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Abstract
Background: Disadvantageous tendencies bound with a growing distance between the somatic

development and motor condition of children and youth raise well understood anxiety,
as these phenomena endanger health and fitness of future generations. The aim of
this work is to verify if the above-mentioned phenomenon may be referred to youth
groups for whom physical activity and motor development are important elements of
everyday life.
Material/Methods: Between 1983 and 2009 data on a total of 7,663 men and 7,368 women from Poznan
AWF (University School of Physical Education) were collected annually at the same
time each year. Information was collected on the body height and mass, and the
vertical jump test. The maximum anaerobic work was calculated.
Results: In both men and women there was a tendency for a negative association between
body dimensions and fitness. A correlation analysis revealed a strong relationship
between body height and mass, directly proportional tendencies, at p<0.05 significance level, and better performance on the vertical jump test associated with higher
maximum anaerobic work.
Conclusions: Summing up, it is possible to suppose that along with stabilization of the economic
situation of the state one should expect maintaining the progress of the secular trend
in the case of somatic features; unfortunately, at the same time we will probably observe a slump in motor development.
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Introduction
Young people taking up education at the academic level constitute the germ of future elites of
the country. In the case of young people undertaking studies at colleges of physical education
these future elites are supposed to be the model of pro-healthy and active lifestyle for the rest of
society. Therefore, all worrying and negative phenomena occurring in this group should constitute
an alerting signal about the possibility of copying them to the society as a whole, in particular when
these changes have a long-term or even a secular character.
The secular trend is a sequence of changes in the phenotype occurring in consecutive generations, hence an interchangeable term for this phenomenon is "generation changes" and "long-term
tendencies of transformations", while originally it was understood as a sequence of changes happening in the course of a century, i.e. 100 years [1, 2]. It is assumed that reversals of the secular
trend are determined by changes in the economic situation and welfare of social groups on whose
basis analysis is carried out and conclusions come. The direction of the trend, its dynamics and
power are determined with the help of differences between mean values of the analyzed characteristics in the course of years or decades [3]. It is generally acknowledged that economic crises,
wars or political transformations curb the trend, and inversely – economic development, long-term
improvement in the trade boom support its hastening.
Long-term studies conducted in perspective of decades revealed a tendency for growing body
dimensions with a simultaneous decline in activity and functions of younger generations. These
adverse tendencies associated with an increasing gap between the somatic development and the
motor condition of children and teenagers arouse understandable anxiety, as these phenomena
threaten the health and the condition of future generations [4].
In Poland research on candidates for studies as well as students has been conducted in many
centers of higher education and their results confirm the appearance of changes in the morphological characteristic of these groups. This research mainly concerns measurements of strongly
genetically determined features (body height) and more ecosensitive features (body weight) [5].
Findings of research by Pilicz [6, 7] confirm the appearance of secular trends in other morphological features. Phenomena with a similar characterization were also substantiated in studies conducted in research centers of Gdansk [8, 9], Krakow [10], Poznan [11, 12], Warsaw [6, 7] and Wroclaw [13]. In many of the above-mentioned studies attention is drawn to a reduction in the pace of
the secular trend depending on the social status of families from which students came, which may
have been caused by a gradual and slow process of leveling differences in incomes, particularly of
lower social classes.
Concentrating further deliberations on candidates and students of physical education colleges,
one should consider whether changes in the enrolment process for studies have not affected the
image of changes in the trend. One should clearly underline that in successive decades requirements as for the generally understood physical fitness and condition of future students of physical
education (as well as of other fields of studies at AWF – University School of Physical Education)
were gradually reduced, and the “pass” criteria of entrance exams were constantly lowered. The
result of such activity for many years has been to abandon fitness examinations during the process
of recruitment to college by the majority of physical education universities. On the one hand, this is
understandable due to competition on the market of education; on the other hand, this causes a
drastic fall in the fitness level of young people, which is clearly confirmed by the results presented
in this paper.
Aim of the work
The purpose of this work is to check whether it is possible to relate the above-described phenomena also to youth groups for whom physical activity and motor development constitute an element of everyday life. The paper also attempts to answer the question: what can cause a reversal
in the direction of trends in the case of morphological features and its slump in the case of physical
fitness tests.
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Material and Methods
The material used in this study was taken from the Archives of the Department of Anthropology
and Biometry of Poznan AWF. It comprises the results of anthropometric measurements and attempts in physical fitness tests of candidates for physical education studies at AWF in Poznan.
Measurements of candidates at this college have been conducted for almost half a century; however, for the purposes of this study material gathered in the course of the last quarter of a century,
in years 1983-2009, was used. These examinations were performed every year in the run-up period to entrance exams running in stages, and each time particular measurements were carried out
by teams of employees of the Department of Anthropology and Biometry and of the Department of
Gymnastics, throughout the majority of years in the same line-up and with keeping the same staff
of test posts. In total 7,663 men and 7,368 women were examined.
Tab. 1. Candidates’ numbers in subsequent years of research.
Year
M
W
Year
M
W

