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ABSTRACT

Objective: This study established baseline kinanthropometric data for Filipino elite fencers. Since there
are few anthropometric data on elite fencers, the data will fill the paucity of information in our database.
The profile may be utilized to monitor, evaluate and modify training programs for competitive advantage in
international games. Methods: Anthropometric measurements were taken from 24 elite Filipino fencers
who were members of the national team and training pool of the different weapons in fencing. Height,
weight, six skinfold sites (SUM6), somatotype and segment length were measured and descriptive
analysis was used. Results: The results show that male Filipino sabre players and female epee fencers
were taller than other teams. Male and female sabre players were also heavier while epee players had
wider arm span and higher leg length. Our female elite fencers had more body fat although their
individual somatotypes were variable. The male Filipino elite players were mesomorphic similar to their
international counterparts. However, the ratio of height to segment length, important as a factor in
maintaining balance, agility and speed, appears to be the same for all players. Discussion: This work
establishes baseline kinanthropometric profile that adds to database for elite fencers. However, while
absolute terms on height, weight, segment lengths, etc. may be important, the data should be re-
evaluated. In addition, there are perhaps other factors that give competitive advantage to fencers when
they play in national and international games. Additional research is therefore recommended since
kinanthropometric characteristics, although important, may just be one of the factors that play important
roles in winning medals in this sport. Conclusion: This is the first study in the Philippines that examined
in detail kinanthropometric measurements of elite Filipino fencers. The study shows that male and female
elite players as well as players in different events show some differences in their profiles. Additional
studies should be done to give a more complete kinanthropometric profile of our fencing teams.
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INTRODUCTION However, there are only few studies both local
and international done on fencing as compared to
other sports. In the Philippines, Cabotage® took

anthropometric measurements, particularly girths,

Genetic and nutritional factors are important in
assessing how athletes will perform and studies

on physique correlated to performance is very
important in assessing sports competency of an
individual. Thus, anthropometric
measurements have been taken from local and
foreign athletes of various sports to assess the
association of form and structure to
performance. These were studies done on
pencak silat and karate®, judo?, badminton® *,
swimming®, wrestling®, taekwondo’,
powerliftingg, judo and karate’ and modern
pentathlon’®, weightlifting and powerlifting"* and
ballet dancing*? among others.
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segmental lengths, and skinfolds from the front
thigh of athletes to detect differences in leg
volume between the dominant and non-dominant
legs. He found no significant difference in the
lean thigh volume of these legs. Other studies on
fencing include correlation of cardiovascular
fitness level and fencing® in which it was
observed that the cardiovascular level of the
athletes had no significant relationship with their
fencing achievement. Types and incidence of
knee injuries, which are common to fencers
because of their postures and movements, in
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addition to the nature of the sport, were likewise
studied.™

While the aforementioned studies are useful, a
more comprehensive application of
anthropometry is yet to be done. Fencing has
become one of the Philippines’ most successful
sports in terms of international medals won. In
spite of this, there is, at present, no extensive
study conducted regarding the anthropometric
profile of elite Filipino fencers which may serve
to provide baseline data for reference purposes,
i.e. to serve as guide in selecting athletes for
competition. It is important to note, however,
that the Philippine Center for Sports Medicine
(PCSM) has been conducting physical
examinations which include some
anthropometric data. Interpretation of findings
and profiling, though, has not been done to
date.

The physical characteristics of elite Filipino
fencers in terms of body size, skinfolds (SUM®6),
somatotype and segment lengths (arm span,
leg length) have not yet been extensively
investigated. The sport is gaining general
appreciation here in the Philippines and having
studies that the public and officials can refer to
may help in improving our performance in this
sport. Specifically, elite athletes’
measurements may be of use in the
identification of potential contenders.

