.g. adrenal gland; 

• Stage of exhaustion collapse of the defences and inability to adapt further: in this phase the stressors 
continue to act, generating a state of oppression of the subject with consequent negative effects on 
the somatic and psychic structure. In some cases, the phenomenon of overreaching can occur, a 
transitory reduction in the capacity to perform, the duration of which is relatively short (Mohr et al., 
2005). 
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MATERIALS AND METHODS 
 
The monitoring was carried out through the evaluation of the nutritional status, with a detailed analysis of the 
anthropometric characteristics (weight, height, plicometry and impedancemetry), and an assessment of the 
hydration status of the team athletes observed with particular attention to any differences (especially terms 
of FFM, FM and ECW) based on the technical-tactical role and the training program performed. 
 
Participants 
The research was developed in the 2016-2017 sport year on a sample of twenty-six male athletes, aged 
between 18 and 33 years and with an average age of 22 +/- 4,439 SD, registered for a participating team at 
the football amateur championship. 
 
Each player, during the observation period from September 2016 to April 2017, performed the normal athletic 
training sessions following the indications of the staff they belonged to and have participated in two additional 
monthly sessions, for a total of sixteen sessions, with overloads and elastic resistances. 
 
Objectives 
The main objective of research has been preventing overtraining syndrome during the Championship 
verifying endurance and explosive strength tests results with administration of combined training sessions, 
with controlled diet, characterised by the use of free overloads with elastic resistances in place of traditional 
training with weights only. 
 
Tests 
Anthropometric and nutritional tests 
The measurements of height and body weight, parameters necessary to calculate the Body Mass Index (IMC 
or BMI) with the equation BMI = body weight [kg] / height [m2], were carried out with the help of an 
anthropometer (height) and with a scale (body weight). The measurement of body weight was carried out 
under standard conditions: with the subject on a fast, without shoes and clothes, with only underwear. A 
measurement scale has been used. 
 
The assessment of nutritional status was carried out with the help of a food diary, consisting of cards, in 
pocket format, and structured in such a way as to facilitate the compilation and avoid forgetfulness, suitable 
to provide a qualitative and quantitative estimate, in household measures and portions (glasses, cups, 
spoons, cans, individual packs) of the diet followed by the athletes during 3 typical days during the course of 
the year. 
 
The analysis of the data obtained was carried out with the help of the NutriSurvey database. This program 
was obtained from an English translation of a German software used in the nutritional field, the EBISpro. 
Inside there is a wide range of functions including nutrient analysis, calculation of energy needs, the ability 
to design a diet, dietary history, the frequency of food consumption and the possible search for particular 
recipes specific for the various nationalities. The program allows the use of national and international 
nutritional tables. 
 
Sargent test 
Detection of explosive strength through the Sargent test (with use of a rope graduated in cm on the wall): 
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a) Detection in height, of metric graduation when starting: athlete positioned next to a wall, where there 
is a metric string in cm, with tense lower limbs and one arm outstretched. Mark the height reached 
by the fingers (h1); 

b) Athlete in squat position (90°) performs a jump and measurement the highest point touched by the 
fingertips on the metric rope (h2); 

c) The value of the elevation explosive strength is defined as the metric difference between the height 
reached jumping (b) and the initial (a) that is h2 - h1. 

 
Cooper test 
The distance covered by the athlete in twelve (or less) minutes of run is measured, referring to the age and 
sex of the subject, to assess their endurance. 
 
Content Training 
Isotonic and isometric strengthening exercises during training sessions in the gym with medicinal balls of 
varying weight between 1kg and3kg; lateral slipping off the line right and left; repeated shots on goal to 
varying distances and angles; changes in direction; sprint with speed balls changes; gaits: skip high, medium, 
sprint jump; small obstacles; rope; leaps and multiple leaps; half-squat-jump with weight belt. 
 
