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Abstract
Background and Study Aim:

Fencing is a sport that relies on a complex intra play of numerous performance characteristics. Evaluation of
these characteristics is important in the field of talent identification and talent development. Multidimensional
test batteries have proven their value in different sports. The present study aimed to identify anthropometric,
physical performance and motor coordination characteristics that discriminate medallist and non-medallist
fencers.

Material and Methods:

In this cross-sectional study, 83 young fencers (21 national medallists, 62 non-medallist) between 11 and 16
years old were tested in 2010-2015 using a test battery consisting of four anthropometrical, nine physical
performance and three motor coordination tests. The fencers were divided into two groups (medallist and nonmedallist at national youth championships). First, descriptive analysis explained their general score (means)
for anthropometric, physical performance and motor coordination. Second, MANCOVA (multivariate analysis
of covariance) was used to explain to what extent the two groups were different from each other, taking into
account the effect of maturity (age at peak height velocity – APHV) and calendar age (CA).

Results:

Generally, the results showed no differences between medallist and non-medallist fencers in anthropometry,
physical performance and motor coordination. APHV significantly affected anthropometry and several strength,
speed and explosivity variables. Chronological age affected nearly all indicators of anthropometry, physical
performance, and motor coordination. MANCOVA, correcting for APHV and CA showed no significant difference
for anthropometric, physical performances and motor coordination between medallist and non-medallist fencers.

Conclusions:

This study a shows a significant effect of APHV and chronological age in anthropometric, physical performance
and motor coordination among young fencers. The possibility that only taking into account anthropometry,
physical performance, and motor coordination of young fencers in the talent identification process is limited
due to the complexity of fencing is discussed.
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Talent identification (TI)
– is defined as the process
of recognising current
participants with the potential
to excel in a particular sport.
Talent development (TD) –
provides the required learning
environment to maximise
Talent Identification potential.
Physical Performance Test –
set of tests to evaluate speed,
strength and flexibility in nonsport specific context.
APHV – the age at peak height
velocity.
KörperkoordinationsTest für
Kinder” (KTK) – Test for gross
motor coordination consisting
of 4 non-sport specific tests.
MANCOVA (multivariate
analysis of covariance) –
the main difference between
MANOVA and MANCOVA
is the “C,” which stands for
“covariance.” Both a MANOVA
and MANCOVA feature two or
more response variables, but
the key difference between the
two is the nature of the IVs.
While a MANOVA can include
only factors, an analysis
evolves from MANOVA to
MANCOVA when one or
more covariates are added to
the mix.