1983
239
95
1997
233
111

1984
303
139
1998
220
115

1985
304
144
1999
205
99

1986
296
81
2000
321
145

1987
229
105
2001
364
158

1988
293
136
2002
457
139

1989
238
114
2003
489
220

1990
935
171
2004
490
204

1991
249
119
2005
274
133

1992
232
61
2006
190
84

1993
130
53
2007
190
54

1994
378
177
2008
114
45

1995
274
130
2009
208
118

1996
256
113

In the study, candidates’ body height and body weight and an attempt of the jumping ability
measuring the dynamic power of lower limbs were analyzed (it was a test of height of the vertical
jump) and a flexibility attempt measuring the range of motion in joints, determined by the depth of
forward bend. Using measurements of the body and results of the vertical jump, the maximum level
of anaerobic work was calculated – MAW [10, 14, 15].
In the analysis of metric features and attempts of physical fitness, arithmetic means and average standard deviation were estimated for individual series of examinations and arithmetic
weighted means for the entire analyzed period of time. Shaping of the features in the time function
was described graphically, and curves depicting the direction of trends were outlined with the
method of polynomial approximation of appropriately selected ranks [16].

Results
Figures from 1 to 10 present tendencies of transformations of the analyzed characteristics and
the MAW index in the course of years 1983-2009. Arithmetic means calculated for individual series
of examinations are presented in the form of points, and then in every case a polynomial curve of
an appropriately selected rank was estimated, while the straight line presents the weighted arithmetic mean.
Figures 1 and 2 present the changeability of young persons’ body height. A phenomenon of regression (or of stagnation) appears in both the examined groups: in the first decade in the case of
the male group, while in the group of women such a situation is noticeable in the first five years of
examinations. In consecutive years one can observe a progress of the average body height of
male and female candidates, all the way till 2007, when a considerable slump in the direction of the
trend line takes place in the male group and a bit weaker one in the group of women. One should
also pay attention to the fact that in the group of candidates, except for two series of examinations
(2004 and 2006), all averages fluctuated around the long-term average, while women’s mean body
heights were far more dispersed around the weighted average in the course of the entire analyzed
period.
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♦

Body height – men (cm)
Mean value

Fig. 1. Body height of the examined men

♦

Body mass – men (kg)
Mean value

Fig. 3. Body mass of the examined men

●

Body height – women (cm)
Mean value

Fig. 1. Body height of the examined women

●

Body mass – women (kg)
Mean value

Fig. 4. Body mass of the examined women

Body weight of men and women in the course of years 1983-2009 is presented graphically in
Figures 3 and 4. In both groups the course of changes of these characteristics looked alike, and
both lines of polynomial trends have the same course. In the first five years one can observe
a slight reduction in the average body weight, but already since the turn of years 1987/88 there is
a long stretch of progress, lasting uninterruptedly in both groups till the half of the first decade of
the current century. One should only pay attention to the fact that in the case of men this phenomenon took a far more dynamic form than in the group of women. A fact that polynomial curves
of both teams crossed the line of the long-term average precisely in the same year (1997) is also
worth attention.
In the case of physical fitness tests, the tendencies of transformations appear totally differently
from anthropometric features. In Figures 5 and 6 we can see the course of changes of the first of
the studied features, i.e. flexibility. In the group of candidates throughout the first five series of examinations the average range of motion in joints was at a very similar level (also at the level of the
long-term average). As we can see, throughout the next decade, mean values from individual series of examinations were above the average level only to assume values below this level in the
next decade. However, curves of long-standing trends (in both groups) demonstrate progress in
the mobility of joints from 1983 up to the early 1990s only to slump, i.e. achieve worse test results
in the depth of the forward bend, in the consecutive years and decades. Differences between
groups of men and women are observed only in the last three years of examinations, when in the
group of male candidates a reversal of the trend line direction takes place, while in the group of
women this tendency gets deeper.
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♦

