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ABSTRACT
: Balance is a key component of motor skills to maintain posture and perform complex sports
Article Info: skills. The aim of this study was to compare the static and dynamic balance of athletes in different sports
Received: 13 Oct 2018 using different conditions of with/without postural perturbation.
Accepted: 05 Jan 2019 VIETIRREE Participants were 42 athletes with 3 years of sports experience assigned into three groups of
Available Online: 01 Mar 2019 wrestlers (n=14), football players (n=14) and karate players (n=14). Static balance was assessed using the

Balance Error Scoring System and dynamic balance measurement was done using the Star Excursion Bal-
ance Test. For measurement of postural perturbations or cognitive task, the countdown technique was
used. Data were analyzed using Analysis of variance (ANOVA), Analysis of Covariance (ANCOVA), and
paired t-test at a significance level of P<0.05.

Key words: G There was no significant difference between the static and dynamic balance of athletes with

Static balance, © postural perturbation in three groups. No significant difference was found between static balance with

Dynamic balance, and without postural perturbation in three groups, but the difference was significant different between

Dual-task, Attention, :  dynamic balance with and without postural perturbation, where their dynamic balance without postural

Wrestling, Football, ~ :  perturbation was better.

Karate : Coaches and physiotherapists are recommended to use dual-task techniques in assessments.
Extended Abstract concentrate, maintain and divide attention, understand, use

language, and correctly understand the environment.

1. Introduction
Attention, as a cognition’s aspect, significantly impacts

alance is a critical component of motor skills postural control. For example, a football player knows that
to maintain posture and perform complex when shooting, the gravity line moves forward; thus, to
exercise skills. Studies using the dual-task maintain balance, he pushes the center of gravity backward.
paradigm have reported that postural control In basketball, the athletes throw their Body Mass (BM) for-
requires considerable resources. Cognition ward to throw the ball, followed by the center of gravity to
refers to a range of high-level brain functions, including the move forward and out of the supporting surface; thus, one
ability to learn and remember information, solve problems, has to take a step forward to avoid falling.
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Postural control requires coordination between the sen-
sory, motor, and cognitive systems. Furthermore, the dys-
function of each component affects postural maintenance.
Attention is the individuals’ information processing capac-
ity. To study the effect of cognitive systems on balance con-
trol, researchers have evaluated the rate of human balance
control dependence on attention. The present study com-
pared the static and dynamic balance in different sports ath-
letes with and without postural disturbances.

2. Participants and Methods

The study subjects consisted of 14 wrestlers (Mean+SD
of age: 19.85+2.79 y; Mean+SD of height: 177.14+5.17
cm; MeantSD of weight: 71.64+1.32 kg; BM index:
22.81+3.43 kg/m?), 14 soccer players (MeantSD of age:
21.57+£2.02 y; Mean=SD of height: 178.86+£6.58 cmy;
Mean+SD of weight: 74.35+8.02 kg; BM index 23.20+1.60
kg/m?), and 14 karatekas (MeantSD of age: 21.35+1.54
y; MeantSD of height: 178.07+4.10 cm; Mean+SD of
weight: 76.92+4.98 kg; BM index: 24.32+1.76 kg/m?).

Bureau of Indian Standards (BIS) and Star tests were used
to evaluate static and dynamic balance, respectively. To
perform the cognitive task in this study, the reverse num-
bering of random numbers was used. The cognitive activity
consisted of reverse coding, starting from a random num-
ber selected. For example, a digit between 200-300 out of
30 numbers introduced by the examiner, by counting down
by 7. Then, as the test started, the subject counted down
and reduced the number by 7 in his mind. After 30 seconds,
the subject was requested to report the last number. He

Journal of
Sport Biomechanics

was requested to engage his mind in numerical calculation
entirely. The number of times a person was able to count
down 7 numbers could not be accurately calculated; there-
fore, the final answer was considered in terms of being true
or false. The obtained data, after a descriptive evaluation,
were analyzed using the Analysis of Variance (ANOVA),
Analysis of Covariance (ANCOVA), and t-test at P<0.05

(Table 1 & 2).
3. Results

Data analysis suggested that static and dynamic balance
preservation in wrestlers, soccer players, and karatekas was
not significantly different. Furthermore, static and dynamic
balance preservation associated with postural disturbances
was not significantly different in these groups. There was
no significant difference in static balance without postural
disturbances, compared to static balance with postural dis-
turbances. There was a significant difference in dynamic
balance with no postural disturbances, compared to dy-
namic balance with postural disturbances. It was also better
to maintain dynamic balance without postural disturbances.

4. Discussion

Researchers have recently used the dual-task paradigm to
assess the effect of cognitive factors on postural control in
evaluating balance control. Therefore, this study aimed to
compare the static and dynamic balance of different sports
athletes with and without postural disturbances. The col-
lected results indicated that the karatekas had the lowest

Table 1. One-way ANOVA results for the comparison of static and dynamic balance with and without cognitive task in the study subjects

Test Sport F Sig.
Wrestling
Static balance without a cognitive task (s) Soccer 2.057 0.142
Karate
Wrestling
Static balance with a cognitive task (s) Soccer 0.430 0.653
Karate
Wrestling
Dynamic balance without a cognitive task (cm/foot length) Soccer 2.057 0.142
Karate
Wrestling
Dynamic balance with the cognitive task (cm/foot length) Soccer 0.554 0.579
Karate
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Table 2. Correlated t-test results for comparing static and dynamic balance with and without cognitive task in the three study groups

Sport Test t Sig.
Static balance with cognitive task -1.022 0.326
Wrestling

Dynamic balance with the cognitive task 2.387 0.03
Static balance with cognitive task 0.751 0.466

Soccer
Dynamic balance with cognitive task 2.469 0.02
Static balance with cognitive task -1.876 0.08

Karate
Dynamic balance with cognitive task 12.288 0.001
Journal of

mean number of errors in the BIS test and the highest mean
length of maturity in the star test. However, the wrestlers
had the lowest mean maturity in the star test. Data analysis
revealed no significant difference in the static and dynamic
balance between the studied wrestlers, soccer players, and
karatekas.

Recent studies suggested a significant necessity for pos-
tural control. Moreover, these requirements vary depend-
ing on the postural function, age, and the balance ability
of individuals. The current study compared the static and
dynamic balance of different sports athletes with and with-
out postural disturbances. In all three exercise groups, the
extent of foot entrapment in dynamic balance decreased
with a cognitive task. As a result, they are more involved
with motions; thus, they require higher dynamic balance
and moving to maintain balance, i.e. focus on skills and mo-
tions. Accordingly, athletes should perform their skill and
balance exercises through cognitive tasks.

5. Conclusion

Based on the study results, it is suggested that trainers and
physiotherapists use a dual-task paradigm in their evalua-
tions.
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16. Neuromuscular factors
17. Postural regulation

18. Stereotypic patterns
19. Hierarchic patterns
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15. Specific sensorimotor challenges
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20. Choice response time
21. Attentional demands
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