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Soccer is one of the most widely played and complex sports in the world, where players need technical, tactical, and physical 
skills to succeed. The aim of the present study was to determine biochemical profile of youth national soccer teams and to 
compare the values of nine biochemical parameters between 3 Serbian youth national teams (under 14, 15 and 16 years 
old), as well as between soccer players and nonathletes. 80 young soccer players and 30 non-athletes participated in the 
study. Nine biochemical parameters (glucose, cholesterol, triglycerides, urea, creatinine, total bilirubin, AST (SGOT), ALT 
(SGPT), iron) were measured. In order to determine the significance of differences between the groups on a multivariate 
level a multivariate analysis of variance (MANOVA) was administered, and to test the differences between the groups on an 
univariate level a univariate analysis of variance (ANOVA) was applied. It was concluded that there is significant difference 
in almost all variables (glucose, cholesterol, triglycerides, etc), except AST (SGPT) and Urea. From a practical point of view, 
the clinician has to take into account not only age, but also training status of individuals when evaluating their blood tests.

Introduction
Soccer is one of the most widely played and complex sports in 
the world, where players need technical, tactical, and physical 
skills to succeed (Joksimović et al., 2009). Football is charac-
terized by a continuous course of activities with intermittent 
intensity of a game and a very low success ratio (the number 
of achieved goals) according to a possession of a ball (Reilly 
et al, 1993). For achieving top results in this sport, it is neces-
sary that players have an exceptionally high level of technical 
and tactical skills as well as significant physical preparedness 
(Svensson & Drust, 2005).

However, studies to improve soccer performance have often 
focused on technique and tactics at the expense of physical 
abilities such as endurance, strength, speed as well as phys-
iological, mainly biochemical parameters (Joksimović et al., 
2009). Technical and tactical skills in soccer are highly de-
pendent on the player’s physical capacity (Bangsbo, 1994; 
Hoff et al., 2002). During in-season training, football practice 
consists of consecutive 7-day microcycles that integrate dai-
ly training sessions of high volumes of physical conditioning 
training, technical/tactical training, and one or two competi-
tive matches (Bompa & Haff, 2009). During an in-season mi-
crocycle, football players spend limited time on technical skill 
development (Bompa & Haff, 2009) whereas strength training 
of moderate to high intensity is performed two or three times 
per week (depending on the game schedule) to maintain the 
physiological and performance standards obtained during the 
pre-season period (Rønnestad et al. 2011, Draganidis et al. 
2013).  During the last two decades, there has been signifi-
cant accumulation of scientific data regarding soccer physiol-
ogy and medicine. Previous investigations have evaluated ideal 
physiological and anthropometric profile of successful soccer 
players (Rhodes et al., 1986; Mangine et al., 1990; Davies et 
al., 1992). Athletes are usually monitored by using biochemi-

cal and hematological indices for evaluating possible patholo-
gies and performance status (Dolci et al., 2007). 

The monitoring of training and match load is important for 
the periodization of training and assessment of the physical 
‘dose’ during training and match play. Previous studies in soc-
cer have shown how the prescribed external training load can 
influence the physiological response (Hill-Haas et al., 2009). 
Creating top football players is a long-term process which in-
cludes identification, development and selection of the talents 
(Reilly et al., 2000).  Because of that, the identification and 
development of young football players have become very im-
portant for the majority of the top-level teams (Williams and 
Reilly, 2000). The selection, development and professional 
guidance of young players is a priority for many top soccer 
clubs in order to maintain their sporting and financial status 
(Vaeyens et al., 2006). It is essential, however, to understand 
the key elements of talent identification and the develop-
ment process for soccer (Martindale et al., 2005; Williams and 
Franks, 1998). Given a lack of discrete objective measures of 
performance, as in individual sports, identifying soccer talent 
is complex and requires a multivariate approach (Hoare and 
Warr, 2000; Williams and Franks, 1998; Reilly et al., 2000). 
Potential predictors of soccer talent include anthropometric, 
physiological, neuromotor, cognitive-perceptual and psychoso-
cial variables (Williams and Franks, 1998). Evaluation of youth 
players is complicated by individual differences in the timing 
and tempo of changes in body size, functional capacities and 
motor efficiency during puberty (Malina et al., 2004; Philip-
paerts et al., 2006). The physiological, biochemical and neu-
romuscular impact of intermittent multi-sprint sports, includ-
ing soccer, has been studied through different methodologies. 
Time-motion analysis of soccer match provides information 
regarding total distance covered and type of movement, num-
ber of physical contacts, tackles, headers and kicks performed 
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by players. Moreover, specific field approaches during soccer 
matches, tentative replications of match demands in laborato-
ry or a combination of field and lab tests have been designed 
to monitor heart rate (HR), blood and muscle metabolite al-
terations, estimated energy expenditure and oxygen uptake 
of soccer players. These laboratory and field tests are used to 
uncover the lack of control of the activity pattern and exercise 
intensity in a game, resulting from the randomized order of 
players’ actions, thus allowing a standardized analysis of meta-
bolic, biochemical and functional features of intermittent exer-
cise. (Magalhães, et al. 2010).

