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Abstract
In this study, it is aimed to examine the relationship between leg strength and dynamic balance of
children who have fencing training. 59 epee athletes who are 11 and 12 years old (33 11-year-old,
26 12-year-old) participated in research groups. Star Excursion Balance Test was used to
determine balance performances and Baseline brand leg-dynamometer used to determine the leg
strength of athletes who had fencing training. First, the Shapiro-Wilk test was used to determine
if the data obtained during the study had a normal distribution. Pearson Correlation test was
performed for all data displaying a normal distribution. Significance levels were taken as P<0,05
According to the research findings it was determined that there is a meaningful relationship
between leg strength and balance test of athletes who have fencing training. As a result, it was
seen that balance test values increase as the leg strength increases.
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1. Introduction
Balance is an important factor in preserving the body composition which is necessary for successful
performance in sports. Therefore, it is the basis for dynamic sports which include sudden changes in the pattern of
motion especially. All sports contain a certain level of balance (Eler, 1996). Electronic systems (force platforms,
stabilimeters, etc.) via which the movements of the body center of gravity projection are examined (Tsigilis et al.,
2001; Geldhof et al., 2006) and functional dynamic balance tests such as Y Balance Test (Plisky et al., 2009) Star
Excursion Balance Test (Filipa et al., 2010) are used in balance assessment. Since the use of new system measuring
equipment is limited in reflecting the balance performance encountered during sports movements, using the
functional balance tests in the measurements is also worthful. Star excursion balance test is a test that is commonly
used in the literature for dynamic balance and postural control and that has a high fundamental reliability (Hertel et
al., 2000; Gribble et al., 2013).
Leg strength is important in fencing branch. For a successful score, factors such as a balanced en garde
position, flexibility and leg length are effective rather than lengthening to the opponent with a weapon only
(Lavoie et al., 1985). A fencer who finishes his/her attack needs to reach maximum speed at the moment to make
his/her move and needs to reach the target with his/her weapon as soon as possible. For this reason, having a good
strength is also very important for fencers as well as other features (Gioux et al., 1984). The fatigue that may occur
late in the running battle during a fencing game may obstruct to maintain balance especially.
Leg strength is a subject that has been studied frequently in fencing sport (Ntai et al., 2017). Within the scope of
studies with leg strength, studies towards the effect of applied training programs, dominant and non-dominant leg
strength comparison, differences between elite and non-elite fencers have been carried out (Tsolakis et al., 2010;
Tsolakis et al., 2010; Tsolakis and Vagenas, 2010; Tsolakis et al., 2011). Several studies have also been conducted to
examine the relationship between lower extremity muscle strength and balance performance. These studies have
been applied to different branches (Soyuer and Mirza, 2006; Mohammadi et al., 2012; Celenk et al., 2015; Siriphorn
and Chamonchant, 2015; Aktuğ, 2016). Within the scope of studies related to fencing, anthropometric
characteristics, variables such as age, sports age have been examined more. We carried out our study to investigate
if there is a relationship between balance and leg strength, the two characteristics that are important for fencers.

2. Method
2.1. Participants
Measurements have been taken from 59 11 and 12-year-old epee athletes (33 11-year-old, 26 12-year-old) who
have joined the Turkey Super Juniors and Juniors Championships held in the province of Eskisehir in 2017. The
athletes, who have been receiving fencing training at least for 1 year and working out at least 3 days a week, have
participated in this study in line with the information obtained from their coaches. After initially contacting the
Federation, permissions have been taken from Eskişehir provincial representative, who made the organization, and
coaches of the participants and then the athletes have joined the measurements voluntarily. During the
measurement, the hand of a participant that he/she actively uses has been preferred.

2.2. Measurement Tool
Dynamic balance measurement; Star excursion balance test, which interests lower extremity and measures the
dynamic balance of participants, has been used in this study. The test is carried out in eight directions. The test can
be used to measure clockwise and anti-clockwise or both sides (Reiman and Manske, 2009). The outmost point that
an athlete maintains his/her position for three seconds is recorded in centimeters (Lockie et al., 2013).
Measurement Of Leg Strength: The measurement was made using Baseline brand leg-dynamometer. Following
five minutes of warm-up, after placing their feet on the dynamometer table with their knees bent, the subjects have
hove the dynamometer bar, which they have grabbed with their hands, vertically at a maximum using their legs
while their arms were stiff, backs were straight and torsos were leaned forward slightly. This heaving has been
repeated three times and the best value has been recorded for every subject.

