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What is already known on this topic?
The increasingly high performance among athletes 
today causes that coaches have to meet more and more 
complex and more comprehensive requirements. 
Facing these challenges calls for looking for solutions 
aimed at reasonable and effective preparation of 
athletes. Striving for achievement of a champion level 
has led to shifting the emphasis in coaching onto the 
period of youth and childhood.
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Abstract
Introduction. Training of children and young people is one of the 
most important stages and subsystems in coaching and determines 
future achievements of adult athletes. Level of physical fitness 
determines effectiveness of coaching and development of technical 
skills, influences the effectiveness of tactical actions and has an 
impact on current psychical disposition of a person. Aim of Study. 
The research presented herein focused on establishing trends in 
the changes of young fencers’ motor effects (their structure and 
level) in the period of 2006-2013 with reference to tasks aimed to 
comprehensively shape functional, fitness and technical foundations 
that take account of requirements set by a desired specialisation 
and regarded as typical for an oriented stage of sport training. 
Material and Methods. The study was based on the findings of 
research carried out 2006-2013 among young fencers – members 
of the Junior Team of the Greater Poland region (KWJ). The 
analysis involved a total of 200 boys aged 15 to 16. Measurements 
– designed to determine the level and structure of the fencers’ 
motor effects – were conducted by means of the International 
Physical Fitness Test. The test was also to assess basic somatic 
parameters, such as body height and weight, and to calculate the 
BMI. Results. The research found out that the general physical 
fitness of young fencers established on the basis of the International 
Physical Fitness Test – decreases in subsequent age groups. It may 
be a consequence of a regressive trend in intergenerational motor 
changes generally observed in the population, or relate to a change 
in height-and-weight proportions leading to an increase in body 
corpulence. Conclusions. A significant drop in strength related to 
overcoming one’s body resistance is most likely an outcome of the 
above-mentioned changes in the body structure. Therefore, as it 
appears, this fact should not be regarded as confirming a view that 
the so-called strong types of physical fitness are now more seldom 
among young people. A rise in endurance abilities in the period 
under research is a positive phenomenon from the point of view of 
fencing requirements, but also or even mainly – in the context of 
reversing the negative trend as regards lower general fitness of the 
young generation.
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Introduction

It is essential for top performance in any sport that 
an athlete has a particular level of comprehensive 

physical fitness. Consequently, this is reflected by 
the division of training process into individual stages 
of comprehensive, sport-oriented and sport-specific 
training. The goal of the stage of sport-oriented 
preparation is to develop motor potential and equip a 
person in rich resources of motor skills oriented at sport-
specific training in the future [1]. Constant verification 
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of training effects helps coaches choose individual 
contents and load in programs for each athlete.
Training of children and young people is one of the 
most important stages and subsystems in coaching and 
determines future achievements of adult athletes [2]. 
Level of physical fitness determines effectiveness of 
coaching and development of technical skills, influences 
the effectiveness of tactical actions and has an impact 
on current psychical disposition of a person [3, 4].
Physical fitness profile is dynamically developed over 
the entire period of growth. Therefore, it is largely 
determined by a dynamic functions rather than static 
components of motor skills. From this standpoint, 
training in the period of intensive individual growth 
should be oriented at comprehensive improvement 
of the functions and transforming them into sport-
specific physical fitness as the dynamics of natural body 
transformations slows down [1, 5-10].
Although undoubtedly true, the above postulates have 
been often neglected in sport practice. Furthermore, 
although coaches realize the importance of sport in 
stimulation of young athlete’s development, they 
often go too far in intensification of load in particular 
directions in order to achieve the temporary effects. 
Thus, the process of sport training requires constant 
monitoring while the achievements might be one of the 
criteria for measuring progress [2].
In light of the above, the aim of the present study was to 
identify the tendencies for changes in the structure and 
levels of motor effects among young fencers in 2006-
2013 in the context of comprehensive development 
of functional, fitness-related and technical bases with 
respect to the requirements of specific training adapted 
as typical of oriented stages in coaching [11, 12].

