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Introduction 
Results of the often used questionnaires and estimations by using 

various physical performances or assessments of body fat content in 
the same sample can often be markedly different. The observed dif-
ferences can be related above all to the various subjective or doubtful 
components of the used procedures. It seems to be very important to 
follow two items of train of thought of Salbe and Ravussin (2000): 
a/ These authors quantified the estimations as more accurate if they 

based on the joint evaluation of relative body fat content and car-
dio-respiratory endurance. 

b/ The risk for the development of overweight and obesity-induced 
sicknesses is exponentially increased if the high body fat content re-
lates with low cardio-respiratory endurance. 

According the results of various statistics it is an unanimous opi-
nion that in more than 50% of the adult population (62% females, 58 
% males) of the developed societies the hypo-kinesis or hypo-activi-
ty are demonstrable (Ilyés, 2001; Ogden et al., 2004; Ross and Jans-
sen, 2007). The observed prevalence is similar in our homeland too. 
The increase in the almost linear prevalence of risky body composi-
tion did not change during the past two decades and there is no reali-
ty to suppose that it reached the spike. 

The relationship between hypo-kinesis, the consecutively very 
often developed overweight or obesity and the greater prevalence of 
evolving sicknesses is known by more than 2000 years. Among 
others the composition of Hippocrates (460-377 B.C.) is the follow-
ing: “The sudden death is more often among the sluggard obese than 
in meagre athletes.” The long-lasting overweight and/or obesity are 
risks (these are direct causes in unfavourable conditions) of many 
disorders. Because of the educational limits the summary of possible 
pathological functions cannot be our real task here. 

It is a basic pedagogic principle that we should substantiate the 
adult lifestyle and practices in childhood. By the increasing distance 
between biological and social maturation it cannot be excluded that 
some of the habits (lifestyle patterns) may secure at the beginning of 
the 20s. The results of Szakály and associates (2007) can be evalua-
ted as being both positive or negative. Positive experience of the au-
thors is that many of such students has become physically active du-
ring the university studies, who refused rigorously not only the com-
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petitive sports but the school physical education also at the time of 
high school studies. Unfortunately their negative experience is more 
significant and if it possible more grave. The physically active stu-
dents have become hypoactive within four years after graduation. 
Consequently their body fat content increased significantly, and the 
physical and physiological performance decreased remarkably. The 
most often mentioned explanations (excuses) were: the employment 
activity, starting a family, constraint of buying flat or house. In addi-
tion to the significant “overfat”, irritableness, strain and high blood 
pressure were also reported as an accompanying symptom at the time 
of second investigation. 
 

The aim of the study and hypothesises 
The main aim of this investigation was to compare the physique, 

weight-related body fat content (estimated by definite skinfold thick-
nesses) and physical performance of first and second year students 
studying at three different-educational-profile faculties of the univer-
sities. Our secondary aim was to characterise their lifestyle by indi-
rect manner. 

Since the statistical relationship between the physique character-
istics, body composition and physical performance is significant in 
young adulthood too (Brodie, 1988), we wish to realise our aims by 
the answers of the following questions: 
1. As one of the consequences of the obviously different-educatio-

nal-profiles are there such differences between the body dimensi-
ons and physique characteristics of the students that can be related 
to their body composition and physical performance? 

2. Are there significant differences between the statistical distributi-
ons, means and variability measures of nutritional status in the in-
vestigated three samples? 

3. Are there any differences between the means of body composition 
attributes, and further is the relationship between physical perform-
ance and depot fat content statistically and human biologically the 
same level? 

4. By a practical approach it is an important question that are the ge-
nerally suggested (in a various handbooks) and more and more of-
ten used simple indices and anthropometric measures appropriate 
descriptors of nutritional status in young adulthood? 
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With reference to the between samples differences of the basic 
two body dimensions and physique characteristics (described by the 
metric and plastic indices) it is a necessity to devise both zero and re-
search hypothesises. In our opinion no statistical or human biological 
differences can be supposed between the means of height, body 
mass, and physique attributes of the physically active and non-active 
samples. 

According to the results of some relevant Hungarian publications 
(Mészáros and Szmodis, 1980; Farkas et al., 1986; Pechar and Mé-
száros, 1994; Csende et al., 1998), and also by the significant relati-
onship between the physique and functional characteristics a mode-
rately taller stature, lighter weight-related body mass, and moderately 
more linear physique can be supposed in the physically active (two 
hours physical activity as a mean) samples. This effect could be in 
operation, if we take into account both the aim and quality of regular 
physical activity by the side of its duration, thus the selection effects 
are in force. However, the body dimensions and body composition 
attributes characteristic for the top-athletes (Carter et al., 1982; Mé-
száros et al., 1999) cannot be supposed. 