The analytical methodology (Montesano, 2014) has favoured the development of the individual fundamentals, 
passage and shot, for each exercise with the use of the regulatory flask and of the medicinal balls. During 
the strengthening sessions (Galazoulas, 2017) for the exercises for the steps the athletes used the medicinal 
balls with a weight ranging from 1 to 3 kg. while for the enhancement of the shooting technique they used 
only a medicinal ball weighing 1 kg alternating with the regulatory tender. 
 
Materials and resources 

• football field with the use of a single goal post 

• regular footballs 

• cones 

• weight belt 

• 2 instructors 

• 10 strikers 

• 1 rope graduated in cm for height metric measurements  

• 2 operators detectors of distances in height 

• medicinal flasks weighing between 1 and 3 kg.  

• weight scale 

• Detection grids 
 
RESULTS 
 
Anthropometric Parameters 
Each parameter (Table 1) was analysed in all athletes (through an average of the values +/- SD) in order to 
highlight differences in the anthropometric parameters related to the role occupied in the field (and 
consequently to the type of work performed). 
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The average height of the athletes is about 180 cm, but the analysis of the data collected and differentiated 
according to the role shows that the athletes who play the role of goalkeeper (Montesano 2016) are the 
highest compared to the guys who play the role of attacker, whose height is lower. 
 
The average body weight of the athletes is about 76 kg but from the analysis of the data collected and 
differentiated according to the role it appears that the goalkeepers have the highest weight while the attackers 
have the lowest weight. The abdominal fold presents higher values in the athletes who occupy the role of 
defender; that performed on the front thigh is higher in the athletes who occupy the role of goalkeeper in the 
field as well as the measurement of the pectoral plica. The summation of the 3 folds appears to be higher in 
the athletes who occupy the role of goalkeeper in the field. 
 
Table 1. Anthropometric parameters of the athletes who participated in the study 

 Height 
range 
(M) 

Average 
height 
(Cm) 

Weight 
range 
(kg) 

Average 
weight 
(Kg) 

Range plica 
abdominal  

Range 
plica 
Thigh 
front  

Range 
plica 
pectoral  

Range 
Ƹ folds  

Total 160-190 180 +/- 6 61,4-
94,9 

76 +/- 7 6-18 6-16 4-10 16-43 

 
The percentage of lean mass (FFM) is greater in midfielders, compared to athletes who occupy different roles 
in the field. 
 
The percentage of fat mass (FM) is higher in attackers, compared to athletes who occupy different roles in 
the field. 
 
The percentage of Extracellular Water (ECW) is higher in goalkeepers, compared to athletes who occupy 
different roles in the field. 
 
The percentage of muscle mass (MM) is higher in midfielders, compared to athletes who occupy different 
roles in the field. 
 
The percentage of Total Body Water (TBW) is greater in midfielders and goalkeepers than athletes who 
occupy different roles in the field. 
 
Basal Metabolism (BMR) is greater in midfielders than athletes who occupy different roles in the field. 
 
The ratio Sodium / Potassium (Na / K), a retention index, is higher in goalkeepers than in athletes who occupy 
different roles in the field. 
 
Food Diary and Recall 24H 
Most athletes eat at the team cafeteria. Usually a simple menu is provided, based on pasta (with little 
seasoning) and meat. The consumption of fish and eggs is rare. A portion of vegetables is always present in 
the dish, but is not taken by everyone (some refuse its consumption for taste). The rest of the team, which 
eats at home, presents a very scarce supply of fruit and vegetables. 
 
Breakfast and snacks are all made by themselves and are fairly balanced when compared to the guidelines 
for a healthy and balanced diet dictated by the American Dietetic Association (Table 2). 
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Table 2. Analysis of the Recall of 24 h 

 Carbs (%) Protein (%) Lipid (%) Fruit (N./die) Vegetables (N./die) 

Optimum Range  50-60 15-20 25-30 2-3 >2 
Average Result 49 19 31 1 1 

 
During the nutritional assessment a survey was conducted on the amount of water taken during the day. 54% 
of athletes take a daily water amount of more than 2 litres, the remaining part (46%) of the team admits to 
having the incorrect drinking habit. In the totality of the team the average water intake, in terms of Litres / 
day, is 1.7. 
 