Numerous variables are taken into consideration when it 
comes to selection of the most qualitative young players, and 
all of them are being estimated with the help of various labo-
ratory and field testing procedures. In addition to the fact that 
the significance of the testing is reflected in the evaluation of 
anthropological characteristics and efficiency training process 
assessment, probably the most important task of a continu-
al monitoring is done by the selection of young people and 
monitoring the development of these categories of football 
players over a long period of time (Stojanovic, 2008). 

The aim of the present study was to determine biochemical 
profile of youth national soccer teams and to compare the 
values of nine biochemical parameters between 3 Serbian na-
tional teams (under 14, 15 and 16 years old) as well as be-
tween soccer players and non-athletes (control group).

Material and methods
Subjects
Research was performed on a sample of 80 young soccer 
players from 3 Serbian national teams (under 14 – 27 play-
ers, under 15 – 28 players and under 16 – 25 players) and 
30 non-athletes of the same age. To be included in the study, 
subjects had to meet the following criteria, which were as-
sessed through the administration of a questionnaire: be in 
good health, with no known diseases, not use medications 
during the week preceding blood sampling, follow a regu-
lar diet, not use dietary supplements in excess of the recom-
mended dietary allowances on a regular basis within the tri-
mester preceding blood sampling, not use steroids or other 
banned substances. All participants were members of soccer 
clubs and had been training for the past three years or longer, 
at least 4 days per week, with training sessions lasting 1-1,5h.

Blood sampling
Venous blood samples were collected into plain evacuated 
tubes from a forearm vein with minimal stasis after approx-
imately 10 min of rest in a sitting position between 8 and 9 
am, after an overnight fast and at least 24 hours from the last 
workout. An aliquot of each sample was immediately mixed 
with EDTA solution to prevent clotting for hematology. The 
rest of the sample was left to coagulate for 30 min at room 
temperature and was centrifuged at 1500 x g for 10 min in 
order to separate the serum for chemistry. The serum was 
stored at -20°C.

Assays
We measured 9 biochemical parameters glucose, cholesterol, 
triglycerides, urea, creatinine, total bilirubin, AST (SGOT), ALT 
(SGPT), iron. The biochemical parameters were measured in 
a Hitachi 902, Roche/Hitachi (Japan) blood chemistry analyz-
er. The biochemical measurements were generally performed 
within 3 hours.

Extraction of reference values
The value of a biochemical parameter pertaining to an individ-
ual will be referred to as a reference value, according to the 
terminology of the International Federation of Clinical Chem-
istry (Gräsbeck et al., 1978). Because some participants visited 
the laboratory more than once, they had more than one ref-
erence value for a certain parameter. In that case, we selected 
the median for statistical analysis.

Statistical analysis
Statistical methods applied were: Descriptive statistics com-
prised: number of subjects (N), mean value (Mean), standard 
deviation (SD), minimum (Min) and maximum (Max) numeri-
cal results, range (Range) and standard error of the mean 
value (Error). Discriminative measurements were performed 
by two procedures: Skewniss (SKEW) pointing to the syme-
try of substance layout around arithmetic mean and Kurtosis 
(KURT) designating peakedness or flatness of distribution. In 
order to determine the significance of differences between the 
groups on a multivariate level a multivariate analysis of vari-
ance MANOVA was administered, and to test the differences 
between the groups on an univariate level univariate analysis 
of variance ANOVA was administered. Statistica 8.0. software 
program was used to process data.