2.3. Application
Athletes have been summoned one by one and taken to the private area prepared for measurement. First, their
demographic information was recorded. Following that, star excursion balance test (with both feet) and strength
measurement have been carried out respectively. For the star excursion balance test, the athletes have waited
unshod in the starting position at the exact center of the star which had been previously fixed to the ground. They
have reached out to the outmost point they could with the 45-degree angle for the 8 points which were predetermined. The proper trial has been regarded as the participant touching the outmost point with a reach out
move without unbalancing and coming back to the starting point without unbalancing again. The participant's
getting support from the ground during touching or touching a different point with loss of his/her balance has not
been considered as a proper trial and the trial has been repeated. For the assessment of one participant, a total of 16
scores, both right and left scores for 8 points, have been recorded considering the average of 3 tries for each
direction.

2.4. Analysis
Statistical analysis was performed via SPSS 22 program. Shapiro-Wilk test has been used to determine if the
data had a normal distribution. The relationship between leg strength and balance performance values has been
analyzed using Pearson for the data that is deemed to have a normal distribution in the test result. Significance
level has been taken as p<0,05
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3. Findings
Table-1. Descriptive Statistics

RIGHT
LEFT

STAR EXCURSİON BALANCE TEST

Descriptive Statistics
Mean
antrerior
26,56
anterolateral
52,41
lateral
44,98
posterolateral
51,93
posterior
121,37
postermedial
65,81
anteromedial
66,17
medial
59,37
antrerior
15,25
anteromedial
67,66
medial
68,05
postermedial
71,66
posterior
123,58
posterolateral
54,83
lateral
50,83
anterolateral
46,14
THE LEG POWER
52,43

Std. Deviation
16,375
20,383
15,206
16,211
24,681
11,751
18,640
22,995
15,360
13,811
20,077
17,670
24,146
18,302
12,248
15,964
18,793

Source: Author's field work

Table-2. The Relationship Between Star Excursion Balance Test and Leg Strength

Right Leg Star Excurision Balance
Antrerior
Anterolateral
Lateral
Posterolateral
Posterior
Postermedial
Anteromedial
Medial
Left Leg Star Excurision Balance
Antrerior
Anteromedial
Medial
Postermedial
Posterior
Posterolateral
Lateral
Anterolateral

Leg Strength
Pearson Correlation
,290
,409
,369
,353
,428
,683
,484
,518
-,023
,599
,649
,626
,482
,454
,636
,423

Sig. (2-tailed)
,026
,001
,004
,006
,001
,000
,000
,000
,863
,000
,000
,000
,000
,000
,000
,001

Source: Calculated from primary data *Level of significance at p<0.05

According to the leg strength and star excursion balance test results, despite the non-existence of a significant
relationship in the direction of Anterior Left Foot, it has been founded that there is a significant relationship
between star excursion balance test and leg strength in all other parts.
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4. Discussion
A sudden and severe forward move is the most characteristical leg move for a fencer. Because each attack
develops on the basis of this movement. A forward move made fast and timely is regarded as the core principle of
being a successful fencer and this sport (Weineck, 1998). Fencing is a sport which also improves balance by the
nature of posture and footwork. Fencers move like they are walking on a thin line and they have to maintain their
balances either at high speed or sudden deflections not to be eliminated from the game (Gökmen et al., 1995).
Within the scope of our study, it has been noted that there is a positive correlation between balance and leg
strength characteristics and balance values increase as the leg strength increases. Studies in different branches
seem to support our work. Soyuer and Mirza (2006) have found in their study that there is a relationship between
balance and lower extremity muscle strength. Siriphorn and Chamonchant (2015) have stated in their study (2015)
that, as a result of the Wii balance exercise that they had applied to the weight-lifters, the balance skill has been
improved and the strength of lower extremity muscles has been increased. Mohammadi et al. (2012) have found in
their study on young male athletes that the leg strength has increased and improvements on dynamic and static
balance have occurred following a 6-week strength training toward leg muscles. Soyuer and Mirza (2006) have
revealed in their study on subjects with Multiple Sclerosis that a relationship between balance and lower extremity
muscle strength is existent. Bressel et al. have mentioned the existence of a relationship between dynamic balance
and performance in their study, which was carried out in 2007 (Bressel et al., 2007). Muscles transmit strength with
the strength they produce by reaching out to adjacent body parts. These functions of muscles and joints are the
basic mechanism that allows the emergence of the movement. A good posture and stability require the coordination
of joint positions and movements. Different joints and different muscles, correspondingly, are used to maintain the
balance and posture required for the work done (Kunduracıoğlu, 1999). Celenk et al. (2015). They have stated that
there is a positive correlation between Quadriceps muscle strength and balance performance. Mohammadi et al.
(2012) have stated that a 6-week strength program has increased leg strength in young athletes, this situation has
generated improvements on dynamic and static balance performance. Young et al. (2010) have stated that the
relationship between lower extremity muscle strength and balance performance might be arising from the
emergence of muscle coordination and the increase in motor unit contraction speed. Again, Liman (2008) has
explained the positive correlation between strength and balance with the development of inner-muscle and intramuscles coordination by the increase in muscle strength and this situation increasing synergist and antagonist
working capacities of extensor and flexor muscles.
In some of the studies, a meaningful relationship has not been found. In Kurt's study (2015) that was performed
with 30 male freestyle wrestlers, who are selected to the national team, a statistically significant difference between
leg strengths of weights has been determined where a statistically significant difference between balance results
has not been determined in the scope of Freestyle Wrestling. Kapşigay et al. (2013) couldn't have detected a
statistically significant difference between dominant and non-dominant lower extremity body balance in their study
that they have performed on footballers.
As a result, in our study, which was conducted with fencers, it was found that there is a positive correlation
between leg strength and balance. It has been revealed that the balance characteristic also improves as the leg
strength increases. Looking at the results of studies, that have been conducted on different disciplines, it has been
seen that there is a necessity of strength exercises to be included in training programs (Manolopoulos et al., 2004;
Asadi et al., 2016). Under the circumstances, the inclusion of specific strength exercises in training programs along
with technical tactical practices is recommended to be a good fencer.