Material and Methods

Subjects
The study evaluated sport-talented young people from 
the Greater Poland region who were members of the 
System of Youth Sports within the framework of the 
Voivodship Junior Teams. The research material was 
collected from a survey that encompassed a 8-year 
time period (2006-2013). Two hundred forty five young 
fencers participated in the survey. However, analyses 
included only the people with all the necessary test 
results. The number of cases analysed was 200 boys 
aged 15-16 years (mean ± SD: age = 15.5 ± 0.5 years).
The survey was carried out as part of cooperation 
between Eugeniusz Piasecki Poznan University of 
Physical Education and the Greater Poland Sport 

Association. The measurements were made every year 
(Table 1) and the dates were due to a temporal structure 
of training for young people in fencing.

Table 1. Number of participants over the course of the study

Year of study Boys (n)

2006 25

2007 25

2008 24

2009 26

2010 25

2011 25

2012 25

2013 25

Total 200

The young fencers who were a group of select players 
with best performance in the Greater Poland region 
under the junior younger category were exposed to 
training load and competition load which is typical of 
this stage of training. The weekly training volume in 
the clubs ranged from 8 to 10 hours on average, with 
the number of battles played in the season ranged from 
75 to 130 (depending on the sports level of the player).
The players included in the study took part in the 
training for the Voivodship Junior Teams, focused on 
improvement in technical and tactical skills, were 
preparing to the finals of the National Youth Olympic 
Games.
The research presented in this paper was conducted in 
accordance with the ethical standards of the Declaration 
of Helsinki (Ethical Principles for Research Involving 
Human Subjects). Participants and their parents and 
guardians were informed of the testing procedures and 
have given their written informed consent. The study 
was approved by the local Research Ethics Committee 
(Karol Marcinkowski Poznan University of Medical 
Sciences, Poland, resolution numbers 712/05 and 
519/07).

Procedures
The measurements focused on the level and structure of 
motor effects in the athletes studied. For this purpose, we 
used the International Physical Fitness Test (IPFT) [13] 
battery which included eight simple tests which were 
complementary enough to allow for a comprehensive 
evaluation of physical fitness. With its over 40-year 



TRENDS IN SPORT SCIENCESVol. 3(23) 131

TRENDS OF CHANGES IN STRUCTURE OF PHYSICAL FITNESS AMONG YOUNG ATHLETES

history, IPFT has been widely used by numerous 
coaches and researchers who use this non-complex 
method to evaluate the effective aspect of human motor 
activity [14]. IPFT battery is also recommended by the 
Ministry of Sport and Tourism in Poland as a tool for 
evaluation of physical fitness of young talented athletes.
Measurements of motor skills and flexibility were 
carried out according to the recommendations for the 
International Physical Fitness Test battery [13, 15]. 
Speed was evaluated by means of a 50-meter sprint 
test, also termed a short run (it evaluates locomotor 
speed); endurance of the girls studied was evaluated 
over a distance of 1000 metres (running endurance); 
flexibility: a 4 × 10 meter shuttle run with moving the 
block. Strength was tested with a standing long jump 
test (explosive power of lower limbs) and 30-second 
sit-ups (strength endurance of trunk muscles). 
Handgrip strength was tested by means of handgrip 
dynamometer, whereas the upper limb strength and 
shoulder girdle strength was evaluated using a pull-up 
test on a bar. Trunk flexibility is an anatomical trait of 
a person, with standing trunk flexion test used to reveal 
the scope of vertebral column and hip joint movement.
The results obtained in individual parts of the 
International Physical Fitness Test were converted 
into the scale of 0 to 100 points (calculated according 
to the T scale) depending on the chronological age of 
the subjects, which represents the main criterion in 
selection for training groups in children and youth sport 
at individual stages of coaching (Table 2).

We also measured basic somatic parameters such as 
body height and weight and calculated BMI (Body 
Mass Index).

Table 2. Standards for classification of physical fitness in 
IPFT [16]

Physical fitness level Score range in points 
(regardless of age or sex)

High 481 and above

Average 320–480

Low 319 and below

Statistical analyses
We used basic statistical methods for the analysis 
of the results. The following pieces of software were 
employed: Statistica 10 PL, Microsoft Office 2010. The 
statistics calculated included arithmetic mean, standard 
deviation, minimum and maximum. The results were 
normalized with respect to the mean and standard 
deviations. The significance of differences between 
mean results in individual years was evaluated using 
Tukey’s honest significant difference (HSD) test [17].

Results
Statistical characteristics observed results are presented 
in Table 3.

