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Abstract
Recent focus has been on combat sports and one of which is taekwondo. Whilst the literature reports on several
researches done among taekwondo athletes, nothing has been done to make practical comparisons of anthropometric
and physiologic measures. This paper reports on research, which had the objectives of:
1.

Establishing both an anthropometric and physiologic profile of elite Filipino taekwondo athletes and

2.

Comparing the elite Filipino athletes’ anthropometric and physiologic characteristics with published information
on other elite athletes and provides useful information regarding components needed to be improved to
enhance athletic performance.

Anthropometric and physiologic testing procedures were conducted to elite Filipino taekwondo athletes. A total of
twenty Filipino athletes were assessed in this study. The results of these tests were compared with the data obtained
from the identified international studies through a systematic search of the literature process. Outcomes available for
comparison were extracted from each study. Five studies were obtained for comparison. The Filipino athletes were
similar to other international elite athletes in most anthropometric measures. In the physiologic tests, it is worthy to
note that the Filipino athletes, both male and female, had significantly better leg power test scores compared with their
international counterparts; however, the female Filipino athletes scored less in flexibility and one minute sit up tests.
The findings presented in this paper should be considered so that a greater scientific approach can be taken when
designing athlete-specific, as well as team-specific training programs. Training programs that address the current
physiological shortfalls should lead to improvements in national and international competition.

Keywords: Filipino; Anthropometric; Physiologic; Elite athletes;

Taekwondo

Introduction
Overview
Elite athletes are generally characterized by a physique, optimal
strength and endurance suited to the functional requirements of their
sport [1,2]. These characteristics have been identified as anthropometric,
physiologic and performance components and have been used to
assess the fitness levels of athletes relevant to the requirements of
their sport [3]. Evaluation of change in these components throughout
a training program, and/or a season of competition are invaluable to
athletes and coaches, as they provide information on the strengths and
limitations of the athletes, and the influence of training programs [4].
This information facilitates development of individualized training
programs to assist in optimal sports performance [5]. A number
of sports profile studies have been published, mostly relating to
endurance, racket and ball games sports [6-10].

Combat sports
A relatively recent focus has been on competitive combat sports
because of their audience appeal, and the complex physical and mental
challenges they offer to athletes. A search of the literature identified
that competitive athlete anthropometric and physiologic profiles have
been reported among athletes of pencak silat, judo and taekwondo
[2,5,11-14]. These studies on combat sports either summarized findings
on the assessment of traits and abilities and made some comparisons
amongst different combat sports, correlated anthropometric profiles
with physiologic profiles or correlated these profiles with sports
performance. Competitive silat athletes were found to have lower
aerobic fitness and grip strength, higher explosive leg power and
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comparable anaerobic capacity, compared with taekwondo and judo
athletes [5]. Among male Brazilian judo athletes, those with bigger
girth circumferences were stronger, those with higher percentage body
fat performed poorer in the aerobic and special judo fitness tests and
those with high aerobic power performed better in the high intensity
intermittent exercises [11]. Amongst elite Czech taekwondo athletes,
low levels of body fat, high anaerobic capacity, good aerobic capacity,
strength and flexibility were relevant to good performance [12]. These
studies had varying focus and none made direct comparisons among a
similar group of combat sport.

Taekwondo
A prominent international combat sport is taekwondo. Taekwondo
is characterized by fast and high kicks and traces its roots from a
Korean martial art which was originally taught as self defense for
warfare [15,16]. Today, it is an official international sport and there are
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approximately 120 nations who are members of the World Taekwondo
Federation (WTF) [15]. In the 1992 and 1998 Olympics, taekwondo
was introduced as a demonstration sport; however since the 2000
Olympic Games in Sydney it has been included as part of the games
competition [17].

