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Abstract: The aim o f the present study was to describe the anthropometric and exercise phys
iological attributes of League I  Hungarian soccer players (n = 118) and to compare the char
acteristics of defenders, midfielders and forwards.

Body build was estimated by Conrad’s growth type indices (1963), relative muscle and fat 
masses were calculated as suggested by Drinkwater and Ross (1980). An all-out laboratory 
treadmill exercise test was carried out to determine the players’ aerobic power.

No significant differences were observed among the mean anthropometric and exercise phys
iological characteristics o f the three subgroups. The aerobic power of the Hungarian players was 
essentially smaller than that of the competitors o f international level.
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Introduction

Hungarian coaches have been of the opinion since long that anthropometric differences 
in the body dimensions and indices are of not much importance in this sport: ’’Advantages 
and disadvantages due to the players’ differences in size and body proportions can be com
pensated if endowment is favourable and preparation is technically flawless”. Perhaps it is 
not merely the missing success of Hungarian soccer that at least the coaches working with 
the much younger players have begun to reckon with such advantages that are due to 
physique, body composition and genetic endowment.

The purpose of the study was to disclose the prevailing situation, to point out the anthro
pometric indices and exercise physiological properties of League I players, to describe the 
similarities and dissimilarities associated with the position of the players in the field and, 
finally, to compare the obtained results to those expected by the coaches.

Subjects and Methods

Seven teams (N=118 adult males) of the 16-team Hungarian League I were studied 
between 1992 and 1995. The grouping criterion was the player’s position in the field.

Group 1 consisted of the defenders (n = 34). In this position the expected properties are 
a stature markedly exceeding the male mean, a greater bulk of muscle, considerable robust
ness, and all these should associate with an appropriate level of motor abilities. Good per
formance would require good aerobic power, an above-average capacity to do anaerobic 
work several times in quick repetition, speed of running and explosive power.
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Group 2 consisted of midfielders (n = 49). In this position athletes of various build and 
body structure can be efficient provided that their aerobic power gives a sound basis to 
build upon.

Group 3 consisted of forwards (n = 35). It may be favourable if the team has both taller 
and shorter forwards. A well-developed muscular system is an advantage in fighting for a 
better position, irrespective of body size. Forwards also need excellent aerobic power, but 
the ability to run very fast, to possess outstanding explosive strength may decide success 
and failure as in sprinters (Petrekanits 1986, 1995).

Body build (growth type) was assessed anthropometrically as suggested by Conrad 
(1963). In estimating muscle and fat percentages the body mass fractionation method of 
Drinkwater and Ross (1980) was used, while in taking body dimensions the suggestions of 
the International Biological Program (Weiner and Lourie 1969) were observed.

A Jaeger model /r-DATASPIR gas exchange analyser was used during the all-out tread
mill exercise test. Following individual warming-up exercising began at 12 kmh belt speed 
on zero incline. Belt incline was then increased every second minute by 3% until exhaus
tion.

Intergroup differences between the means of the respective anthropometric and exercise 
physiological variables were tested at 5% by the F-test after one-way ANOVA.

Results and Discussion

Analysis of variance disclosed no difference in the anthropometric dimensions between 
defenders, midfielders and forwards. All of them were moderately tall with a proportion
ately larger body mass compared to Hungarian reference data (Eiben et al. 1992). They had 
a metromorphic and moderately hyperplastic growth type, but in skeleto-muscular robust
ness they were much below the players of international rank (Petrekanits 1995).

The observed mean fat percentages fell within the range of that found in elite athletes 
(Mészáros et al. 1994, Mohácsi et al. 1994, Petrekanits 1995), but marked standard devia
tions indicated that some of them belonged to the moderately fat category. A similarly 
broad variability was found in relative muscle mass, a fact that indicated that players hav
ing 44-45% of muscle mass were not exceptional in any of the three groups.

Considering that the sample embraced about 40% of the national elite ranks in soccer, 
one may state that all team parts fell behind the expectations of excellence formulated by 
the coaches concerning either body build or body composition.

By itself, the anthropometric similarity of the team parts would not be a too important 
disadvantage provided that the players’ motor abilities, technical skill and physiological 
excellence could compensate for it. These properties were not a subject of this study, but 
the present low rank of Hungarian soccer in the international contests may qualify them, 
at least in part.

The observed peak-exercise parameters are shown in the last five rows of Table 1. 
Despite that most players continued exercising until complete exhaustion so their data 
could be taken as maximum values (cf. HR and R), we had to state with regret that none 
of their exercise physiological characteristics could be regarded as excellent. In our view it 
was relative aerobic power above all that lagged behind international standards.
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Table 1. Subgroup means and standard deviations of the studied anthropometric 
and exercise physiological variables.