The statistical distribution of nutritional status characteristics de-
pends in general on the sample size. The distribution of body mass 
index, relative weight and body fat content relative to body mass is 
standard normal in general (Szmodis et al., 2007). The statistical cur-
tosis and/ or skinness are often characteristic if the sample size is re-
latively small and the habitual physical activity of the subjects is mo-
derate. In our opinion no significant difference will be observed be-
tween the distribution patterns of the active and non-active samples, 
than again between the quality of greatest classes will be markedly 
different in the function of mean differences. It was supposed further 
that the consequences of conscious health-culture will appear among 
the studied variables of the samples, that is to say the comparison of 
the two non-active samples will result in markedly smaller relative 
body fat content and better physical performance in the groups of 
medical university students. 

The statistical relationship between weight-related body fat con-
tent and the suggested simple indicators of the nutritional status is 
mediocre or strong in general. Nevertheless, there are some import-
ant limits and above all conditions of their general application. In our 
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supposition the linear correlations of these indicators with relative or 
absolute body fat content will be stronger in the groups of non-active 
students. These simple indicators could be suitable for the numerical 
expression of the status, but the high proportion of common variance 
(that cannot be related to the statistical relationship) these are not 
suitable for the qualification of the status. These indicators could be 
the character of a group or a sample, but in case of the individual the 
probability of false classification is definitely greater. 
 

Subjects and methods 
The study group consists of first and second year students of fa-

culties of General Medicine, Dentistry and Pharmacy of Semmelweis 
University Budapest (n = 875). The average physical activity level 
control group was recruited among the students of Technical Univer-
sity Budapest and University of Heavy Industry Miskolc (n = 631). 
The physically active subjects, as control group were the students of 
Faculty of Physical Education and Sports Sciences (Semmelweis 
University) (n = 650). 

Body built was described by the suggestions of Conrad (1963). 
Nutritional status was estimated by the relative body fat content (cal-
culated by the calliper-metric technique of Parízková –1961–), body 
mass index and abdominal girth. The physical performance capacity 
was assessed by the time of 800m run test. 

The first step of statistical analysis was the calculation of means 
and variability measures by genders and years. Differences between 
the group means by variables were analyzed by F-test following one-
way analysis of variance. In so far as, the year differences were not 
consistently significant the samples of first and second year students 
were merged. The joint and virtual differences between the newly 
created three groups were tested by discriminant analysis, namely by 
the Mahalonobis distances and the F-tests of the procedure. For the 
discriminant analysis only the direct variables were used. In case of 
significant differences the discriminating variables were determined. 

The statistical relationship between the variables describing the 
nutritional status was analysed by linear correlation coefficients. The 
parallelism between the nutritional status characters and physical 
performance was tested also by correlation analysis. Differences be-
tween the statistical content of the linear correlation coefficients 
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were analysed following Z-transformation, and the common vari-
ances were also determined. 

The sample differences in the statistical distribution of weight-
related body fat content and body mass index were tested by chi2-
test. According the conventions in the human biology the maximum 
level of random error was limited as being less than 5% in all statis-
tical procedure. 
 

We have found 
The aim of the study was to compare the physique, weight-rela-

ted body fat content (estimated by definite skinfold thicknesses) and 
physical performance of first and second year students studying at 
three different-educational-profile faculties of the universities. Our 
secondary aim was to characterise their lifestyle by indirect manner. 
Our conclusions were formulated with keeping the well-known limi-
tations view. By the results of the cross-sectional comparison we can 
conclude: 
a/ Neither among the female groups nor the male ones were consis-

tent and significant between-year differences in the morphological 
(stature, body mass, BMI, relative body fat content) and functional 
(800m run) characteristics of the three studied young adult groups. 
This results, however, does not mean that the morphological deve-
lopment of 18-22-year-old youngsters has already been completed. 
In accordance with the relevant literature, for the demonstration of 
really moderate size and proportion changes following 18 years of 
age the cross-sectional arrangement of the study cannot be suitable. 
We should stress, however, the demonstration of these changes 
moderate were not among the aims of our study. These compari-
sons were made only in the interest of more easy and more clearly 
described comparison. 

b/ The human biological characteristics (body proportions, depot fat 
content) of the three groups differed significantly by the basic aims 
of the education varied above all along the regular physical activity 
levels of the students. 
By the kinantropometric evaluation, however, the observed non-
consistent inter-sample differences were not large enough (more-
over, they were significantly smaller than in the same comparison 
published in 1979) for explanation of the significant between-
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sample differences in nutritional status and physical performance 
in every respect. Following the exclusion of the known modifying 
factors our conclusion is: Significant differences between the body 
fat content and physical performance of the studied groups can 
trace back to the differences between their lifestyle characteristics. 
According to the shown results, the respective hypothesis drawn 
in Chapter 1 should be rejected. By the human biological variab-
les and indicators of the studied medical university students (both 
females and males) the consequences of conscious health-culture 
cannot be supposed. 