Results
Table 1. Basic statistical parameters of soccer players U-14, 
U-15 and U-16

Surveying Table 1 which shows the results of the central and 
dispersion parameters of the applied biochemical variables of 
the selected soccer players up to 14 years of age (U-14), up 
to 15 years of age (U-15) and up to 16 years of age (U-16) it 
can be said that the distribution in the zones around arithme-
tic mean (Skew) is optimal in most variables. From Skewness 
one can also notice that there are somewhat higher results of 
arithmetic mean in Triglycerides in all three groups, and AST in 
soccer players up to 16 years of age. However Kurtosis (Kurt.) 
whose value in almost all variables is significantly smaller than 
2.75 points to the fact that distribution differs from the nor-
mal one (platikurtic distribution) which means that the test re-
sults are quite scattered. This comes as no surprise, because 
the tested football players were the ones playing on different 
positions (defense players, midfielders, forwards and goal-
keepers). A little bit narrow distribution is in variable Triglyc-
erides in U-16.
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Figure 1. Biochemical parameters of soccer players U-14, 
U-15 and U-16 

Table 2. Basic statistical parameters of soccer players (all 
3 groups)

Table 2 shows the results of the central and dispersive param-
eters of all football players (all three groups). By analysing it 
one can notice that the distribution of the data is symmetric 
(Skew.) and scattered (Kurt.) in most variables. Skewness can 
show that the slightly right-oriented distribution can be seen 
only in variables of Triglycerides, Total bilirubin and AST, and 
in variables of Triglycerides Kurtosis shows normal distribution, 
and a quite scattered distribution in all the other variables.

Table 3. Basic statistical parameters of non-athletes

Table 3 shows the results of the central and dispersive param-
eters of non-athletes. By analysing it one can notice that the 
distribution of the data is symmetric (Skew.) and scattered 
(Kurt.) in most variables.  The distribution in the zones around 
arithmetic mean (Skew.) is optimal in most variables except 
in the variable Triglycerides. Kurtosis (Kurt.) whose value in 
almost all variables is significantly smaller than 2.75 points, 
which means that the test results are quite scattered except 
in variables of Triglycerides, where a very narrow distribution 
is shown.

Figure 2. Biochemical parameters of non-athletes 

Table 4. Multivariate differences between U-14, U-15 and 
U-16
Test Value F Effect – df Error - df p
Wilks 0.518421 2.981 18 138 0.000158
 
Table 4 shows multivariate differences of the applied biochem-
ical variables between three groups of subjects (selections of 
soccer players up to 14, 15 and 16 years of age). Analysing it 
one can say that there are statistically significant differences in 
the applied variables between these groups on a multivariate 
level (p = 0.000158).

Table 5. Univariate differences between U-14, U-15 and 
U-16

Analysing Table 5 which shows univariate differences of the 
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applied biochemical variables between three groups of sub-
jects (U-14, U-15 and U-16) it can be concluded that statis-
tically significant difference is present in variables Creatinine, 
Total bilirubin and ALT (SGPT). In all other variables there are 
no statistically significant differences (Glucose, Cholesterol, Tri-
glycerides, Urea, AST (SGOT) and Iron).

Table 6. Multivariate differences between soccer players 
and non-athletes
Test Value F Effect – df Error - df p
Wilks 0.194168 46.113 9 100 0.000000
 
Table 6 shows multivariate differences of the applied biochem-
ical variables between soccer players and non-athletes. Ana-
lysing it one can say that there are statistically significant dif-
ferences in the applied variables between soccer players and 
non-athletes on a multivariate level (p = 0.000000).