●

Flexibility – men (cm)
Mean value

Fig. 5. Flexibility of the examined men

●

●

Jumping ability – men (cm)
Mean value

Fig. 7. Jumping ability of the examined men

Flexibility – women (cm)
Mean value

Fig. 6. Flexibility of the examined women

♦

Jumping ability – women (cm)
Mean value

Fig. 8. Jumping ability of the examined women

Tendencies of transformations of the test measuring explosive strength of lower limbs are depicted in Figures 7 and 8. These figures show a slightly different image from the previously observed feature, and they are also more diversified for both sexes. Since the beginning of the analyzed period till the beginning of the 1990s there is a slump in the group of candidates; simultaneously, only at the beginning of this period mean values from individual series of examinations regularly placed themselves above the long-term average. After 1994 some leveling of the average
height of the vertical jump takes place; unfortunately, in three out of five last series of examinations
the mean values are much below the long-term average, which causes a considerable “breakdown” of the trend line and a deep slump. However, female candidates for physical education studies demonstrate a slightly more stable level of the dynamic power of lower limbs throughout the
entire analyzed period. The line of the trend presents alternating periods of progress and regress,
which still invariably oscillate around the mean height of vertical jump for the entire period. Unfortunately, in the five last series of examinations we observe the same phenomenon as in the group
of men, i.e. a significant and simultaneously very much worrying phenomenon of the breakdown of
the trend.
The last figures (Fig. 9 and Fig. 10) present the level of the maximum anaerobic work, calculated on the basis of the height of vertical jump, which results in a strong correlation between both
characteristics; therefore, tendencies of transformations in this case exactly reflect the described
above image.
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●

♦

MAW – men (cm)
Mean value

MAW – women (cm)
Mean value

●

Fig. 9. Maximal anaerobic work MAW
of the examined men

Fig. 10. Maximal anaerobic work MAW
of the examined women

Also the calculated correlation coefficients between the discussed features were analyzed
(Tab. 2). As we can observe at a statistically significant level (p=0.01), body height and body mass
were interrelated in both the group of men and women. These relations had a directly proportional
character and were very strong.
Tab.2. Pearson’s simple correlation coefficients for the researched features
Body height /
Body mass
M
-0.670**
W
-0.736**
* p = 0.01 / ** p = 0.05

Jump A. / Body
height
-0.003
-0.139

Jump A. / Body
mass
-0.345
-0.031

Jump A. / MAW
0.759**
0.925**

Flexibility /
Body height
-0.361
-0.401*

Flexibility /
Body mass
-0.615**
-0.302

Observing the relation between the attempt of jumping ability and the body height, there is no
value at the level of statistical significance; however, in all cases correlations assume negative
values, which clearly shows that an increase in the two basic somatic features in these groups
causes a reduction in the dynamic power of lower limbs. One should, however, point out that in the
case of jumping ability and the body height within the male group and between the jumping ability
and the body weight within the female group these relations are simply scarce, close to zero. However, the interdependence between the attempt of the jumping ability and the index of maximum
anaerobic work is very strongly correlated in both the examined groups, also in both cases the values of the correlation coefficient were at the level of statistical significance (p=0.01).
In the case of relations between the flexibility test and the height of the examined men and
women, one can see that in all the cases the relations were inversely proportional, that is increasing parameters of the body negatively influence the range of motion in joints. The strength of these
correlations in all the cases fluctuates between an average and a strong strength of the interdependence.

