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ABSTRACT
Article Info: [TYTeaT: The purpose of the present study was to compare the effects of functional and non-functional
Received: 25 Apr 2019 ¢ fatigue protocols on the dynamic balance of amateur basketball players.
Accepted: 16 Oct 2019 - [YIETEEE Ten amateur basketball players (mean age= 21.4+1.5 years, mean height= 177.5+7.1 cm, and
Available Online:01Dec2019 . Mean weight= 67.418.5 kg) volunteered to participate in this study. Stair climbing and specific basketball

movement circuit training were used to induce the non-functional and functional fatigues, respectively.
Dynamic balance was measured by the postural stability test (level 2) using the Biodex balance system.
Paired T-test and independent T-test were used for data analysis at a significance level of P<0.05.

GRS Dynamic balance of subjects was decreased after inducing both fatigue protocols, where the non-
functional fatigue protocol reduced the overall balance by 21.39%, and the functional protocol reduced it
by 10.49%. There was a significant difference between the pre-test and post-test scores of overall balance

Key words: and the balance in the anterior-posterior direction following the non-functional fatigue protocol (P=0.03).

Balance, Basketball, Non-functional fatigue protocol affects the dynamic balance of basketball players more than

Postural control, : thefunctional protocol. Therefore, using different types of specialized exercises to experience the period
Functional fatigue ¢ of fatigue may be effective in improving the balance of basketball players.

Extended Abstract lower extremity injuries is a defect in the nervous/mus-

cular system and control of posture and balance. Various

1. Introduction factors affect the nervous/muscular system and balance;

fatigue is one of these factors.
asketball is one of the most popular sports

around the world. Twisting, cutting, Muscle fatigue reduces the capacity of muscle to produce
jumping and landing are among the main tension and power output after repeated muscle contraction,
movements of this exciting sport, which which results in decreased proprioception system function
increases the risk of injury. 65% of inju- and impaired motor function. There are various methods
ries in this sport occur in the lower extremities, the most and protocols for fatigue induction such as isokinetic con-
common of which is ankle sprain. One of the causes of tractions, repetitive movements, isometric contractions, and
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functional activities. Due to the lack of research to control
the dynamic posture and fatigue caused by exercise, con-
ducting studies using functional fatigue protocol similar
to exercise as well as non-functional fatigue protocol and
comparing them improves the postural control of players.
In this regard, this study aimed to compare the effects of
functional and non-functional fatigue protocols on dynamic
balance of Basketball players (Table 1).

2. Methods

Participants were 10 physical education students of Sha-
hid Bahonar University of Kerman in Iran with a mean age
of 21.4+1.5 years, mean height of 177.5+7.1 cm, and mean
weight of 67.4+8.5 kg who had at least one year of college
basketball experience who were selected using a convenience
sampling method. All participants signed a written consent
form to participate in this research after being informed of
the test conditions. The testing process was performed in
three sessions (one-week rest interval between each session).
In the first session, to minimize the learning effect, partici-
pants become familiar with the balance measurement device
and practiced with it. The Biodex balancing system was used
to assess the balance, and postural stability test at level 2 was
used to measure the dynamic balance index.

The duration of each test was 20 seconds, which was re-
peated three times; and there was a 10-second rest between
each repetition. In the second session, the pre-test phase
was performed and stair climbing was used to induce non-
functional fatigue; the subject began to climb up and down
the stairs (height=40 cm) and when the person’s heart rate
reached 75% of the maximum heart rate (maximum heart
rate=220 - age), the number of steps was counted. When the
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counted number reached to less than 50%, the moment was
considered as the beginning of fatigue and then the post-test
phase was carried out in the shortest possible time. In the
third session, specific basketball movement circuit training
was used to induce functional fatigue.

The protocol consisted of four 4-min stages at an intensity
of 90-95% of maximum heart rate and three minutes of ac-
tive rest with an intensity of 70% of maximum heart rate,
which was similar to basketball in terms of duration, inten-
sity and movement patterns. Subjects’ heart rate was moni-
tored by a pacemaker (Polar model) during both modes. In
the end, post-test measurements were conducted. Collected
data were analyzed in SPSS V. 22 software. The paired t-
test was used to compare the balance indicators before and
after fatigue induction, and the independent t-test was used
to compare the effect of the two functional and non-func-
tional fatigue protocols at a significance level of 0.05.

3. Results

The results showed a decrease in balance indicators due to
both fatigue protocols (Table 2). Among the studied param-
eters, the difference between pre-test and post-test scores of
overall balance and postural stability in the anterior-posteri-
or direction following non-functional fatigue protocol was
significant (P=0.03). The non-functional protocol reduced
the overall balance index by 21.39%, the balance in the
anterior-posterior balance by 28.58%, and the balance in
the medial-lateral direction by 11.33%; while the functional
protocol reduced the overall balance index by 10.49%, the
balance in the anterior-posterior balance by 12.50%, and
the balance in the medial-lateral direction by 5.18%.

Table 1. Comparing the effects of functional and non-functional fatigue protocols on balance

Fatigue Protocol Balance Phase Mean1SD T P
Post-test 2.20+0.69
Overall 2.52 *0.03
Pre-test 3.01+1.20
Post-test 1.36+0.42
Non-functional Anterior-posterior 2.57 *0.03
Pre-test 2.11+0.92
Post-test 1.42+0.46
Medial-lateral 2.08 0.06
Pre-test 1.69+0.65
Post-test 2.01+0.65
Overall 1.74 0.11
Pre-test 2.2510.61
Post-test 1.28+0.48
Functional Anterior-posterior 1.57 0.15
Pre-test 1.47+0.40
Post-test 1.30£0.40
Medial-lateral 0.99 0.35
Pre-test 1.39+0.40
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Table 2. Comparing balance indicators before and after inducing both fatigue protocols

Fatigue Protocol Balance Phase MeanSD T P
Pre-test 2.20£0.69
Overall 2.52 *0.03
Post-test 3.01+1.20
Pre-test 1.36+0.42
Non-functional Anterior-posterior 2.57 *0.03
Post-test 11.2+0.92
Pre-test 1.42+0.46
Medial-lateral 2.80 0.60
Post-test 1.69+0.65
Pre-test 2.0110.65
Overall 1.74 0.11
Post-test 2.25+0.61
Pre-test 1.28+0.48
Functional Anterior-posterior 1.57 0.15
Post-test 1.47+0.40
Pre-test 1.30+0.40
Medial-lateral 0.99 0.35
Post-test 1.39+0.40
Journal of

4. Discussion

The results of the present study showed that fatigue
can significantly reduce the reflex activity of the muscles
around the knee and ankle joints. Decreased reflex activ-
ity for restoring balance increases the torque force in the
frontal plane, which increases the risk of ankle sprain. The
non-functional fatigue protocol affects balance more than
functional protocol, so using specialized basketball exer-
cises to experience the fatigue period and doing exercises
to improve balance in this situation may be effective in
improving the balance of basketball players. It can be con-
cluded that the muscles affecting the postural stability in the
anterior-posterior direction of the body are more affected
by fatigue than those in the medial-lateral direction, which
should be considered by trainers.
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