This study therefore was undertaken to fill up
the paucity of information on Filipino fencers
with regards to a complete anthropometric
profile. The significance of this study is
related to establishing baseline data for
athletes, specifically fencers, coaches and
sports scientists. Moreover, the results may
be utilized to monitor, evaluate, and modify
training programs, while serving as the
minimum criteria for selecting athletes. The
study also serves as a starting point for
further investigations relevant to improving
athlete performance in fencing and other
sports.

METHODOLOGY

This study employed a descriptive type of
research and primarily measured the mean
body size, sum of six skinfolds, somatotype,
and segment length of elite Filipino fencers.

Subjects
The subjects of this study were confined only to
elite Filipino fencers who were members of the
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national team and training pool of the different
weapons in fencing (foil, epee, and sabre) for the
2nd quarter of 2003. There were 24 fencers, 16
males and 8 females, with ages ranging from 19
to 27 years old, all included in the study. Mean
age was determined to be 21.85 + 2.2y. These
fencers were training at least three times a week
at the Fencing Hall of the Philsports Complex
(formerly ULTRA) at Pasig City.

At the time when measurements were taken, the
elite fencers were not competing in any national
or international sports event but were preparing
for future competitions. Measurements were
done in between trainings or while the fencers
were resting.  Prior informed consent was
obtained from all subjects included in the study.

Anthropometric Measurements

Anthropometric measurements™ and the Heath-
Carter'’’” method of somatotyping applied by
Ross and Marfell-Jones'® for Sports were
followed. These methods are used by the
International Society for the Advancement of
Kinanthropometry (ISAK) and had been
validated by Carter’® with measurements
obtained for 1,114 male and 456 female
American and South African athletes from seven
(7) team sports namely basketball, rugby,
soccer, swimming, hockey, water polo and
volleyball, as well as Bourgois et al'® for 383
male junior rowers.

The same measurements were employed by
Palabrical® in studying fat and skinfold patterns
and physique of female Filipino judo athletes and
Callanta® for elite badminton players. In the
present study, the following data were obtained:
subjects’  height,  weight, six  skinfold
measurements (triceps, subscapular, suprailliac,
abdominal, front thigh, medial calf), two bone
widths (epicondylar humerus and femur), two
girths (flexed bicep and calf), and segment
lengths (arm span and leg length).

All  skinfold measurements were taken in
triplicates at the same site using the same
equipment and by only the researcher. All
skinfold, girths, and widths measurements were
taken on the right side except for the umbilical
skinfold which was taken on the left side™® *°.

Height (stretch stature) of the barefoot subject
was measured by a wooden stadiometer, while
weight was taken using a Detecto Weighing
Scale. All skinfold thicknesses were taken with
the Slimguide skinfold caliper. The caliper was
applied 1 cm distally from the left thumb and
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index finger. Measurement included a double
layer of skin and the underlying adipose tissue
but not the muscle.

Somatotype

A Gullic Tape was used to measure the girths,
maximum arm girth of a tensed arm, and
perimeter of calf, humerus, and femur.
Somatotype was computed according to
equations derived from data used by Heath
and Carter.”

Segment Length

A Gullic Tape was used to measure the leg
length and arm span of the athletes. Leg
length was measured as the difference
between the standing height and sitting height.
Arm span was taken as the distance from the
tips of the two middle fingers.?> Sitting height
was measured with the subjects sitting on a
stadiometer. Subjects took a deep breath and
the measurement was made just as the subject
exhales.

Reliability of Measurements

Test-retest reliability of measurements were
evaluated using the % technical error of
measurement (TEM)*".

Statistical Analysis

A descriptive analysis was used with the mean
and standard deviation being computed for all
data to determine the body size (height and
weight), sum of six skinfolds, somatotype
components, and segment lengths using SPSS.

RESULTS

Anthropometric measurement:

Height and Weight

Body size measurements show that the mean
height and weight of the male elite fencers were
168.745.1 cm and 64.2+7.2 kg, respectively while
the females had mean height and weight of
161.9+49.2 and 55.7+7.3, respectively. These
results are shown in Tables 1 and 2. The findings
of this study are in agreement with findings shown
in PCSM records starting 1995 - 2003 and

Callanta® on UP varsity athletes.