Taekwondo in the Philippines
Taekwondo is a favorite recreational sport in the Philippines. The
Philippine Taekwondo Association has been a member of the World
Taekwondo Federation since 1973 [18]. Elite Filipino taekwondo
athletes have been successfully competing in international competitions.
During the 1992 Barcelona Olympic Games when taekwondo was a
demonstration sport, two Filipino athletes won bronze medals [19].
More recently, there has been a growing interest amongst Filipinos to
support, engage in, and succeed in taekwondo competitions.
Whilst the literature reports on several researches done among
taekwondo athletes in terms of body fat and skinfold patterns [2],
performance characteristics [20], injuries in competition [21],
anthropometric and physiologic profile [12,13,15] and responses
during training [22], nothing has been done to make practical
comparisons of anthropometric and physiologic measures. This is of
particular importance to underpin the design of training programs
in optimizing athletes’ sports performance against their international
counterparts. Therefore, this paper reports on research, which had the
objectives of filling the identified gap in the body of literature by:
1. Establishing both an anthropometric and physiologic profile of
elite Filipino taekwondo athletes and
2. Comparing the elite Filipino athletes’ anthropometric and
physiologic characteristics with published information on
other elite athletes and provides useful information regarding
components needed to be improved to enhance athletic
performance.

Methodology
To fulfill the objectives of this study, this research has been divided
into two parts:
1.

Filipino athletes’ anthropometric and physiologic testing and

2.

Identification of international studies (which represent data of
other elite international athletes) through a systematic review
process to exhaust the literature, from which the Filipino data
can be compared.

Filipino athletes’ data collection
Ethical approval for this study was obtained from the College of
Rehabilitation Sciences – Research Ethics Committee, University of
Santo Tomas. All athletes who were eligible and agreed to participate
in the study signed the written informed consent forms.
Participants: All elite taekwondo athletes from the Philippines
national team were eligible to participate in the study. By definition, an
elite athlete means that the athletes have the physique, optimal strength
and endurance suited to the requirements of their sport [1,2] and were
current members of the national team competing at an international
level.
Methods: All consenting athletes were informed of the objectives
and procedures of the study. They were instructed to comply with the
preparations prior to testing, which includes ensuring eight hours of
sleep, not engaging in a heavy training session and no caffeine or any
form of energy enhancing substance on the day of the test [23].
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As there are no gold standard tests used internationally, a battery
of testing procedures were identified and used based on the validity
and reliability of the tests (stated in each of the test measures below)
as reported and recommended in the literature. The recommended
order of administering the tests is – anthropometry, flexibility, agility,
maximal strength and power, muscular endurance, sprint and aerobic
power [24]. The athletes were given at least five minutes to recover after
every test and allowed to rehydrate.
All testing equipment were tested and calibrated days before the
scheduled testing to ensure that all are in good working condition.
They were again calibrated on the day of the test to ensure accurate
measurements are taken.
Test battery:
Anthropometric Component:
Prior to stretching:
1. Height was measured in centimeters using a stadiometer.
The stretch stature method was utilized by having the athlete
stand with their back and feet against the stadiometer. Height
was measured as the maximum distance from the floor to the
vertex of the head in the Frankfort plane [25]. This method
of measuring height has been shown to have high ICC for
test-retest reliability (0.99) and a small error of measurement
(0.2%) [26].
2. Weight was measured in kilograms using a Detecto weighing
scale. Athletes were asked to stand on the center of the weighing
scale with minimal clothing. This method of measuring weight
has been shown to have high ICC for test-retest reliability
(0.99) and a small error of measurement (0.8%) [26].
3. Skinfold measurement, with the use of a Lange fat caliper were
taken in nine sites and were used to compute the percentage
body fat. This method of assessing body fat has been shown
to have high test-retest reliability (r=0.98) [27]. The nine sites
measured were triceps, biceps, subscapular, mid axilla, iliac,
abdominal, suprailiac, mid thigh and calf. The average for
each site was encoded, analyzed and finally reported as the
percentage body fat using the Lifesize program software [28].
Physiologic Component:
After stretching:
1. Flexibility was measured in centimeters by the sit-and-reach
test using the La Fayette sit and reach box (Model 01285A sit
and reach flexibility test, LAFAYETTE, USA). The sit-andreach test gauges the flexibility of the hamstrings and lower
back muscles, with a reliability measure of 0.92 [29]. Athletes
were instructed to sit with their knees extended on the floor
against the box. With hands on top of each other and palms
facing down, the athletes pushed the ruler forward as far as
possible without jerky movements.
2. Agility was assessed by the hexagon test (secs) using a stop
watch. A hexagon measuring 60cm on all sides at 120 degree
angle was set up. At the start of the test, the athletes stood inside
the hexagon and jumped out and in with both legs on all sides of
the hexagon, completing three cycles. The test is finished after
the third cycle and the athletes return to the starting position
[30]. There was no published information found regarding the
test-retest reliability of this test.
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3. Local muscular strength was assessed by the one minute sit
up test (repetitions). The one minute sit up test assesses the
strength of the abdominal muscles and its ability to exert force
to stabilize the trunk. The athletes lie supine with the hips and
knees in 90 degree of flexion with arms crossed over the chest.
Correct sit ups are ensured when the elbows touch the knees
and the lower back touches the floor. The total number of sit
ups completed over a period of one minutes was counted.
4. Leg power was measured by the vertical jump test (cm) using
the Swift yardstick device (Swift Yardstick, Swift Performance
Equipment, Goonellabah, NSW, Australia). The vertical jump
test is a good measure of lower leg explosive power. The
athletes reached with their dominant arm as high as they could
against the vane style apparatus to measure the initial reach
height. Using a countermovement jump, the athletes jumped
and reached as high as possible on the vane style apparatus. The
ICC for test-retest reliability and TEM for the vertical jump is
0.96 and 3.3%, respectively [26].
5. Speed test was measured by the use of the 10-meter sprint test
(secs) using the Swift timing gate light. The 10-meter sprint is
an excellent measure of anaerobic power (shorter time to finish,
greater anaerobic power) and speed (rate of movement from
one location to another). Athletes had to sprint a 10-meter
distance in the shortest time possible without slowing down
at the end. The ICC for test-retest reliability and TEM for the
10-meter sprint is 0.97 and 1.3%, respectively [26].
6. Aerobic power – Multi Stage Fitness Test (MSFT). This test
involves continuous running between two lines 20-meters
apart in time to recorded beeps. The test is made up of 23
levels where each level lasts approximately one minute. Each
level comprises a series of 20-meter shuttles where the starting
speed is 8.5km/hr and increases by 0.5km/hr at each level. On
the tape a single beep indicates the end of a shuttle and 3 beeps
indicates the start of the next level. The athletes’ score is the
level and number of shuttles reached before he/she is unable
to keep up with the CD recording. This score can be converted
to a predicted VO2max equivalent value [31]. The VO2max
obtained in a MSFT is highly correlated (r= 0.92) with VO2max
levels obtained using the direct oxygen consumption test [32].
The ICC for test-retest reliability and TEM for the multi-stage
fitness test are reported as 0.90 and 3.1%, respectively [26].
Each of the tests (anthropometric and physiologic tests) was
completed three times and conducted in the same order, except for the
fatiguing tests (sit ups and MSFT). The average of the three trials was
recorded and used for analysis.