5. Limitations and Suggestions
It is thought that there are not enough studies on fencing branch and that the studies related to this field
should be increased. The number of samples can be increased.

References
Aktuğ, Z.B., 2016. Investigating the relationship between isokinetic leg strength and balance performance LEG volume and leg mass in
professional football players. Erciyes University, Health Sciences Institute, Department of Physical Education and Sports, PhD
Thesis, Kayseri.
Asadi, A., H. Arazi, W.B. Young and E.S. De Villarreal, 2016. The effects of plyometric training on change-of-direction ability: A metaanalysis. International Journal of Sports Physiology and Performance, 11(5): 563-573. Available at:
https://doi.org/10.1123/ijspp.2015-0694.
Bressel, E., J. Yonker, J. Kras and E. Heath, 2007. Comparison of static and dynamic balance in female collegiate soccer, basketball, and
gymnastics athletes. Journal of Athletic Training, 42(1): 42-46.
Celenk, Ç., İ. Marangoz, Z.B. Aktuğ, E. Top and M. Akıl, 2015. The effect of quadriceps femoris and hamstring muscular force on static and
dynamic balance performance. International Journal of Physical Education Sports and Health, 2(2): 323-325.
Eler, S., 1996. The examınatıon of some motorıc and physıologıcal parameters of elıte class handball players throughout one season traınıng
perıod. Gazi University, Health Sciences Institute, Department of Physical Education and Sports, Master Thesis, Ankara.
Filipa, A., R. Byrnes, M.V. Paterno, G.D. Myer and T.E. Hewett, 2010. Neuromuscular training improves performance on the star excursion
balance test in young female athletes. Journal of Orthopaedic & Sports Physical Therapy, 40(9): 551-558. Available at:
https://doi.org/10.2519/jospt.2010.3325.
Geldhof, E., G. Cardon, I. De Bourdeaudhuij, L. Danneels, P. Coorevits, G. Vanderstraeten and D. De Clercq, 2006. Static and dynamic
standing balance: Test-retest reliability and reference values in 9 to 10 year old children. European Journal of Pediatrics, 165(11):
779-786. Available at: https://doi.org/10.1007/s00431-006-0173-5.
Gioux, M., P. Ame and M.V.A. Dogui, 1984. Biomechanical and electrotnyographycal characteristics of the human quadriceps in relation
with sport performance. Proceedings of the World Congress of Sports Medicine, Urban and Schwarzenherg. pp: 699-705.
Gökmen, H., T. Karagül and F.H. Aşçı, 1995. Psychomotor development. Ankara: General Directorate of Youth and Sports Publications, 14.
Gribble, P.A., S.E. Kelly, K.M. Refshauge and C.E. Hiller, 2013. Interrater reliability of the star excursion balance test. Journal of Athletic
Training, 48(5): 621-626. Available at: https://doi.org/10.4085/1062-6050-48.3.03.
Hertel, J., S.J. Miller and C.R. Denegar, 2000. Intratester and intertester reliability during the star excursion balance tests. Journal of Sport
Rehabilitation, 9(2): 104-116. Available at: https://doi.org/10.1123/jsr.9.2.104.
Kapşigay, B., B. Özgül, Z. Sarı and M.G. Polat, 2013. Investigation of the effect of the dominant and non-dominant lower limb on body
balance in football players. 7th Congress of national sports Physiotherapists, 7-9 November, Ankara.