INTRODUCTION
Talent identification is a serious component
of many sports and a scientific approach that
has long been of great interest to coaches,
researchers, communities and governments.
Many countries have implemented formal talent
identification (TI) and talent development (TD)
models in the sport to increase their success
on the international scene. TI is defined as the
process of recognising current participants with
the potential to excel in a particular sport, while
TD provides the required learning environment to
maximise this potential [1, 2]. Efforts to develop TI
and TD models stem from the general conviction
that gifted youngsters do not automatically end
up at the highest performance level in a particular
sport. However, returns from investment on
current TI and TD models of sport in youth are
generally subpar, meaning that only a few young
athletes continue their career to achieve podium
positions at the elite sport level in adulthood
[3]. Understanding the underlying performance
characteristics that relate to international success
in various sports might help the TI process as well
as the TD process.
Numerous studies have led to a wealth of data
describing the factors that discriminate between
athletes of different levels, providing a scientific
basis for talent identification programs. Talent
identification should play a major role in modern
sport, as international competition has become
more intense and involved even younger
participants [4, 5]. Identification programmes
help to direct children towards sports [6]
and searching for talent or assessing early
development is valuable stages in almost any
multi-step sport programme [7, 8].
In the past decade, several studies have
convincingly
demonstrated
that
the
identification of characteristics in young children
can form a solid basis to identify those subjects
with the chance to excel in the future. Such an
approach does not only allow the discrimination
between successful and less successful young
athletes or the profile of young athletes in
specific sports but also allowed to predict the
future performance level to a certain extent.
Researchers have been investigating different
sports for the purpose of talent identification
or to distinguish performance and achievement
between athletes from different sports and
discipline within the same sport and playing the
position. This has been demonstrated in skating
[9], wrestling [10], volleyball [11], gymnastics
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[12, 13] soccer [1], judo [14] and many other
sports [13]. Next, to such sport-specific tests,
the importance of general motor coordination
has long been neglected in the literature
[15, 16]. The importance of motor coordination
has been demonstrated for performance
prediction [11] as well as for sports orientation.
The same generic test battery showed that it
was possible to orient athletes towards different
sports [13] as well as to sports that are to
a certain extent similar to each other, like martial
arts, karate, judo and taekwondo [17].
Despite the wealth of evidence shortly
described above, little information is available
on the sport of fencing. Fencing is an Olympic
discipline essentially based on the combat of two
competitors and winning points are made through
the contact with an opponent. The sport is
composed of individual and group disputes, using
three different combat weapons: a foil, sword or
sabre [18]. Fencing was one of the sports to be
played in the Olympics, and this sport has been
present since the first modern Olympic Games.
The electric sword was introduced in 1936
Olympic Games, the foil in 1956 and the sabre
in 1988. Since then the sport has been improved
in many ways, i.e. the rules, attire, weapon and
the scoring system.
Fencing is an intermittent combat sport with high
intensity, relying on the combination of mastery
of specific technical skills, tactical decisionmaking ability, and physical performance.
Although success in sports competitions
has often been associated with specific
anthropometric characteristics for a given sport,
the anthropometric data for fencers is limited,
inconclusive and mainly reported for descriptive
purposes. Analysis of internal proportions
of factors of the athletes’ body composition
revealed significant differences in particular
groups of features [19]. Anthropometric
characteristics seem to be a significant factor
to distinguish between differences group or
level of participation. The anthropometrical
characteristics of fencers show a typical
asymmetry of the limbs as a result of the practice
of asymmetrical sports activity, and it is difficult
to identify a significant relationship between any
one physiological characteristic and performance
[20]. Previous studies have shown that fencers
are taller but more slender with wide shoulders
and thinner waists [21]; Male fencers are taller
and have a higher body mass with longer segment
lengths compared to female fencers [22]. The
www.archbudo.com
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lower skinfold thickness may be advantageous
for faster segmental movements, and lower
physiological demands during fencing [23] might
also provide fencers with more advantages.
Concerning physical performance, elite fencers
are stronger and produced more leg power than
national level fencers [22]. There was also the
previous study discussed on the relation with
physiological [23] and dermatoglyphics (finger print)
[18]. The physiological and morphological profile of
world-class fencers were also studied which they
measure the dynamic and static strength of the
forward and backward extremities individually [24].
Finally, reaction time and spatial anticipation
have been suggested to be considered as one
of the major predictors of talent in fencing:
Elite fencers reduced their time of sensorimotor
responses in the middle phase of an attack, i.e.
they perceive and make decisions much faster
than novice fencers [25].
Overall, little information is available on profiles
of young fencers of different performance levels.
A generic, i.e. non-sport specific, test battery (see
Material and Methods) has proven its value in
discriminating gymnasts, volleyball players, or
soccer players of different levels.
The study aimed to identify anthropometric,
physical performance and motor coordination
characteristics that discriminate medallist and
non-medallist fencers.

MATERIAL AND METHODS
Participants and design
The data for this study is part of the Flemish
Sport Compass (FSC), a project that started in
2007 is still on-going [12, 26-28]. A sample of
83 (43 males and 40 females) fencers between
the age of 11 and 16 years were measured in
this cross-sectional study during the selection
for entering Flemish Top Sport School. Twentyone were classified as medallist group, managed
winning at least one medal in national youth
championships competitions one year before or
after they were tested, while the remaining 62
were classified as a non-medallist group.
This study has been conducted in accordance
with recognised ethical standards [29] and was
approved by the local Ethics Committee of the
Ghent University Hospital [30]. For all participants,
© ARCHIVES OF BUDO | SCIENCE OF MARTIAL ARTS

written informed parental consent was obtained.
None of the participants refused participation.