Identification of international studies for comparison
This part of the methods section used a systematic review approach
to search and exhaust the literature which reported on elite taekwondo
athletes’ anthropometric and physiologic performance profiles.
Keywords were identified and used to search the following electronic
databases: Ovid, Medline, SPORTDiscus, Google Scholar and Web of
Knowledge. The search terms used are presented in Table 1.
To make the comparisons, means and standard deviations of
the following were extracted using Microsoft excel sheets, from the
identified studies:
•

General information
- gender and age
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•

Anthropometric test measures
- height, weight, percentage body fat

•

Fitness measurements
- flexibility, agility, leg power, one minute sit up, sprint test,
aerobic power test

Statistical analysis
Data collected from the Filipino athletes was analyzed using SAS
Version 9.1. The data was described in terms of means and standard
errors, or percentages. The Chi square test was used to analyze
differences in gender.
Comparisons through statistical pooling were then made between
the Filipino data and the data from other countries in terms of
means, percentages and variability, as expressed in the overlap of 95%
Confidence Intervals (CI). Data from the identified published studies
on the physical and performance characteristics of international
taekwondo elite athletes were summarized in terms of what information
had been reported, how it was reported, and the relevant values to be
used for comparison with the Filipino athletes. Where the international
data reported only Standard Deviations, this was converted to standard
errors and then to 95% CI, for comparison across the international
taekwondo athlete samples.
It should be noted that comparisons were only possible for tests
which were similar and valid measures of the anthropometric and
physiologic components. Otherwise, no comparison was made.
Comparisons per weight category were not considered in this study
as most of the studies did not present findings using such categories.