Discussion
In the described analysis of test results collected in the Department of Anthropology and Biometry of Poznan AWF an attempt was made to answer a few questions, in the authors’ opinion
essential to describe the connections and relationships between motor development and the body
composition of persons who aspire to undertake studies at a prestigious college of a sports profile
as well as the causes and possible effects of such a state of affairs. These phenomena can intensify in the period of political transformation of the country as well as immediately following it even
stormier transformation of lifestyle and eating habits. It is possible to suppose that in this case the
transformation will particularly concern the generations who are growing up, being educated as
well as already entering the production phase of their lives. The older generations, in the over-
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whelming majority, already have defined nutrition habits and lifestyle, and changes are not
a characteristic defining this group of society.
Mleczko and Januszewski [10] stated that an improvement in living conditions of the society is
an agent of long-term tendencies of changes in specific environmental groups. In the studied subject matter there is a universal view that inter-generation changes appear much more firmly when a
significant improvement in living conditions of the population takes place as a result of economic
development of the country. Findings of many studies confirm this view, but, according to the present authors, it requires certain verification. The results presented above do not depict the discussed phenomenon in such a clear and transparent way. Findings presented by Dobosz [2] (period from 1979 to 1999) “confirm the long-known fact that successive generations of Polish youth
are increasingly higher and grow and mature increasingly faster”. Here a question arises: how is it
possible when the first decade of this study fell for a period of a deep economic crisis in Poland,
the time of restrictions on the majority of food stuff and supply deficiencies practically in every aspect of everyday life, while the studied features are ranked as ecosensitive. The research on candidates for studies at Poznan AWF confirm this thesis. After all, in the course of the 1980s we can
observe distinct slowing down of the secular trend in both body height and body weight. It is possible to state that we are dealing at least with the occurrence of stagnation of the trend. In the mid1990s a significant improvement in economic conditions takes place for the majority of citizens in
Poland, and ecosensitive features in the examined group react almost immediately.
One should also pay attention to the fact that till the end of the 20th century the recruited students were mainly from intellectual families, and the percentage share of this group in the society
as a whole did not exceed 5%. Subjecting the state of Polish economy to evaluation, and in its light
the situation of intellectual families, one should not expect that this group enjoyed exceptionally
favorable economic terms. Interpreting the achieved results, one should take financial capabilities
of the family into consideration – they guarantee a young person’s biological development – as well
as a manner of their distribution by parents. Bielicki et al. showed in their study [1] that it is more
advantageous for the development of youth in intellectual families [1].
The presented results of study demonstrated opposite tendencies in secular changeability of
somatic and motor development among a group of young people enrolling into studies at AWF.
Comparing the tests from the beginning of political transformation period and almost two decades
after its end, one can notice tendencies for a significant slump in the dynamic power of lower limbs,
the range of motion in joints as well as the maximum anaerobic work. Similar trends on a much
smaller scale were noticed earlier in studies on the general population of Polish students [17, 18]
and secondary school youth [19]. One should ponder what the cause of such a direction of the
trend can be, particularly in the case of young people choosing a physical education college. One
could suppose that results of physical fitness tests in this group will be characterized by the opposite direction of changes. According to the present authors, causes of this phenomenon should be
looked for not in the economic situation of the country – as in the perspective of the state it is undergoing a constant and significant improvement – but in the change of the structure of the society,
eating habits and lifestyle. Before the change of the system, the prevailing part of the society lived
at a similar level, incomes of families were settled top-down and the free market economy did not
exist. After the transformation this situation underwent a diametric change; freeing the economy
caused considerable lengthening of working hours and a significant diversification of incomes of
families, which, as a result, caused neglecting the education process of the growing up generations. Simultaneously, a media and computer revolution took place, which, in turn, brought about a
change of the preference of spending leisure time by the younger generation from outdoor games
and the bicycle to the TV set and computer games. These phenomena were, of course, overlapped
by a significant improvement in economic conditions, which resulted in the increase in obesity of
young people.
In the last section of the analysis of the problem, it only remains to mention and to sum up that
the calculated correlation coefficients confirm in all cases the presented statements, and they depict the appearance of the “opened scissors” phenomenon while comparing the dynamics of longterm transformations in the somatic and motor development of candidates for studies at AWF.
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Conclusions
Summing up, it is possible to suppose that along with stabilization of the economic situation of
the state one should expect maintaining the progress of the secular trend in the case of somatic
features; unfortunately, at the same time we will probably observe a slump in motor development.
It is a very pessimistic hypothesis, bearing in mind the fact that this regards a social group for
which caring about motor development of next generations will be a target point in the future. The
road chosen by the majority of colleges, which consists in a reduction in recruitment requirements
for next generations of students, is dictated by economic factors which were necessitated by rules
of the free market gained during the political transformation; simultaneously, the same free market
can lead to a biological decline of the society, which probably was not a purpose of the transformation in itself.
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