Measurements
The participants were measured between 20102015 and completed four anthropometrical,
nine physical performance and three motor
coordination tests. A team of experienced
examiners from the Department of Movement and
Sports Sciences assessed the generic test battery.
At any given time, instruction and demonstration
were standardised according to the test guidelines
[29]. The participants performed all tests barefoot
except the sprints, the countermovement jump
and the endurance shuttle run test, which were
all performed with running shoes.

Anthropometry
Height and sitting height (0.1 cm, Harpenden,
portable Stadiometer, Holtain, UK), body weight
was assessed using a digital balance scale
with a foot-to-foot bioelectrical impendence
system (0.1 kg, Tanita, BC-420SMA) according
to previously described procedures [30] and
manufacturer guidelines. Arm span was measured
with a tape measure in the upright position with
arms spread horizontally (to the nearest 0.1 cm).
Maturity offset was estimated with Mirwald’s
gender-specific formula for the age of peak
height velocity (APHV) [31, 32], which consists
of height, sitting height, age and weight.

Physical Performance
Flexibility was assessed by the sit-and-reach test of the
EUROFIT test battery with an accuracy of 0.5 cm [26].
The shoulder rotation test [28] was used to measure
shoulder flexibility (shoulder rotation to the nearest
1 cm). The 10x5m shuttle run (SR) test (EUROFIT)
[26] was used to measure speed and agility. The time
children needed to run back and forth as quickly as
possible between two lines 5 meters apart, 10 times
in a row, reflected their speed and agility. To estimate
explosive leg power, the countermovement jump
(CMJ), hand on the hips and the standing broad jump
was performed. The participants performed three
single jumps without arm swing recorded with an
OptoJump device (MicroGate, Italy).
The highest of three jumps was used for further
analysis (0.1 cm) and standing broad jump (SBJ)
was measured to the nearest 0.5 cm. Static
strength was measured by the handgrip (HG)
[26] in Nm. Speed was evaluated by two maximal
sprints of 30 meters with split time measured at
10 meters and 20 meters. The recovery time
between each sprint was set at two minutes. The
2018 | VOLUME 14 | 35
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fastest time for the 10m sprint, 20m sprint and
30m sprint was used for analysis [33]. The sprint
tests were recorded with MicroGate Racetime2
chronometry and Polifemo Light photocells at an
accuracy of 0.001s (MicroGate, Italy).

Motor Coordination
Gross motor coordination was evaluated using
three subtests of the “KörperkoordinationsTest
für Kinder” (KTK) [34]. The fourth test hoping
for height was not performed, due to the risk of
injuries at the ankles [35, 36]. First, participants
had to walk backwards along balance beams
of decreasing width (6 cm; 4.5 cm and 3 cm
respectively). Secondly, participants had to perform
two-legged jumps sideways over a wooden slat (2 x
15 s), summing the number of jumps over the two
trials. Thirdly, participants had to move sideways on
wooden platforms (2 x 20 s), summing the number
of relocations over two trials.

RESULTS
Demographic
APHV was estimated at 14.15 years for medallist
group and 14.50 years for the non-medallist group
(Table 1).
APHV and
CA significantly
affected
anthropometric results. The medallists scored
higher in anthropometry compare to the nonmedallist fencers, but MANCOVA analysis did
not show significant between-group differences
(Table 2).

Anthropometric
Significant APHV (CMJ, HG, sprint 30m) and CA
(SR, CMJ, HG, sprint 5m, sprint 30m) effects on
several physical performance tests were observed.
There were no significant differences (MANCOVA)
in physical performance tests between medallist
and non-medallist fencers (Table 3).