The Filipino fencers studied were shorter than

international fencers

24, 25

as well as the Montreal

Olympic athletes who had a mean height of 183.6

+ 7.4 cm.

Filipino fencers studied were also

lighter than international players as well as the
Olympians whose mean weight was 77.6 + 8.1

kg.
Table 1. Kinanthropometric profile of Filipino Male Elite Fencers (Mean + SD)
Foil Epee Sabre Average %TEM*
) Height, cm 167.45+5.8 | 168.9 + 4.6 170.0 + 5.4 168.7 + 5.1 0.32
Body Size
Weight, Kg 62.1+7.4 63.8+8.4 67.3+6.1 64.2+7.2 0.14
Arm Span, cm 170.1+ 3.3 179.0 + 4.3 1747+ 7.4 1743+6.1 0.76
Segment
Length
Leg length, cm 782+16 82.2+2.8 82.7+35 80.9+3.3 0.41
Triceps, mm 95+26 9+32 11.2+28 9.9+31 2.3
Subscapular, mm 11.8+34 104 +1.2 124+ 26 11.5+28 4.5
Suprailiac, mm 10.8+3.8 94+44 13.6 +3.7 11.2+45 4.6
Skinfolds Umbilical, mm 143+45 12.8+3.9 146 +3.9 13.9+43 13
Thigh, mm 9+2.1 9.2+3.1 104+2.2 95+26 5.06
Calf, mm 6.7+ 05 76+35 9.0+1.4 7.7+24 4.3
SUMBSKF 62.1+14.3 58.4 + 13.5 71.2+12.7 63.7 + 13.5
Endomorphy 3.25+0.9 29+0.8 3.78 +0.77 3.3+1.0
Somatotype Mesomorphy 42+0.9 452 +0.6 3.98+0.8 42+0.8
Ectomorphy 25+0.9 25+0.8 21+07 2.4+0.9
*Technical Error of Measurement = (3d%/2n)°°; % TEM = 100 (TEM/grand mean); TEM for skinfolds should be about 5%, for
breadths and girths, 1% and for height about 0.5%"’
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Table 2. Kinanthropometric profile of Filipino Female Elite Fencers (Mean + SD)

Foil Epee Sabre Average %TEM*
. Height, cm 157.6+2.2 167.1 +13.7 160.5 + 8.3 161.9+9.2 0.4
Body Size
Weight, Kg 50.2 +4.7 56.1 + 6.4 63.5+6.2 557+ 7.3 0.5
Arm Span, cm 158.6 + 2.3 171.4+16.9 1622+ 7.1 164.3+11.3 0.3
Segment
Length
Leg length, cm 736+24 78.9+9.9 76.1+9.8 76.2+7.0 0.82
Triceps, mm 123+26 127+2.1 16.5+0.5 135+29 5.03
Subscapular, mm 10.3+34 11+1.4 145+ 15 116 +3.1 3.5
Suprailiac, mm 9.7+38 9.7+0.5 165+25 11.4+4.2 0.5
Skinfolds Umbilical, mm 13.0+2.0 12.0+0.8 125+15 125+21 45
Thigh, mm 14+2.2 10.0+5.2 12.0+0 12.0+4.3 4.9
Calf, mm 10+1.4 11.3+25 14.0+ 1.0 115+2.7 0.53
SUM6SKF 69.3+ 16 66.7 + 8.8 86 +0 72.5+8.3
Endomorphy 3.3+1.0 34+0.4 4,75 + 0.05 3.7+1.0
Somatotype Mesomorphy 28+0.9 26+05 45+05 31+11
Ectomorphy 28+1.1 34+1.2 1.05+0.25 26+15
*Technical Error of Measurement = (3d%/2n)°°; % TEM = 100 (TEM/grand mean); TEM for skinfolds should be about 5%, for
breadths and girths, 1% and for height about 0.5%"’

The mean height and weight by event
presented in Tables 1 and 2 show that among
male elite Filipino fencers, sabre fencers were
the tallest and heaviest in the study group. In
females, the epee fencers were the tallest
although the sabre fencers were also found to
be the heaviest.