Results
Filipino elite athletes’ sample
All taekwondo athletes who are members of the national team met
the inclusion criteria. A total of 20 athletes, who were (10 males and
10 females) were included in this study. The physical and physiologic
characteristics are described in Table 2. There was no significant gender
difference in all variables except for height (p<0.05), with males being
taller than females.
Keyword 1 AND Keyword 2 AND

Keyword 3 AND

Taekwondo OR

Anthropometric
Physiologic$
measurements OR performance OR

Martial arts OR

Physique

Combat sports

Keyword 4
Elite players OR

Performance test$ OR Elite athletes OR
Fitness test$

National team

Table 1: Search terms used to identify studies from the literature.
Males N=10

Females N=10

Age (years)

23.8±2.3

21.4 ± 3.3

Height (cm)*

173.4±5.7

165.0±6.6

Weight (kg)

70.7±14.0

62.0±6.9

Percentage body fat (%)

11.4±5.2

23.5±4.0

Sit and reach test for flexibility (cm)

38.6±6.6

36.6±8.4

Hexagon test for agility (secs)

11.4±1.2

12.8±1.8

Leg power test (cm)

25.0±3.7

17.9±1.7

One minute sit up test for local muscle
strength (reps)

42.0±7.6

39.3±5.6

10 meter Sprint test (secs)

2.3±0.1

2.6±0.1

MSFT for aerobic power (ml/O2/kg/min)

50.5±5.0

38.1±6.1

*significant difference (p<0.05)
Table 2: Age, Anthropometric and Physiologic characteristics of 2008 elite Filipino
athletes described in means and SD.
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Search for studies for international comparison
The literature search for international studies identified 32 articles
on combat sports which were narrowed down to five (5) studies on
taekwondo for comparison. Characteristics of the five individual
studies and available data for extraction are presented in Table 3.

Anthropometric comparisons
The anthropometric characteristics of Filipino taekwondo athletes
and the elite athletes from other countries are presented in Tables 4
(males) and 5 (females). Table 4 highlights that the Filipino male
athletes were not different from the other international athletes in age
and weight. Body fat levels were not compared as completely different
tests were used as measures for this outcome. However, there is a trend
towards significance in terms of height comparison with the Filipino
male athletes measuring shorter than their counterparts (Figure 1). This
trend towards significance is indicated by largely different confidence
intervals.
The elite Filipino female athletes were not different from the other

elite female samples reported in the literature in terms of age, height
and weight. Varying body fat levels were noted among the groups.
However, direct comparisons cannot be made due to the difference
in the number of skinfold measures taken to obtained the percentage
body fat levels (Table 5).
Table 6 describes the different studies from the literature which
reported on physiologic tests conducted and the scores of the
taekwondo athletes. There was variability in the components of fitness
assessed and the tests used to measure the components which made
direct comparisons difficult. For male athletes, comparisons were
only possible for flexibility and leg power. For the female athletes,
comparisons were possible for flexibility, leg power, and the one minute
sit up test. Confidence intervals were computed for tests in which it was
possible to compare both male and female athletes.
Among the male athletes, there was no difference for flexibility.
However, for leg power, there was a significant difference as there was
no overlap of CI between the two groups of male athletes. Male Filipino

Heller et al 1998

Rivera et al 1998

Markovic et al 2005

Kazemi et al 2006

Kazemi et al 2009

Country

Czech Republic

Puerto Rico

Croatia

2000 (Sydney) Olympic Games Participants

2004 (Athens)
Olympic Games Participants

Gender

Males and females

Females only

Females only

Males and females

Males and females

Age

√

√

√

√

√

Height

√

√

√

√

√

Weight

√

√

√

√

√

Body fat %

√

√

√

X

X

Flexibility test

√

X

√

X

X

Agility test

X

X

√

X

X

Leg power test

√

X

√

X

X

1 min sit up test

X

X

√

X

X

Sprint test

X

X

√

X

X

Aerobic test

√

X

√

X

X

Table 3: Characteristics of studies and data available for extraction and comparison.
Heller et al 1998
(Czech athletes)
N=11