Statistical analyses

Motor coordination

All data were analysed using SPPS for Windows
version 23.0. The present study had a crosssectional design, involving two study groups:
medallist and non-medallist. The basic descriptive
indicators (mean and standard deviation) were
calculated for all analysed variables. MANOVA was
conducted to examine the difference between the
medallist and non-medallist fencers for the different
anthropometry, physical performance and motor
coordination tests. The influence of maturity and
chronological age was taken into consideration by
the using MANCOVA function. For all analyses,
a p-value of <0.05 was used, and partial eta squared
was computed to obtain the effect size.

MANCOVA analysis did not result in significant
differences in motor coordination tests between
the groups (Table 4). Similar to anthropometry
and physical performance scores, CA did
affect motor coordination performance. The
discriminant analysis applied to all tests as
predictor variables shows that all the young
fencers (80.4%) were correctly classified in their
respective group (medallist, non-medallist). Even
though the discriminant percentage of 80.4%
athletes correctly assigned to the medallist or
non-medallist group, it is clear that a significant
overlap between the profiles of both groups
exists (Figure 1).

Table 1. Demographic characteristic of medallist (n = 21) and non-medallist (n = 62) fencers between the age of 11 and 16 years.

Medallist

Variable (indicator)

overall
(n = 21)

male
(n = 9)

Non-medallist

female
(n =12)

overall
(n = 62)

male
(n = 34)

female
(n = 28)

The results of empirical variables
[mean (in brackets standard deviation)]

Calendar age (CA – years)

13.01 (1.29)

13.28 (1.77)

12.83
(0.91)

13.53 (1.77)

13.63 (1.89)

13.38 (1.61)

Age at peak height velocity
(APHV – years)

14.15 (0.83)

14.30 (0.55)

14.05 (0.98)

14.50 (1.24)

14.86 (1.03)

13.99
(1.35)
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DISCUSSION
The present study is the first to investigate differences
in anthropometric, physical performance and motor
coordination between medallist and non-medallist among
young fencers using a generic test battery. In general,
this study provides the profile characteristics of U16
young fencers, either medallist or non-medallist aged.
The main finding of this study is that, apart from the

anticipated effects of maturity status and calendar age
on anthropometry, physical performance level, and motor
coordination, no clear differences between medallists and
non-medallists were observed.
The absence of anthropometric differences might be
characteristic of the sport of fencing, which allows
different profiles to excel at a competitive level. Previous

Table 2. Anthropometric indicators of the medallist and non-medallist young fencers (**significant difference between groups p<0.01).

Variable (indicator)

Medallist
(n = 21)

Non-medallist
(n = 62)

Covariate
APHV

MANCOVA
CA

F-value
(no significant)

Age at peak height velocity APHV (years)

1.391

Chronological age CA (years)

1.426

Anthropometric

**

**

1.221

Weight (kg)

45.5
(10.15)

45.2
(11.55)

**

**

0.995

Height (cm)

159.43 (12.91)

155.88
(12.11)

**

**

0.833

82.77
(5.99)

81.68
(6.35)

**

**

0.460

157.00 (12.29)

155.21
(13.37)

**

**

0.297

Sitting height (cm)
Arm span (cm)

Table 3. Physical performance indicators of the medallist and non-medallist young fencers (**significant difference between groups p<0.01); *trend
towards significant p<0.05; n.s. no significant; APHV age at peak height velocity; CA chronological age).

Variable
(indicator)

Medallist
(n = 21)

Non-medallist
(n = 62)

Physical performance

Covariate

MANCOVA

APHV

CA

F-value
(no significant)

**

**

0.881

Sit & reach (cm)

20.38 (7.55)

24.19
(12.69)

n.s

n.s

1.048

Shoulder Flexibility (cm)

90.43 (16.97)

85.97
(21.46)

n.s

n.s

0.284

Shuttle Run (s)

20.59 (1.58)

20.62
(1.56)

n.s

*

0.392

Counter movement jump (cm)

24.77 (6.33)

23.57
(5.29)

**

**

1.160

Standing broad jump (cm)

169.90 (28.58)

166.29
(26.44)

n.s

**

1.461

Hand grip (N)

24.35 (9.92)

24.10
(10.68)

**

**

0.315

Sprint 5m (s)

1.23
(0.07)

1.27
(0.11)

n.s

**

0.592

Sprint 30m (s)

5.38
(0.50)

5.43
(0.49)

*

**

1.159
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studies also showed no significant differences
anthropometric characteristic between athletes
of different levels in female water polo [37],
powerlifters [38] and ice hockey players [39].
Apparently, the nature of the sport dictates
to what extent anthropometric variability is
allowed and does not hinder performance
development, as is the case in youth female
artistic gymnastics for example [30].