A similar finding was obtained from data for
fencers who competed during the Cuban and
Hungarian events. The sabre fencers were
also shown to be the tallest players among
fencers with an average height of 178.3 + 5.2
cmand 178.4 £ 5.7 cm respectively.

Anthropometric measurement:

Segment Lengths

The mean arm span and leg length of male elite
fencers were determined to be 174.3+6.1 cm
and 80.9+3.3 cm, respectively while for
females, mean arm span and leg length was
164.3+411.3 and 76.2+7.0, respectively.
Among the fencers, the highest arm span and
leg length were the epee players although for
females, there is not much difference between
leg length of epee and sabre fencers. In
addition, epee fencers had the widest arm span
and highest leg length.
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Nonetheless, the ratio of arm span to leg length
(Table 3) that is critical in maintaining balance
was the same for all fencers.

Anthropometric measurement:

Body composition

The mean (X) and standard deviation (SD) of the
measurements for the sum of 6 skinfolds (SUM®6)
of the triceps, subscapular, suprailiac, umbilical,
thigh, and calf of elite male and female Filipino
fencers are also presented in tables 1 and 2.

The mean sum of six skinfolds (SUM®6) for the
male and female elite fencers was 63.7+13.5 mm
and 72.548.3, respectively. The SUMG6 gives the
relative “fatness” of the individual being studied.

It was also noted that the mean sum of six
skinfolds for females included in this study was
lower than the sum of six skinfolds of elite female
fencers who were measured prior to the 1998
Asian Games. In 1998, physical testing of
Filipino elite female fencers gave a SUM6 of
100.64+26.5.

The mean SUM6 of male Filipino fencers at
63.7+13.5 mm which was higher than the
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reported SUM6 of fencers in the Montreal The average tends to show that female fencers
Olympic Games? which was 59.8 + 24.07 mm. were more endomorphic (Table 2). However, this
conclusion cannot be made considering the
Anthropometric measurements: Somatotype limited sample size studied. Moreover, all male
The over-all somatotype rating showed that teams were mesomorphic, while all female teams
male elite fencers were mesomorphic while were endomorphic with sabre being endo-
females were shown to have high variability (fig. mesomorphic.
1).

Fig. 1. Somatochart of Filipino Elite Fencers

L] +
H 6
¢
Cu
B 5
o ® MESOMORPHY
TN 4

%
//

ha
<

-

o
-4
-5
-6
-5 -4 -3 -2 -1 0 1 2 3 4 5
X =ecto —endo
o, open circle = female, foil 0, open diamond = female, epee Fm= Mean, male
e, closed circle = male, foll 4, closed diamond = male, epee Ff = Mean, female
0, open square = female, sabre m, closed square = male, sabre
M = Montreal Olympics, 1976 2 Cu = Cuba, 1976-1980°**°
Cz = Czechoslovakia Games, 1971% H = Hungary** %

B = Bolivar Games. 1981%*%°

Philippine Journal of Allied Health Sciences May 2008 Volume 2 Issue 2 39



Reyes-Otadoy L: Anthropometric profile of elite Filipino fencers

The results for the male fencers were
consistent with those of international players
that competed in various Games (Bolivar,
Hungary, Cuba, Czechoslovakia, and
Montreal)®* > who were also mesomorphic (fig.
1).

DISCUSSION

Anthropometric or kinanthropometric
measurements is a useful tool in determining
specific desirable parameters for athletes which
is important in assessing an athlete’s health,
risk of disease or injury, diet, and effectiveness
of training programs. The information will then
serve as a guide in formulating the criteria for
choosing athletes on the basis of optimal
physique for competitive advantage. The data
will help improve athlete selection and training
modifications which in turn will produce better
performance.