Table 3. Statistical characteristics of test results of male fencers in consecutive years

Ye
ar

Body 
height

Body 
mass BMI 50-m

run
Long 
jump

1000-m 
run

Handgrip 
strength Pull-ups 4×10-m 

run Sit-ups
Standing 
forward 

bend

IPFT 
score

(cm) (kg) (kg/m2) (points) (points) (points) (points) (points) (points) (points) (points) (points)

20
06

N 25

Average 174.3 63.2 20.7 59.4 57.2 52.8 62.1 43.7 61.0 59.7 54.8 450.6

Minimum 159.6 39.5 14.9 44.0 42.0 37.0 35.0 10.0 48.0 49.0 34.0 358.0

Maximum 186.5 79.0 26.5 76.0 84.0 62.0 99.0 65.0 70.0 71.0 68.0 542.0

SD 7.25 10.39 2.74 9.82 11.37 7.06 20.85 11.03 5.71 6.07 9.34 53.43

20
07

N 25

Average 169.5 55.3 19.1 56.1 54.1 51.1 50.2 42.0 60.5 54.4 53.6 421.9

Minimum 155.0 39.0 15.0 36.0 35.0 39.0 28.0 10.0 41.0 36.0 33.0 294.0

Maximum 190.0 79.6 22.7 78.0 74.0 64.0 73.0 75.0 73.0 68.0 73.0 516.0

SD 8.88 10.13 1.97 8.23 9.95 7.12 12.61 18.87 7.78 8.41 10.14 59.44
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20

08

N 25

Average 171.6 59.3 20.1 56.3 53.9 55.0 47.5 45.2 60.1 58.3 56.0 432.3

Minimum 152.3 42.4 16.0 29.0 34.0 40.0 33.0 10.0 47.0 45.0 38.0 324.0

Maximum 184.2 80.0 27.1 64.0 69.0 63.0 63.0 65.0 68.0 76.0 78.0 501.0

SD 8.00 7.77 2.45 7.44 8.30 6.48 8.01 14.58 5.32 8.57 10.01 40.07

20
09

N 25

Average 174.3 63.4 20.8 58.0 51.9 54.0 47.7 35.2 60.3 60.3 56.3 423.5

Minimum 159.8 49.1 17.9 40.0 31.0 37.0 31.0 10.0 48.0 49.0 29.0 299.0

Maximum 185.4 81.2 25.2 68.0 65.0 65.0 65.0 56.0 68.0 73.0 77.0 510.0

SD 7.42 9.03 1.94 6.72 8.86 7.01 8.93 17.37 6.36 6.67 10.98 53.36

20
10

N 25

Average 174.0 63.0 20.8 57.2 50.3 53.1 49.8 38.7 58.8 56.4 52.0 416.3

Minimum 165.0 51.0 15.9 31.0 30.0 26.0 35.0 10.0 39.0 20.0 30.0 284.0

Maximum 189.0 81.0 26.2 74.0 99.0 67.0 77.0 56.0 73.0 75.0 74.0 561.0

SD 5.30 7.54 2.31 7.48 12.54 8.44 10.03 15.04 6.88 11.47 9.48 53.94

20
11

N 25

Average 176.0 62.0 20.0 56.0 57.9 55.2 50.8 46.4 65.8 56.0 54.6 442.7

Minimum 157.0 43.8 16.3 33.0 42.0 43.0 38.0 10.0 55.0 43.0 34.0 380.0

Maximum 191.0 76.3 25.8 64.0 68.0 66.0 69.0 59.0 72.0 73.0 72.0 502.0

SD 6.96 8.01 2.10 7.15 6.88 5.67 8.36 10.58 4.21 8.19 10.41 35.49

20
12

N 25

Average 175.9 63.5 20.5 56.7 54.9 49.0 49.2 42.6 62.8 58.1 53.0 426.2

Minimum 161.0 48.2 16.7 43.0 40.0 37.0 38.0 10.0 54.0 47.0 34.0 336.0

Maximum 184.0 96.3 30.4 72.0 73.0 63.0 63.0 62.0 69.0 68.0 72.0 489.0

SD 5.77 9.69 2.60 6.72 8.61 7.44 7.28 15.54 4.29 4.78 9.65 40.99

20
13

N 25

Average 174.2 58.9 19.3 52.0 55.9 47.2 48.3 38.2 61.6 54.2 55.2 412.6

Minimum 160.0 43.6 15.8 36.0 40.0 26.0 34.0 0.0 47.0 38.0 38.0 320.0

Maximum 187.0 71.3 23.3 63.0 67.0 57.0 69.0 65.0 70.0 64.0 73.0 477.0

SD 6.98 8.57 2.04 7.46 7.56 9.13 8.97 22.25 5.59 6.66 10.05 44.19

Analysis of differences between mean results obtained 
in 2006 and 2013
The first step was to analyse the significance of 
differences between mean results. This was achieved 