Table 7. Univariate differences between soccer players 
and non-athletes

Analysing Table 7 which shows univariate differences of the 
applied biochemical variables between soccer players and 
non-athletes it can be concluded that statistically significant 
difference is present in variables Glucose, Cholesterol, Triglyc-
erides, Creatinine, Total bilirubin, ALT (SGPT) and Iron. In other 
variables there are no statistically significant differences (AST 
(SGPT) and Urea ).

Discussion
Sport and exercise scientists engaged in soccer research are 
interested in a multitude of factors that determine the perfor-
mance of a player as well as the related underlying phenome-
na that explain how each factor influences that performance. 
Biochemical tests are used widely to access health and fitness 
of the intensively training athlete (Drust et al., 2007; Nikolaidis 
et al., 2003). 

The reference values usually listed in laboratory reports have 
been calculated on sedentary people and may not be use-
ful for sports people. Athletes are, by definition, healthy and 
“normal” subjects, but they often show – owing to physical 
exercise, training, psychophysical stress, and peculiar environ-
mental conditions – some biochemical, hormonal, and haema-
tological values that are out of range. This particular behav-
iour of laboratory values must be properly interpreted to avoid 
incorrect treatment, expensive examinations, and possible ces-
sation of training and competition (Banfi, 2006). 

In our study significant difference is present in variables creati-
nine, total bilirubin and ALT (SGPT) in all three study groups. 
In all other variables there are no statistically significant differ-
ences.

The results in present study show us statistically significant 
difference in variables glucose between soccer players and 
non-athletes. Athletes had significantly higher glucose con-
centrations than non-athletes , respectively, despite the rigid 
homeostatic control mechanism operating in blood (Bates et 
al., 1997). The difference between athletes and non-athletes 
disagress with (Crespo et al., 1995), who found no differenc-
es, but agress with (Le Blanc et al., 1983). Whether repeated 
exercise bouts affect the homeostatics mechanism of glucose 
is a matter that requires futher examination.

In this study soccer players had significantly lower cholesterol 
and triglycerides concentrations than non-athletes. Concern-
ing the effect of physical activity, we found a slightly better li-
pid profile in athletes compered to non-athletes, as evidenced 
by the significantly lower concentrations of cholesterol and tri-
glycerides (Nikolaidis et al., 2003). Similar findings regarding 
cholesterol and triglycerides were reported in reviews on chil-
dren and adolescents (Tolfrey et al., 2000), as well as adults 
(Durstine at al., 2001).

We have found significantly higher creatinine values in soccer 
players compered to non-athletes. The most pronounced ef-
fect on creatinine exerted by physical activity, with all groups 
of soccer players exhibiting significantly higher levels than 
non-athletes. The higher levels of athletes are apparently due 
to the exercise sessions preceding blood sampling, since cre-
atinine activity peaks 1-2 days after exercise and remains ele-
vated for several days (Noakes, 1987). Results similar to ours 
been reported by Rotenberg et al. (1988).

The present study showed significant increase in total biliru-
bin and ALT (SGPT) between soccer players and non-athletes. 
Low total bilirubin levels may be related with dysregulation of 
insulin signaling (Lin et al., 2009). Results similar to ours been 
reported by Banfi (2006). ALT and AST are widely distributed 
in tissues and are detected in serum of humans due to their 
release from damaged cells. ALT is mainly a marker of liver dis-
ease, while an increase in AST is more specific to muscule cell 
disruption and the condition of overtraining (Noakes, 1987). 

Soccer players had significantly higher iron values than 
non-athletes. An additional reason for the higher values in 
soccer players may be the preceding intensive training. The 
most of the relevant studies agree with our findings, report-
ing similar levels between trained and untrained (Malcewska 
et al., 2000; Weight et al. 1992).

Conclusion
In conclusion, the knowledge of differences in biochemical 
parameters between young soccer players and non-athletes 
should provide useful information for the clinical assessment 
of an athlete. Therefore, from a practical point of view, the 
clinical has to take into account not only age, but also training 
status of individuals when evaluating their blood samples. Ad-
equate and timely monitoring of blood parameters represents 
one of the most important measurements for preventing over-
training state. To prevent the appearance of the overtraining 
symptoms in sport, continuous monitoring of aerobic and an-
aerobic parameters of well trained is necessary.
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