GROUP
Variable

DEFENDERS 
Mean SD

MIDFIELDERS 
Mean SD

FORWARDS 
Mean SD P

CA 25.41 3.75 23.83 3.62 24.11 3.39 NS
BH 179.21 4.28 177.29 5.42 177.61 4.82 NS
BM 71.91 5.55 72.33 4.87 73.25 5.76 NS
MIX -0.96 0.26 -0.93 0.31 -0.96 0.28 NS
PLX 87.71 2.36 86.72 2.06 87.75 2.13 NS
M% 47.15 1.28 47.31 1.55 47.08 1.21 NS
F% 9.85 1.73 9.60 1.84 9.88 1.66 NS
MV 127.95 20.42 130.86 17.55 130.20 17.40 NS
R 1.11 0.08 1.13 0.08 1.10 0.08 NS
HR 185.65 8.57 182.49 6.58 183.83 7.32 NS
0 2P 22.41 3.50 22.63 3.12 23.45 3.21 NS
r v o 2 57.85 9.04 57.10 7.88 58.84 8.05 NS

Abbr.: CA = calendar age (yr.), BH = height (cm), BM = body mass (kg), MIX = metric index (cm), PLX = plas
tic index (cm), M% = weight-related muscle mass (%b.w.), F% = weight-related fat content (%b.w.), MV = peak 
exercise minute ventilation (BTPS L.min '), R = respiratory exchange ratio, HR = heart rate bpm, 0 2P = oxygen 
pulse (mlxbeat1), RV02 = aerobic power (mlxkg'xmin1), N.S. = no significant difference between subgroup 
means.

Mean relative aerobic power was reported in Brazilian players by Flegner (1991), in 
international-rank athletes by Nieman (1995) and Petrekanits (1995) to range between 60 
and 70 ml.min'1.kg'1, with considerably smaller variance than observed here. Greater aero
bic power associated with very good anaerobic performance in all of them irrespective of 
team position, furthermore, Brazilian players only approached but did not exceed the 
anaerobic threshold in the first 1600 metres of their test run!

By the data of the present study it was not possible to decide whether moderate aerobic 
power in our players was attributable to central (cardiac) or peripheral (cellular) factors. 
Both have large individual variability and may lead to marked differences in maximum oxy
gen uptake (Fox and Mathews 1981, Mirwald and Bailey 1981). The observed oxygen pulse 
of about 22-23 ml.beat"' may be one of the explanations. After having reached real sub
maximum steady state even the well-conditioned heart is unable to further increase stroke 
volume so to achieve a higher oxygen pulse is hardly possible later. We therefore regard the 
observed oxygen pulse means as being below expectation.

The studied subjects had a mean training history of above 10 years, thus it can be right
ly assumed that the training-dependent adaptive functional changes had already occurred 
in them. Accordingly, their exercise performance only approaches but does not reach even 
European mid-class level.

The post-related difference between the team parts was another expectation of the 
coaches that failed to get manifest in the study. Even the similarity of exercise performance 
could be accepted if the physiological background were more favourable. It is thought that 
all these facts are attributable to the now already out-of-date preparation of the young soc
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cer generations. Hungary still has world champions in a number of sports though kayaking, 
canoeing or modern pentathlon requires markedly better physical and physiological power 
output than ball games. Thus it is almost certain that the reasons need not be sought in biol
ogy (to refer to the much aired opinion on the continuously decreasing physical fitness of 
the population). Instead, such reasons are most likely to be found in the outdated training 
methods of preparation.

Our final conclusion arrived at both by analyzing the present results and the perfor
mance of Hungarian soccer is rather unfavourable. Since the observed data refer to mature 
and settled athletes, no one may expect any remarkable change in either morphology or in 
the physiological properties. More attractive championship matches and more successful 
international performance can only be expected after a new generation of soccer players 
had grown up. Their preparation must rely on a carefully planned, objectively and regularly 
checked training process begun at a young age (considering international experience, at the 
age of 8 or 10 at the latest). Even then it would take long years until better performance 
gets manifest.

The emphasis in what was said is on the regularity of check-up. Physiological perfor
mance depends more on inherited factors (Bouchard et al. 1991, Klissouras 1971) than 
thought before. The theoretical occurrence of class I performers may be set to one per a 
thousand in the population while the occurrence rate of internationally successful per
formers is a mere 0.0001 provided that every healthy child aged 8 to 10 would choose soc
cer as their future field of exercise.
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