using the Tukey’s honest significant difference [HSD] 
test. The results of the calculations are presented in 
Table 4.
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Table 4. Significance of differences between mean results obtained by subjects in consecutive years (Tukeys honest significant 
difference test)

Body 
height

Body 
mass BMI 50-m

run
Long 
jump

1000-m 
run

Handgrip 
strength

Pull
-ups

4×10-m 
run Sit-ups

Standing 
forward 

bend

IPFT 
score

(cm) (kg) (kg/m2) (points) (points) (points) (points) (points) (points) (points) (points) (points) pts.

Average 2006 174.3 63.2 20.7 59.4 57.2 52.8 62.1 43.7 61.0 59.7 54.8 450.6

Average 2007 169.5 55.3 19.1 56.1 54.1 51.1 50.2 42.0 60.5 54.4 53.6 421.9

Difference –4.8 –7.9 –1.6 –3.3 –3.1 –1.7 –11.9 –1.7 –0.5 –5.4 –1.4 28.7

Significance 0.3680 0.0827 0.3190 0.8449 0.9686 0.9945 0.1150 0.9999 0.9999 0.3925 0.9999 0.5349

Average 2007 169.5 55.3 19.1 56.1 54.1 51.1 50.2 42.0 60.5 54.4 53.6 421.9

Average 2008 171.6 59.3 20.1 56.3 53.9 55.0 47.5 45.2 60.1 58.3 56.0 432.3

Difference 2.1 4.0 1.0 0.2 –0.2 3.9 –2.7 3.2 –0.4 3.9 2.4 10.4

Significance 0.9647 0.7651 0.7555 1.0000 1.000 0.5468 0.9884 0.9964 0.9999 0.6440 0.9896 0.9947

Average 2008 171.6 59.3 20.1 56.3 53.9 55.0 47.5 45.2 60.1 58.3 56.0 432.3

Average 2009 174.3 63.4 20.8 58.0 51.9 54.0 47.7 35.2 60.3 60.3 56.3 423.5

Difference 2.7 4.1 0.7 1.7 –2.0 -1.0 0.2 –5.0 0.2 2.0 0.3 –8.8

Significance 0.9103 0.7011 0.9822 0.9957 0.9965 0.9998 1.0000 0.4023 1.0000 0.9919 1.0000 0.9987

Average 2009 174.3 63.4 20.8 58.0 51.9 54.0 47.7 35.2 60.3 60.3 56.3 423.5

Average 2010 174.0 63.0 20.8 57.2 50.3 53.1 49.8 38.7 58.8 56.4 52.0 416.3

Difference –0.3 –0.4 0.0 –0.8 –1.6 –0.9 2.1 3.5 –1.5 –3.9 –4.3 –6.8

Significance 1.0000 1.0000 1.0000 0.9999 0.9994 0.9998 0.9981 0.9956 0.9920 0.7201 0.8380 0.9997

Average 2010 174.0 63.0 20.8 57.2 50.3 53.1 49.8 38.7 58.8 56.4 52.0 416.3

Average 2011 176.0 62.0 20.0 56.0 57.9 55.2 50.8 46.4 65.8 56.0 54.6 442.7

Difference 2.0 –1.0 –0.8 –1.2 7.6 2.1 1.0 7.8 7.0 –0.4 2.6 26.4

Significance 0.9830 0.9999 0.9270 0.9996 0.1232 0.9772 0.9999 0.7268 0.0016 1.0000 0.9856 0.5753