42
© 2018 by the authors; licensee Asian Online Journal Publishing Group

Asian Journal of Education and Training, 2019, 5(1): 39-43
Kunduracıoğlu, B., 1999. Stabilometrıc evaluation of lower extremıty proprıoception before and after cycung and running exercises. Ankara
University Faculty of Medicine, Department of Sports Medicine, Master Thesis, Ankara.
Lavoie, J.M., L. Leger, R. Pitre and J.F. Etmarını, 1985. Fencing competition Epee. Analysis of travel times and distances. Sports Medicine,
59(5): 279-283.
Liman, Ö.N., 2008. The effects of aerobıc-step and pılates exercıse on strength, flexıbılıty, anaerobıc power, balance and body composıtıon.
Gazi University Health Sciences Institute, Department of Physical Education and Sports, Master Thesis, Ankara.
Lockie, R.G., A.B. Schultz, T.M. Luczo, S.J. Callaghan and M.D. Jeffriess, 2013. Effect of unılateral dynamıc stabılıty on lateral jump
performance in team sport athletes. Serbian Journal of Sports Sciences, 7(4): 159-166.
Manolopoulos, E., C. Papadopoulos, K. Salonikidis, E. Katartzi and S. Poluha, 2004. Strength training effects on physical conditioning and
instep kick kinematics in young amateur soccer players during preseason. Percept Mot Skills, 99(2): 701–710. Available at:
https://doi.org/10.2466/pms.99.2.701-710.
Mohammadi, V., M. Alizadeh and A. Gaieni, 2012. The effects of six weeks strength exercises on static and dynamic balance of young male
athletes. Procedia-Social and Behavioral Sciences, 31: 247-250. Available at: https://doi.org/10.1016/j.sbspro.2011.12.050.
Ntai, A., F. Zahou, G. Paradisis, A. Smirniotou and C. Tsolakis, 2017. Anthropometric parameters and leg power performance in fencing.
Age,
sex
and
discipline
related
differences.
Science
&
Sports,
32(3):
135-143.
Available
at:
https://doi.org/10.1016/j.scispo.2016.06.011.
Plisky, P., P. Gorman, R. Butler, K. Kiesel, F. Underwood and B. Elkins, 2009. The reliability of an instrumented device for measuring
components of the star excursion balance test. North American Journal of Sports Physical Therapy, 4(2): 92-99.
Reiman, M.P. and R.C. Manske, 2009. Functional testing in human performance: 139 tests for sports, fitness, and occupational settings.
Champaign, Illinois: Human Kinetics Books.
Siriphorn, A. and D. Chamonchant, 2015. Wii balance board exercise improves balance and lower limb muscle strength of overweight young
adults. Journal of Physical Therapy Science, 27(1): 41-46. Available at: https://doi.org/10.1589/jpts.27.41.
Soyuer, F. and M. Mirza, 2006. Relationship between lower extremity muscle strength and balance in multiple sclerosis. Journal of
Neurological Sciences, 23(4): 257-263.
Tsigilis, N., E. Zachopoulou and T. Mavridis, 2001. Evaluation of the specificity of selected dynamic balance tests. Perceptual and Motor
Skills, 92(3): 827-833. Available at: https://doi.org/10.2466/pms.2001.92.3.827.
Tsolakis, C., G.C. Bogdanis, A. Nikolaou and E. Zacharogiannis, 2011. Influence of type of muscle contraction and gender on postactivation
potentiation of upper and lower limb explosive performance in elite fencers. Journal of Sports Science and Medicine, 10(3): 577-583.
Tsolakis, C., A. Douvis, G. Tsigganos, E. Zacharogiannis and A. Smirniotou, 2010. Acute effects of stretching on flexibility, power and sport
specific performance in fencers. Journal of Human Kinetics, 26: 105-114. Available at: https://doi.org/10.2478/v10078-010-0054x.
Tsolakis, C., E. Kostaki and G. Vagenas, 2010. Anthropometric, flexibility, strength-power, and sport-specific correlates in elite fencing.
Perceptual and Motor Skills, 110(3C): 1015-1028. Available at: https://doi.org/10.2466/pms.110.3c.1015-1028.
Tsolakis, C. and G. Vagenas, 2010. Anthropometric, physiological and performance characteristics of elite and sub-elite fencers. Journal of
Human Kinetics, 23(1): 89-95. Available at: https://doi.org/10.2478/v10078-010-0011-8.
Weineck, J., 1998. Sports anatomy. Ankara: Bağırgan Publishing House. pp: 225- 227.
Young, M.D., D. Jordan and M.A.Y. Metzl, 2010. Strength training for the young athletes. Medial Pediatric Annals, 39(5): 293-299.
Available at: 10.3928/00904481-20100422-10.

Asian Online Journal Publishing Group is not responsible or answerable for any loss, damage or liability, etc. caused in relation to/arising out of the use of the content.
Any queries should be directed to the corresponding author of the article.

43
© 2018 by the authors; licensee Asian Online Journal Publishing Group