Cooper and Sargent test 
Final results (Tables 5), related to the objectives of endurance and explosive strength, showed good 
performance for all athletes, compared to initial data (table 3), with particular importance for defenders and 
midfielders. After the intermediate (table 4) check for resistance only, to the search term were registered 
significant improvements also for athletes with the role of goalkeeper (Montesano 2016) and striker. The total 
percentage increase is around +/- 4%. 
 
Initial Recognition 
Table 3. Initial recognition of the values of endurance and explosive strength 

Athletes Sargent test explosive strength (cm) Cooper test Distance (mt) VO2max 

1d 39 1300 18.35 
2d 24 2000 33.75 
3d 38 1600 30.45 
4d 26 1300 18.35 
5d 28 1300 18.35 
6m 55 1900 31.55 
7m 42 1550 23.85 
8m 44 1950 32.65 
9m 33 1850 30.45 
10m 41 2100 35.95 
11g 20 1400 20.55 
12g 40 1200 16.15 
13f 44 1250 17.25 
14f 23 850 8.45 
15f 29 1050 12.85 
16f 23 1100 13.95 
17f 39 1200 16.15 
18f 33 1000 11.75 
19f 33 650 4.05 
20f 34 900 9.55 

Note: G=goalkeeper; D=defender; M=midfielder; F=forward 

 
Intermediate Recognition 
Table 4. Intermediate recognition of the values of endurance 

Athletes Distance (mt) Time (minutes) VO2max 

1d 1400 11 24.5 
2d 2000 12 35 
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3d 1550 11 27.125 
4d 1600 11 28 
5d 1250 12 21.875 
6m 1950 12 34.125 
7m 1600 11 28 
8m 1800 12 31.5 
9m 1900 12 33.25 
10m 2000 11 35 
11g 1500 10 26.25 
12g 1600 12 28 
13f 1200 10 21 
14f 900 11 15.75 
15f 1000 12 17.5 
16f 1200 10 21 
17f 1300 11 22.75 
18f 1000 11 17.5 
19f 800 10 14 
20f 1100 12 19.25 

Note: G=goalkeeper; D=defender; M=midfielder; F=forward 

 
Final Recognition 
Table 5. Final recognition of the values of endurance and explosive strength 

Athletes Sargent test explosive strength (cm) Cooper test Distance (mt) VO2max 

1d 45 1500 22,75 
2d 34 2050 34,85 
3d 41 1900 31,55 
4d 26 1800 29,35 
5d 34 1650 26,05 
6m 55 2050 34,85 
7m 47 1700 27,15 
8m 56 2200 38,15 
9m 39 1900 31,55 
10m 47 1500 22,75 
11g 32 1750 28,25 
12g 44 1800 29,35 
13f 46 1450 21,55 
14f 33 1100 13,95 
15f 36 1300 18,35 
16f 38 1550 23,85 
17f 42 1550 23,85 
18f 35 1300 18,35 
19f 42 1000 11,75 
20f 41 1200 16,15 

Note: G=goalkeeper; D=defender; M=midfielder; F=forward 

 
Improvement of the endurance and explosive strength parameters has increased VO2max index (Figures 1, 
2). 
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Figure 1. Initial analysis VO2max. 
 

 
 

Figure 2. Final analysis VO2max. 
 