In addition, the fencers’ anthropometric
measurements done during peak performance
may be used as a gauge from which fencers
and officials may be able to assess and
compare their personal profile with world- and
Olympic-caliber fencers. In the Philippines at
present, the strongest basis for inclusion in the
national pool is the quarterly ranking taken from
results of monthly open competitions.

The relevance of kinanthropometry was justified
in other sports. Profiles of athletes from
different athletic events are available in sports
centers and also via the worldwide web. These
have become the basis for other researches
such as correlating athletes’ anthropometric
profile with their performance, position in a
team like in rugby”’ and basketball,”® or with
their classification as in wrestling, powerliftin%
and bodybuilding.* Carter and Heath'”
wrote that “Physical activities that place a
premium on strength, power, speed, or
endurance, confine successful participation to
the somatotypes (physiques) best suited or best
developed for the physical requirements of the
activity.”

Ketlinski and Pickens® studied the relation of
success in fencing with speed and accuracy of
fencing movements. Speed and accuracy were
correlated with kinanthropometric data thus
their study included body size measurements in
the athletes’ profile.  They found that epee
fencers were taller and heavier, with an
average height and weight of 186.0 £ 2.27 cm
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and 78.4 + 13.08 kg, respectively, than their foil
and sabre counterparts.  Hirata *° studied the
average height and weight of Olympic players in
the Montreal Games and listed the ideal and
critical height in fencing for Olympic selection.
This, however, is old data and has not been
validated; this also was not strictly followed by
officials and other researches. Nonetheless, if
Hirata’s recommendation is to be followed, then
all male and female Filipino elite fencers are
shorter than the recommended critical height.

Segment lengths greatly affect the performance
of athlete. But while elite Filipino fencers studied
had mean arm span that conforms to world
standards, the leg length of Filipino fencers was
shorter than that of the Montreal athletes by
approx. 8.5 cm. This is a genetic trait which
Filipinos, being a race of short people, has to
overcome through more intensive training. In
running, stride length and stride rate are the
determinants of running velocity, and leg length
has been demonstrated to be directly and
proportionally related to stride length, although
the relationship is not perfect.®*

When compared by event, the female epee
fencers were found to be taller, with a wider arm
span and a longer leg length. On the other hand,
among the males, the sabre fencers were taller,
although the epee players had wider arm span.
Leg length between sabre and epee players were
not however much different.

It is interesting to note that the ratio of the
parameters taken show that males and females
had more or less equal height: arm span, height:
leg length and arm span: leg length ratio (Table
3). Fencing is one of the games that rely on
speed, accuracy and agility of players and
maintaining balance is important in the play. It
may thus be important to investigate segment
length data and their relationship to each other.
Obviously, despite being taller, male fencers do
not have greater competitive advantage than the
females since the ratio of height to segment data
are equal.

In sports, establishing an optimal weight for peak
performance is an important aspect in preparing
an athlete for competition.*> Body composition
measurement has several functions. Clinically, it
may be utilized to assess total and regional body
fat to identify health risks associated with
excessively low or high levels of total body fat. In
sports, body composition data may be used to
justify formulation of dietary recommendations
and exercise prescriptions to meet appropriate
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Table 3. Ratio of kinanthropometric parameters of Elite Filipino fencers

Foil Epee Sabre Average
Male Female Male Female Male Female Male Female
Height: weight 2.7 3.2 2.65 2.98 2.63 2.53 2.63 2.91
Height: arm span 0.98 0.99 0.94 0.97 0.97 0.99 0.97 0.99
Height: leg length 2.14 214 2.05 212 2.06 211 2.09 2.12
Arm span: leg length 2.18 2.15 2.18 2.17 2.11 2.13 2.15 2.16
Height: SUMGSKF 2.7 2.27 2.89 2,51 2.39 1.87 2.65 2.23

weight for competition.? Likewise, evaluation of
body composition can provide valuable
information on the progress of an individual

during an exercise program. This is significant
in providing indices to body fatness and
therefore a means of describing relatively subtle
changes in energy balance which are not
readily apparent from measuring body mass
alone but which have the potential to influence
performance or, in the longer term, health.®