c/ Following the joint evaluation of direct and indirect characteristics 
(BMI, absolute and relative body fat content, lean body mass) of 
nutritional status in the three groups we can state. The absolute 
and relative body fat contents were significantly greater in the 2 
non-active groups in spite of the statistically same absolute body 
mass means. On the basis of main goal of this comparison we 
emphasise that the mean depot fat of medical university students 
do not differ from those of technical university students. Thus, 
the preliminary hypothesis should be rejected. 
The respective means were great irrespective of gender and the 
standard deviations were marked. The statistical distribution of 
nutritional characters was non-proportional in both non-active 
samples. The observed relative frequencies were greater in the 
right side of the curve. Thus, beyond the marked means the fre-
quencies of overweight and obesity (determined on various ba-
ses) were great in both sexes, and those did not differ in essence 
from those of the non-university student population. The non-
standard normal distributions can be related to the limited sub-
ject’s number and those are evaluated as sampling error. The 
human biologically great depot fat content and the very moderate 
body weight-related lean body mass means are such factors that 
decrease the quality of life on one hand, but these states re-
present significant risk factors for the development of the over-
weight- and obesity-induced thicknesses. The relative body fat 
content and lean body mass means cannot be evaluated as being 
“top-athletic” characteristics or extremes. In our opinion the fa-
vourable fat range (18-20% for the women or the 13-15% for the 
males) would be not only reachable for every healthy youngsters. 
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The mentioned ranges are honestly expectable especially at the 
beginning of 20s. To meet the mentioned expectations are exclu-
sively the function of decision and will-power. 

d/ Nutritional status and body composition (in contrast with the ear-
lier analysed morphological characteristics) are such environ-
mental effect dependent (namely phenotypic) variables, that are 
direct and linear relationship with physical performances. Natu-
rally there were no significant differences between the directions 
of signs, but the statistical contents of the coefficients were mar-
kedly different. The mean running performances in the physical-
ly active groups were clearly and significantly better than those 
of the non-actives. Nevertheless, the physical performance de-
creasing effect of the greater depot fat and/or lower active body 
mass was significantly stronger in the active samples. This con-
sistent result, however, can be evaluated as paradox after a su-
perficial qualification, because the strength of coefficients in this 
arrangement is not independent from the quality of performance. 
The qualification of this latter seems to be very difficult, because 
both the means and individual score were very weak. The defini-
te depot fat amount can influence in significantly smaller level if 
the performance is originally moderate. Thus, we cannot state 
that the running performance means of the two non-active samp-
les are weaker in a function greater body fat content exclusively. 
The reason is that in the determining majority the characteristic 
and definite inexperience (hypo-activity), which is also the func-
tion of lifestyle. The respective hypothesis drawn, can be eva-
luated as being true. 

e/ There are some relatively new proposals in the practice of human 
biology for application of simple characters or indices for the de-
scription or qualification of the individual nutritional status. In 
accordance with the statements of some newly published compa-
risons, the body mass index and the abdominal girth were not ap-
propriate and sensitive indicators of the individual nutritional 
status. Naturally, this statement does not relate for the biological 
content of extremely high or low body fat content, when the 
simple observation alone can be informative. The difference be-
tween the relative frequencies of BMI-based and relative body 
fat content-based qualifications was great, consequently the two 
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categorisation cannot be true at the same time. The BMI was 
consistently the more concessive clause, that is it classified less 
students into the two critical categories. The basic reason of dis-
crepancy between the suggestions, practice and rapidly growing 
experience is obvious. Namely, biologically not the heavy body 
mass (it can be related often to greater proportion of loco-motor 
system), but the great proportion or absolute amount of subcu-
taneous or visceral fat should be evaluated as being critical. The 
newly developed and more valid procedures (ultrasound, CT, 
MRI, bio-impedance) momentarily are not suitable for the inves-
tigation of large samples. The circumspectly selected, consequ-
ently the valid and repeatable techniques require definitely more 
time for the investigation than the calculation of BMI or the 
measure of abdominal girth, but the extra time recovers with in-
terest through the more accurate evaluation and classification. 
The respective hypothesis drawn in Chapter 1 can be true 
without restriction. 
According to the sown results, it is out of question that body 

composition and physical performance of our students fail to come 
about the theoretical expectations. The momentary state and the pos-
sibly developing (during the coming years) consequences give the 
grounds of the necessity of interferences at institutional level. The 
necessary modifications need both theoretical and practical bases. 
The possibility of theoretical substantiation (the introduction of favo-
urable effects of regular physical activity –not the sports training–) 
are available though the great number of disciplines appearing in the 
present programs. One side of the practical promotion could be the 
increase of prestige of physical education, concretely the recognition 
of student performance by official credits. The mentioned two 
modification require neither the changes of timetables nor extra 
financial background. The other side of the possible solution the re-
form of physical education programs. The students who basically 
refuse regular physical activity hardly suffer the traditional structure, 
content and loading of physical education. According to the great 
number of practical experience prove, that such students are signi-
ficantly more active and it is important they are more co-operative if 
the type of physical activity was chosen by them. These types of ac-
tivities (namely the modern sport or fashion activities), however, 
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could be very effective tools in the hands of well-prepared physical 
education teachers and coaches. 
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