DISCUSSION 
 
This study wanted to analyse some the factors, training-nutrition- biohumoral parameters, then can contribute 
to the realization of a state of overtraining. Many studies investigate the possible alteration of biohumoral 
parameters during the various phases of a Championship in relation to a state of overtraining. Of these, few 
make a correlation between these parameters and impedance values; no study to date has tried to find a 
correlation between the anthropometric parameters (especially those related to the assessment of body 
composition by bioimpedentric analysis) and the state of oxidative stress (urinary MDA and / or salivary 
DPPH). 
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The results obtained during the assessment of nutritional status through the analysis of body composition 
shows that athletes have a good percentage of lean mass (FFM), but the same has substantial differences 
between athletes who occupy different roles: it is indeed greater in athletes who perform, during training but 
also during the game, a purely aerobic job (full backs and midfielders), which also have a very low percentage 
of fat mass (FM); category apart from the goalkeeper who has a high level of lean mass (FFM), due to the 
work of strengthening done during training, but also have a percentage of fat mass (FM) high. The same fat 
mass value (FM) is associated with the athletes who occupy the role of attacker in the field: this parameter 
is easily associated with the workload that the same, both during training and during the game, tend to 
perform, performing a job aerobic lower than the mates who occupy the role of midfielder or lateral. 
 
The nutrition followed by athletes in many studies is inadequate, with deficiencies that occur especially in the 
Carbohydrates, with negative consequences as a result of intense training, but not only. Even nutrition, 
followed by athletes who have agreed to participate in the study, had been a lower carbohydrate intake than 
the guidelines suggested by the American Dietetic Association; the protein intake is normal (although the 
consumption of fish and eggs is very low); the contribution (Sirico et al., 2018) of lipids, however, slightly 
exceeds the normal range, especially for the excessive consumption of cheeses and sweets during and after 
meals. The quantity of fruit and vegetables instead does not respect the parameters indicated by the 
American Dietetic Association. 
 
CONCLUSION 
 
Sport activity is fundamental for the development of basic values for society such as group spirit and 
solidarity, as well as the tolerance and correctness of actions, indispensable principles for fostering daily 
enrichment. Through sport, we contribute to the daily improvement of the body-spirit balance, aiming not only 
at improving sports performance but also at improving our determination and perseverance (Mazzeo et 
al.,2018; D’Elia et al., 2018). In addition to having a social and educational role, sport, if properly practiced 
and if associated with proper nutrition, also benefits for the health of the subject and for the prevention of 
particular diseases that with the age advance tend to show up (D’Elia et al., 2018; Mazzeo et al., 2018). 
 
The nutritional status plays a fundamental role in optimizing the performance of competitive athletes, but not 
only. In the world of sport, athletes and coaches emphasize the importance of a healthy and balanced diet 
both for the improvement of health and performance. Diet, training skills and functional demands directly 
influence sports competition, especially at high levels (Ashbaugh A., McGrew C, 2016). 
 
In football there are many studies that show how a correct dietary intake, in terms of macro and 
micronutrients, positively influences sports performance, also reducing the workload (Nedelec et al., 2015). 
 
In an overtraining condition, proper nutrition is a necessary condition but not sufficient to reduce the 
symptoms: there are too many parameters that contribute to the realization of this condition. 
 
This thesis work can be considered a starting point that allows to validate a correct protocol to be used for a 
diagnosis of overtraining, not only in the football field. Bio-temporal parameters, psychological tests, 
impedance evaluation can be useful in order to carry out this diagnosis. Further studies are needed to 
evaluate how an overtraining condition can influence the body composition of the athlete being tested. Also 
based on the workload and the differences in the various sports it is possible to extend and above all complete 
this study in order to evaluate the fluctuations of the parameters comparing them in the literature. 
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It is advisable to re-evaluate the same parameters in other phases of the championship (minimum 3: start, 
middle and end of the season), inserting the monitoring of other bio-temporal parameters in the study. In 
order to explain the result of the DPPH and the MDA it is necessary to deepen, through a compilation of a 
food diary (at least 7 days), knowledge on the dietary habits of individual athletes, also analysing their habits 
about the use of any vitamin supplements but not only. It would be useful to complete and extend the study 
to different categories, all with the aim of understanding how the various psychophysical components can 
play a key role in the diagnosis of Overtraining Syndrome. 
 
During the course of the championship it would be advisable to provide the team with a dietary protocol aimed 
at satisfying nutritional needs (in terms of macro and micronutrients) and that can be considered among the 
parameters influencing not only the sporting performance but also the possible condition of Overtraining. 
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