Average 2011 176.0 62.0 20.0 56.0 57.9 55.2 50.8 46.4 65.8 56.0 54.6 442.7

Average 2012 175.9 63.5 20.5 56.7 54.9 49.0 49.2 42.6 62.8 58.1 53.0 426.2

Difference –0.1 1.5 0.5 0.7 –3.0 –6.2 –1.6 –3.8 –3.0 2.1 –1.6 –16.5

Significance 1.0000 0.9991 0.9961 0.9999 0.9634 0.0780 0.9996 0.9930 0.6704 0.9876 0.9992 0.9406

Average 2012 175.9 63.5 20.5 56.7 54.9 49.0 49.2 42.6 62.8 58.1 53.0 426.2

Average 2013 174.2 58.9 19.3 52.0 55.9 47.2 48.3 38.2 61.6 54.2 55.2 412.6

Difference –1.7 –5.4 –1.2 0.3 1.0 –1.8 –0.9 –3.6 –1.2 –3.9 2.2 –13.6

Significance 0.9950 0.6901 0.7255 0.4885 0.9999 0.9937 0.9999 0.9855 0.9983 0.7562 0.9965 0.9847

* denotes significant differences at p ≤ 0.05
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Analysis of the significance of differences between 
mean results obtained in consecutive years shows that 
statistically significant differences occurred between the 
years 2006 and 2007 (in handgrip strength) and between 
2010 and 2011 and concerned the level of agility.
No statistically significant differences in somatic build 
variables were found between the teams studied in 
individual years of the study.
Analysis of differences in fitness tests revealed lower level 
of overall fitness, expressed by the total of points scored in 
IPFT by the young athletes tested in 2013. However, the 
difference was not statistically significant. It is remarkable 
that the girls obtained lower results in 6 of 8 tests compared 
to the members of the Voivodship Junior Teams in 2006.

Analysis of trends of changes in mean results obtained 
in 2006-2013
Assuming that changes in the results that occur over 
the time period studied might exhibit a uniform pattern 
(which was reflected by the differences between 
individual years, see Table 2), the next stage of the study 
was to attempt to identify certain trends in the level of 
the parameters studied.
Using the least squares method, we matched a 
polynomial model of the first or second order to the 
pattern of changes that occurred. The results of the 
analyses are illustrated in the respective diagrams 
(Figures 1-12).

Figure 1. Trends of changes in mean body height                        Figure 2. Trends of changes in mean body mass

Figure 3. Trends of changes in mean body mass index BMI       Figure 4. Trends of changes in mean 50-meter sprint scores

Figure 5. Trends of changes in mean long jump scores                Figure 6. Trends of changes in mean 1000-meter run scores

  2006      2007       2008      2009      2010      2011      2012       2013

  2006       2007       2008       2009      2010       2011       2012       2013

  2006       2007       2008       2009      2010       2011       2012       2013   2006        2007       2008       2009      2010       2011       2012       2013

  2006       2007       2008       2009      2010       2011       2012       2013

  2006        2007       2008       2009      2010       2011       2012       2013
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Regarding morphological variables, a constant increase 
in body dimension in male fencers studied was 
observed. The height of the body shows a continuous 
upward trend (Figure 1).
Changes in body mass, however, showed different 
pattern, with a significant increase in the beginning of 
the period of the study and then the increase being not 
as sharp as before (Figure 2).
Consequently, the above variations in body height and 
mass affected BMI, with its value providing information 

about weight-height ratio, thus being the indicator of a 
slimmer (lower values) or more obese (higher values) 
body build (Figure 3).
In running speed test, the highest mean value of the results 
was obtained in 2006. In subsequent years, the level of this 
property initially stabilized, but the trend line indicates 
a steady decline. Consequently, in the last time trial run 
test score 50 m reaches the lowest level (Figure 4).
A gradual decline was observed to 2010 in the results 
obtained from long jump test. In subsequent years, 

Figure 7. Trends of changes in mean handgrip                             Figure 8. Trends of changes in mean shoulder strength
strength test scores                                                                         scores

Figure 9. Trends of changes in mean 4 × 10 m shuttle run          Figure 10. Trends of changes in sit-up test scores
test scores

Figure 11. Trends of changes in trunk flexion test scores             Figure 12. Trends of changes in total results obtained in IPFT

  2006       2007       2008       2009      2010       2011       2012       2013

  2006       2007       2008       2009      2010       2011       2012       2013

  2006       2007       2008       2009      2010       2011       2012       2013   2006       2007       2008       2009      2010       2011       2012       2013