Both the raw data and the results of the
MANCOVA resulted in similar profiles of fencers
successful and unsuccessful at national youth
championships. These results contrast with
the similar analysis in other sports like judo,
soccer, volleyball or gymnastics [1, 11, 13,
14] where higher level athletes systematically
outperformed their less successful counterparts.
Similarly, no significant differences concerning

Figure 1. Graphical representation of the discriminant analysis between medallist (n = 21)
and non-medallist (n = 62) young fencers.

Table 4. Motor coordination indicators of the medallist and non-medallist young fencers (**significant difference between groups p<0.01); *trend
towards significant p<0.05; n.s. no significant; APHV age at peak height velocity; CA chronological age).

Covariate
Variable
(indicator)

Medallist
(n = 21)

Non-medallist
(n = 62)

Motor coordination

MANCOVA

APHV

CA

F-value
(no significant)

n.s

**

0.740

KTK jumping sideways

86.10
(13.25)

86.13
(11.66)

n.s

**

0.083

KTK moving sideways

55.33
(8.43)

55.47
(10.71)

n.s

**

0.207

KTK walking backwards

47.62
(12.93)

51.95
(13.28)

n.s

**

1.179
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motor coordination were observed in this study,
which is also in sharp contrast with the studies
mentioned above.
The absence of differences in between the
performance levels in this study might be
explained from different perspectives. First, the
sport of fencing might allow for a large degree of
anthropometric, physical performance level, and
general coordination in order to excel at national
youth competitions. When observing adult elites
fencers, remarkable differences in for example
anthropometric measurements are present. This
might indicate that there is more room for the
so-called ‘compensation phenomenon’ [4] that
allows compensating shortcomings on a specific
aspect of the athlete’s profile by excelling on
another component. This might be especially
the case in youth fencers. Such a phenomenon
is hardly present in sports like female artistic
gymnastics, where profiles of the majority of
the athletes are rather homogeneous. A second
explanation might stem from the idea of
‘proficiency barrier’ that is well known in motor
development research [40].
The group observed in this study might be so
far above average in most of the characteristics
observed concerning reference values for that
age group, that they all achieved the minimum
requirements of the variables measured here that
are necessary to excel. As a result, the variables
in this study have no discriminant value anymore

in this selected group. Related to this argument,
the sport of fencing is featured by its open and
unpredictable character, also relying on decisionmaking [26] capacities that were not measured in
this study. So future research on young fencers
should include one or several measures of
perceptual-cognitive evaluations like response
inhibition, reaction time, that subserve the
decision-making process. Finally, the absence of
differences between groups at a specific point in
time does not allow conclusions on the potential
predictive power of this generic test battery in
the future, as has been shown already in judo
and gymnastics. Research with a longitudinal
character might shed more light on this issue in
the future.

CONCLUSIONS
Apart from the anticipated effects of maturity
and calendar age on anthropometry, physical
performance, and general coordination, no
differences between successful and less
successful athletes were observed. This contrasts
with earlier studies in other sports using a similar
test battery and pleads for the inclusion of other
variables with discriminative power in fencing,
which is likely to be situated at the level of
decision-making ability. In addition, a longitudinal
follow-up study could shed light on the long-term
predictive power of a generic test battery for
talent identification.
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EDITORIAL NOTE
In the discussion of research on selecting candidates to combat sport in a synthetic way [42], the
authors emphasizes that Jerzy Wężowski already in the 1970s (the previous century) empirically
demonstrated that “a test of fencing fight” ensures high prediction and should be the basic criterion
for the selection of candidates for fencing [43, 44].
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