Performance in various motor and sport skills is
highly correlated with lean body mass and
relative body fat.3* During an intensive training
program, the body density can increase which
is indicative of a reduction in body fat content
that, at the same time, would be supported by a
reduction in the skinfold thicknesses
observed.*

The average of six skinfolds (SUM6) of the
male and female elite Filipino fencers studied
was 63.7 £+ 13.5 mm and 725 + 8.3 mm,
respectively. These data show the female
tendency to have greater body fat content.
Generally, a relatively low body fat is desirable
to optimize physical performance in ssports
requiring jumping and running. Studies™ on
lightweight rowers as well as other sports® also
show that for some sports, it is the actual
percentage of body fat that determines
performance, i.e., a leaner athlete would
perform better in competitions. A large muscle
mass enhances performance in strength and
power activities.

Usually, athletes and physically active
individuals are leaner than sedentary
individuals, regardless of gender with larger
muscle mass but less body fat. Comparing
body fat between genders, females have
relatively greater body fat than male athletes in
a given sport, and the average body fatness
depends_on the type of sport and the athlete’s
position®’. Tables 1 and 2 show that sabre
players have more body fat which may be due
to the fact that their games are shorter and
hence less fat is burned. Conversely, because

of the longer
shown to have
SUM6SKEF.

playing period, epee players were
the lowest value for the

In anthropometric surveys, the skinfold method is
administered more commonly because they
provide a relatively simple and non-invasive
method of estimating general fatness. Likewise,
it has a major use in the characterization of the
regional distribution of subcutaneous adipose
tissue in the trunk and extremities®®*°. The data
obtained is used in establishing anthropometric
profiles of a specific population.

Skinfolds predict either total body density (Db,
which is the total body mass expressed relative
to total body volume) or relative body fat (%BF,
fat mass expressed as a percentage of total body
weight). The individual skinfold and sum of
skinfolds from multiple sites are inversely related
to Db; that is, the greater the sum of skinfolds,
the lower the body density, indicating a greater
%BF for the individual.”®

The Heath-Carter'® method of somatotyping is
the most commonly used method to date.
Somatotype ratings revealed that the male elite
Filipino fencers studied were mesomorphic and
less ectomorphic while females had variable
somatotypes.  Nonetheless, on the average,
females were endomorphic with sabre players
being meso-endomorphic which means that the
players have a propensity for being fat and heavy
set which could influence agility.

Coaches, from the start, scout for individuals or
athletes for events with specific characteristics on
the basis of their observation and experience.
Although it is not yet an established criterion in
fencing, epee coaches prefer, for instance, taller
fencers for their advantage at play due to longer
reach. Then nutrition and programs are
undertaken to include fencing workout and weight
training to give players a competitive edge
internationally. This work shows that perhaps
rather than absolute values for body size, the
ratio of the different anthropometric data should
be given more consideration in choosing athletes
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that have greater chances of winning their
events. In addition, since there were only 26
elite fencers representing our fencing pool
studied, it is recommended that measurements
include more athletes including those that are
not included in the elite pool. In addition, follow
up studies through several years should be
done to validate the current data. Nonetheless,
since the methods that were used had been
validated for various athletes including Filipino
judo and badminton players, and TEM is within
the valid range, the findings of this study could
be considered as part of baseline data to fill in
the paucity of information for Filipino fencers,
and serve as reference for coaches, trainors
and subsequent researches.

CONCLUSION

physique is the more apparent and quantifiable
evidence of the adequacy and effectiveness of
the factors considered. Nonetheless, it is
worthwhile to examine the other factors that
may be contributing to the regional success of
Filipino fencers.
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