  2006       2007       2008       2009      2010       2011       2012       2013

  2006       2007       2008       2009      2010       2011       2012       2013
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there was an upward trend. However, the power level 
of the leg strength studied fencers in 2006 and 2013 are 
comparable (Figure 5).
The average results obtained in the trial run at 1000 
m tend to decrease the possibility of endurance tested 
fencers. After the initial increase, subsequent years 
showed a decrease of endurance (Figure 6).
The diagram that illustrates changes in the results 
obtained during handgrip dynamometer showed an 
initial decline in the level of this parameter. In the 
following year this value rose and maintained at the 
same level for two years and a renewed decline in the 
last two years (Figure 7).
The chart that illustrate changes in the results of shoulder 
strength reveal a decline in over the entire period of the 
study. While fencers surveyed in 2008 and 2011 obtained 
scores higher than their peers before, but again further 
research terms refer to a downward trend. Generally, the 
level of the characteristics of the respondents fencers 
over the next years is very low (Figure 8).
Changes in the results obtained in the shuttle run test 
were insignificant. An insignificant reduction in the 
level of flexibility was observed in the first half of the 
period of the study. The following test dates showed the 
results obtained by fencers similar to those obtained in 
the beginning of the study (Figure 9).
The results of the sit-up test showed a steady decline. 
Consequently, the young fencers examined in 2013 
were characterized by a considerably lower level of 
abdominal muscle strength compared to their peers 
years ago (Figure 10).
In an attempt to flexibility was noted a slight tendency 
to reduce this parameter between the first and last date 
of study. In subsequent years, the average results of the 
trunk flexion fluctuate (Figure 11).
The last chart illustrates the total results for all the 
tests included in the International Physical Fitness Test 
battery. Despite certain variations in the level of overall 
fitness, the entire period of the study exhibits a declining 
tendency. It is worth noting that in the classification of 
physical fitness proposed by the Drabik [5] the studied 
fencers showed an average level (Figure 12).

Discussion
The stage of oriented training in sport is a specific 
period in human development, which coincides with 
high sensitivity of human body to external stimuli. 
It is impossible to develop young people’s aptitudes 
through training based on the methods used in adult 
population and consequently to neglect the postulate 
of comprehensiveness that promotes long-term sport-