Kazemi et al 2006
(2000 Olympic
winners)
N=16

Kazemi et al 2006
(2000 Olympic non
-winners)
N=38

Kazemi et al 2009
(2004 Olympic
winners)
N=12

Kazemi et al 2009
(2004 Olympic non
-winners)
N=52

2008 Filipino athletes
N=10

Age (years)

20.9±2.2
[19.6-22.2]

24.4±3.3
[22.8-26.0]

25.2±4.3
[23.8-26.6]

26.1±4.6
[23.5-28.7]

26.0±4.3
[24.8-27.2]

23.8 +2.3
[22.4-25.2]

Height (cm)

179.0±6.0
[175.5-182.5]

183.0±8.0
[179.1-186.9]

179.0±8.0
[176.5-181.5]

183.0±1.1
[182.4-183.6]

181.0±0.8
[180.8-181.2]

173.4+5.7
[169.9-176.9]

Weight (kg)

69.9±8.7
[64.8-75.0]

73.4±12.1
[67.5-79.3]

73.7±14.3
[69.2-78.2]

75.8±16.1
[66.7-84.9]

74.1±13.0
[70.6-77.6]

70.7+14.0
[62.0-79.4]

Body fat (%)

8.2±3.1
Not assessed
(10 skinfold measures)

Not assessed

Not assessed

Not assessed

11.4+5.2
(9 skinfold measures)

Table 4: Elite Filipino male athletes anthropometric comparisons to other athletes reported in the literature expressed in means, SD and 95% CI.
Markovic et al
Rivera et al 1998
Heller et al 1998
2005
(Puerto Rican
(Czech athletes)
(Croatian
athletes)
N=12
athletes)
N=9
N=13

Kazemi et al
2006
(2000 Olympic
winners)
N=16

Kazemi et al
2006
(2000 Olympic
non -winners)
N=32

Kazemi et al
2009
(2004 Olympic
winners)
N=12

Kazemi et al
2009
(2004 Olympic
non -winners)
N=48

2008 Filipino
athletes
N=10

Age (years)

18.5±2.6
[17.0-20.0]

18.1±3.4
[15.9-20.3]

21.5±4.1
[19.3-23.7]

23.1±3.9
[21.2-25.0]

24.9±4.7
[23.3-26.5]

24.3±4.9
[21.5-27.1]

24.5±4.7
[23.2-25.8]

21.4±3.3
[19.3-23.4]

Height (cm)

168.0±5.0
[165.2-170.8]

163.7±6.9
[159.2-168.2]

168.0±6.6
[164.4-171.6]

170.0±7.0
[166.6-173.4]

169.0±8.0
[166.2-171.8]

173.0±0.6
[172.7-173.3]

169.0±0.7
168.8-169.2]

165.0±6.6
[160.9-169.1]

Weight (kg)

62.3±7.4
[58.1-66.5]

58.6±11.2
[51.3-65.9]

60.1±9.0
[55.2-65.0]

60.3±9.1
[55.8-64.8]

61.3±10.9
[57.5-65.1]

61.3±10.5
[55.4-67.2]

60.9±9.4
[58.2-63.6]

62.0±6.9
[57.7-66.3]

Body fat (%)

15.4±5.1
(10 skinfold
measures)

16.5±2.7
(4 skinfold
measures)

Not assessed

Not assessed

Not assessed

Not assessed

23.5±4
(9 skinfold
measures)

18.3±5.6

Table 5: Elite Filipino female athletes anthropometric comparisons to other athletes reported in the literature expressed in means, SD and 95% CI.
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Fitness Component Assessed

Heller et al 1998
(Czech athletes)

Markovic et al 2005
(Croatian athletes)

2008 Filipino athletes

Males

Females

Females

Males

Females

Flexibility (cm)

36.9+ 4.5
[34.2-40.0]

37.9+3.4
[36.0-40.0]

55.8+4.8
[53.2-58.4]

38.6+6.6
[34.5-42.7]

36.6+8.4
[31.4-41.8]

Agility (secs)

Not conducted

Not conducted

8.0 +0.3
*Side step test

11.4 + 1.2
*Hexagon test

12.8+1.8
*Hexagon test

Leg power using countermovement jump test (cm)

45.4 + 4.5
[42.7-48.1]