specific development, as it exceeds the adaptive 
capabilities of young athletes. From the biological 
standpoint, the training load used should reflect the 
developmental age. It should be stressed that, if the training 
load is not based on the principle of individualization 
(with the main postulate being selection of the load 
appropriately to the athlete’s capabilities), it ceases to 
have a positive effect. Furthermore, if continued over 
a longer period of time, the inadequate training load 
might cause developmental disturbances and become a 
traumatological factor to cause overtraining and fatigue. 
Therefore, excessive training load with sport-specific 
exercises started at young age is illegitimate. Although 
using such stimuli leads to quick getting used to them, 
the adaptive mechanisms present in the growing human 
body are substantially depleted. Consequently, some 
talented athletes depart from sport prematurely, due to 
numerous injuries [7, 9, 19].
Regarding the physical fitness of athletes from the 
standpoint of long-term observation, the tendencies 
typical of general population should not be neglected.
The phenomenon of temporal variability of motor 
development caused by environmental factors has been 
thoroughly researched. Therefore, one of the directions 
of the research studies on physical fitness is analysis 
of changes in motor development that occur between 
generations. Multiple studies have demonstrated a 
negative trend with increasing regression [20, 21, 22, 
23, 24, 25]. The interpretation for these changes can 
be also found in the categories of development of a 
new fitness profile as a consequence of technological 
advances and, consequently, changes in lifestyles. The 
latter involves new systems adopted by young people, 
including the preferred model and dimension of motor 
activity.
The results of population studies can provide background 
for the observation of specific groups in different sports, 
such as fencing. Borysiuk [26] on the basis of the literature 
(including studies by Czajkowski and Brola) stated that 
the role of the overall efficiency decreases in subsequent 
stages of training. The largest of its importance falls on 
the initial step, which seems obvious. The author claims 
that the sports results in fencing depends mostly on 
technical and tactical skills, mental preparation on the 
basis of the efficiency-oriented. Considered particularly 
important psychomotor skills and practical application 
in fencing training exercises discussed forming ability, 
combined with manifestations of speed and improving 
mental processes.
Analysis of the results obtained by young fencers in 
consecutive years demonstrated that physical fitness 
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evaluated by means of the International Physical 
Fitness Test battery on consecutive years is decreasing. 
These findings confirm the above mentioned regressive 
trend of intergenerational changes. It seems logical, 
especially because the group studied was selected 
from the population, that the changes should reflect the 
changes which are typical of the general population. 
However, one could expect that subjects belonging to 
the group of increased physical activity will gain high 
results in the physical fitness test.
The causes of these phenomena might lie in changes in 
weight-height proportions that consisted in increasing 
body stoutness, which was the most noticeable in the 
studies conducted in 2009 and 2010. With regard to 
population studies, is reflected an analogy to the trend 
of increasing body mass in children and young people 
observed in recent years, which involves overweight 
and obesity, might be observed [20, 21, 27].
The findings of the present study may partially support 
the view proposed by Przewęda [28], concerning the 
structure of physical fitness of young Polish population. 
This researcher argued that, if the trends of changes 
continue, the speed- and flexibility-oriented types will 
be favoured over those strength-based. With regard to 
the young male fencers studied, this theory has reference 
mainly to the agility. In the shuttle-run test contestants 
received the highest scores of all the tests and the results 
were arranged at around 60.0 points. In two anaerobic 
trials: 50 m run and standing long jump results formed a 
range of about 59.0-54.0 points, and thus at a relatively 
low level, but higher than the results of other trials. 
Such laying of the results confirms Borysiuk [29], who 
indicates a predisposition to the anaerobic efforts of 
fencers among the five characteristics that affect the 
performance in fencing.
Physical capacity in young people represents an essential 
problem as one of the components of physical fitness. 
Changes in the course of development which have been 
observed over recent years showed a progressively 
negative trend [11, 23].
Some premises might suggest a confirmation in this 
unfavourable trend in the groups of young athletes 
studied. Over the period of eight years, insignificant 
decrease in stamina were observed despite the 
reduced levels recorded in the penultimate date of 
examinations. Obviously, this is a disadvantage from 
the standpoint of the demands of fencing as a sport of 
combined endurance and speed nature. Many authors 
point to the high values of VO2max at the top fencers 
at approximately 50.0 ml/kg/min in women and about 
55.0-60.0 ml/kg/min in men [30, 31, 32]. Borysiuk [29] 

confirms the high ceiling of the oxygen in the Polish 
top young athletes from Silesia region. The author 
concludes that the fencers presented a similar level of 
capacity like athletes in other endurance disciplines, 
however it is the result of specialized training fencing, 
control fights and tournaments. In this case capacity is 
not an object of separate training, but only the “side 
effect” of specialist training, which may provide poor 
performance in endurance running. The authors cited 
above point to the need to include in fencing training an 
aerobic and anaerobic load.
Although dissimilar in its nature, another important issue 
is the level of flexibility recorded in the groups studied. 
In many sports, including fencing, the development and 
maintaining the level of this skill is often neglected and 
coaches seem to forget that it has a substantial effect on 
the effectiveness of movements and also helps prevent 
injuries.
The most of time of the training process in various 
sports is spent on improvement of technique and tactics. 
Development of motor skills is often achieved as a 
by-product of specific training. But general physical 
fitness represents a solid foundation for development of 
technique and tactics, thus making it necessary to train 
motor skills (abilities) separately [33].

Conclusions
The overall physical fitness of young male fencers 
who participated in the study, evaluated using the 
International Physical Fitness Test, was found to be 
declining year by year. On the one hand, this might 
have been caused by the tendencies for regression in 
motor modifications across generations that have been 
observed among populations.
The essential decline we observed in strength (connected 
with overcoming the athlete’s own body resistance) is 
likely to be due to the above changes in body build. 
Therefore, it seems that it cannot be used as evidence to 
confirm the current views of decreasing percentage of 
strength-based types in the structure of physical fitness 
of young people.

What this study adds? 
A substantial decrease in endurance in the period 
studied can be viewed as a negative trend from the 
standpoint of fencing requirements (pointing to some 
neglect training) and also in the broader context of 
reversing the negative tendencies among younger 
generations to show reduced physical fitness.
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