29.8+4.0
[27.5-32.1]

30.6+3.4
[28.8-32.4]

63.5+9.4
[57.7-69.3]

48.1+4.3
[42.8-48.1]

One minute sit up test (reps)

Not conducted

Not conducted

55.2 + 6.1
[51.9-58.5]

42.0+7.6

39.3+5.6
[35.8-42.8]

Local Muscular Endurance using the 2 minute sit up test
(reps)

Not conducted

Not conducted

Not conducted

70.9+21.6

71.6+10.4

Not conducted

3.7+0.2
*20m sprint

2.3 + 0.1
*10m sprint

2.6+0.1
*10m sprint

Sprint test (secs)

Not conducted

Aerobic power (ml/O2/kg/min)

53.9+4.4
41.6 + 4.2
48.3 + 2.8
50.5 + 5
*direct O2 consumption *direct O2 consumption *direct O2 consumption *MSFT

38.1+6.1
*MSFT

*specific tests administered; shaded columns represent male data
Table 6: Comparison of physiologic tests of elite Filipino athletes from those reported in the literature expressed in means, SD and 95% CI.

athletes had higher scores in leg power test than the male Czech athletes
(Figure 2).
Among female athletes, a variety of findings were found in the
comparisons made. In the flexibility test, female Filipino athletes
performed as well as the Czech athletes but poorer than the Croatian
athletes (Figure 3). In the leg power tests, the female Filipino athletes
performed significantly better than their international counterparts
(Figure 4). In the one minute sit up test, there was a significant difference
with the Filipino athletes scoring less than the female Croatian athletes
(Figure 5).

Discussion
This study aimed to present an anthropometric and physiologic
profile of elite Filipino taekwondo athletes which was used to compare
the Filipino’s test results with that of their international counterparts.
The data on international athletes reflected the winners and the non
winners of the 2000 and 2004 Olympic Games and other athletes from
different countries. This study highlights the importance of making
comparisons in the way presented in this study. Athletes are trained to
reach optimum sports performance, of which the ultimate goal is to excel
among their international counterparts. Thus the comparison reported
in this paper should assist the Philippines in particular, to establish a
training program which improves on the physiologic characteristics
which were poorer than the international successful competitors in this
sport. This paper may also motivate other countries to conduct similar
research to establish a sharper focus on training programs to make
their athletes more competitive in international competition even with
some limitations due to non-modifiable characteristics.
This is the first study to use a systematic review approach in
using anthropometric and physiologic test results in comparing elite
taekwondo athletes. Of note was that the Filipino athletes (males and
females) were significantly stronger than their counterparts in terms of
leg power which gives them an advantage as the sport is characterized
by bursts of sudden kicks. The male Filipino athletes were significantly
shorter than the other athletes. The female Filipino athletes scored
poorer than the other competitors in terms of flexibility and the one
minute sit up test.
Sports performance may not depend solely on physical fitness
as measured by anthropometric and physiologic testing, but a major
emphasis is given in training to achieve high levels of physical fitness
when engaging in sports competitions especially at the elite level.
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Anthropometric testing has become indispensable in any sport
when training at elite competitive levels, and when talent scouting.
A physique matching the requirements of the sport is important in
performance optimization. The nature of taekwondo involves fast and
powerful kicks and therefore requires a lean physique [16]. Markovic
and colleagues (2005) found that successful taekwondo athletes have
lower body fat and are taller than less successful ones [13]. Taller
athletes are believed to have an advantage over their opponents as they
have a longer reach and a longer body ‘lever’ allowing them to attack
the opponent in a short time, cover a larger distance and use smaller
amounts of energy [15]. In the research reported in this paper, the
current male Filipino elite athletes appear to be at a disadvantage as
they were significantly shorter than their international counterparts.
Height is not modifiable. Thus while the current cohort of elite athletes
remain in competition, they need to develop techniques to compensate
for their size. They should be trained to move more quickly, and to be
more agile, to address their shorter strides. While the Filipino female
athletes were no different from their international counterparts in
height, similar training to the males would certainly not disadvantage
them. The importance of height should be considered when talent
scouting for future potential Olympians.
The comparison between the Filipino and international data for
the physiologic tests, would appear to be useful for Filipino coaches
and trainers as they highlight clear areas for improvement in training
programs. Though the training program for the athletes was not
assessed in this study, it might be reasonable to evaluate the program
and use the results to modify and adjust the program based on the
needs of the athletes. The female Filipino athletes did not perform as
well as the Czech [12] or Croatian athletes in the sit and reach test
[13], which was a measure of flexibility. Flexibility is an important
component of fitness and performance in most sports especially in
taekwondo [33]. The nature of the sport involves strong powerful
kicks and repetitive leg movements. A higher level of flexibility allows
greater range of movement, better execution of kicks and also prevents
the occurrence of injuries. The female Filipino athletes therefore should
probably include more flexibility exercises in their training programs
to be competitive with their international counterparts. Kurz (1990)
recommends ten minutes of dynamic leg swinging activities performed
in the morning to achieve necessary flexibility for training within the
day [34].
It was of note that in comparing the datasets, the test for leg power
measured by the vertical jump test, both male and female Filipino
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Figure 1: Height comparison of elite male taekwondo athletes.
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Figure 2: Comparison of elite male taekwondo athletes’ leg power test.
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Figure 3: Comparison of elite female taekwondo athletes’ flexibility test.
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In the one minute sit up test, the female Filipino athletes had
significantly lower results compared with the Croatian athletes. The
test measures strength of the core (abdominal) muscles. It is known
that core strength is an essential component of sports performance by
ensuring stability of the trunk while performing the movement. This
prevents injuries, in particular, back injuries. Recent studies show
that exercises to improve core strength should always be incorporated
during training across sports [36]. Therefore an additional training
regimen for improving core strength should be undertaken among the
Filipino athletes to surpass the level of their counterparts.
Three other tests (agility, sprint and aerobic power tests) were
conducted for the Filipino athletes. However, the results of these tests
were not used for international comparisons as there was no data
available from the other studies (in the case of agility test) and if there
were, a different test was used to measure the component (in the case of
sprint and aerobic power test). These components are as important as
the others and have been recommended by sports scientists and trainers
to be included in test batteries [24]. These findings highlight the need
for a standard battery of tests to assess the physiologic components
which are important for taekwondo. These tests reflect important data
on characteristics of sports participants, and therefore provide useful
comparative and reference information for future sports participants.

Conclusion and Recommendations
The elite Filipino taekwondo athletes were comparable to other
international elite athletes in most physical and some of the physiologic
characteristics. As taekwondo is a sport that is characterized by bursts
of explosive kicks, Filipino athletes should take advantage of the
fact that they performed well in the leg power tests. Differences in
performance between the Filipino elite athletes and the international
elite athletes could be attributed to a number of factors, such as
genetics, training programs, nutrition and socio-cultural influences.
The findings presented in this paper should be considered in light
of each of these factors, so that a greater scientific approach can be
taken when designing athlete-specific, as well as team-specific training
programs. Training programs that address the current physiological
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[15]. Knowing that Filipino athletes performed significantly better
than the others in this component of fitness, they are considered to
be at an advantage and therefore this should be maximized by the
trainers. Enhanced leg power performance should be evident in skill
performance during competition. Sports specific drills should be
improved by the coaches, combined with training elastic strength
with power and speed. Training for power at a sport specific velocity
is considered optimal to improve competitive sport performance [35].
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Figure 4: Comparison of elite female taekwondo athletes’ leg power.

athletes performed significantly better than the other international
athletes (Czech and Croatians). Leg power is probably one of the most
important, if not the most important component in taekwondo. The
sport is characterized by the execution of sudden bursts of powerful
kicks and as reported by Kazemi and colleagues (2006), 98% of
techniques used to score the taekwondo Sydney Olympic were kicks

J Sport Medic Doping Studie
ISSN: 2161-0673 JSMDS, an open access journal

40

mean

30

U95%CI

20

L95%CI

10
0
Croatian athletes

Filipino athletes

Figure 5: Comparison of elite female taekwondo athletes’ one minute sit up
test.
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shortfalls should lead to improvements in national and international
competition results.
It seems important that future studies be conducted to assess the
effectiveness of training programs undertaken by Filipino athletes. A
standardized set of tests used worldwide could be considered in order
to provide comprehensive comparisons between athletes.
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