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ABSTRACT

The weakness of core muscles can cause changes in the biomechanics of the body
and reduce balance. This study aims to assess the effects of six weeks of core stability exercises on the
balance and running performance of female sprinters.

[VIETTEE This is a quasi-experimental study with a pre-test/post-test design. The study population consists
of all professional female sprinters aged 18-30 years in Isfahan, Iran, of whom 30 were selected using
purposive and convenience sampling methods and randomly divided into two groups of exercise (n=15) and
control (n=15). The exercise group performed the exercises for 8 weeks, three sessions per week, each for
60 minutes. Before and after the exercises, the static balance, dynamic balance, and running performance
were measured using the Stork test, the Y balance test, and the 60-m running test, respectively. To analyze
the data, the analysis of covariance was used. The significance level was set at 0.05.

[T The results showed that, after controlling the effect of pre-test score (covariate), there were
significant differences between the two groups in static balance (P=0.01), dynamic balance (P=0.001) and
running performance (P=0.004) after the core stability exercises, where the exercise group had significantly
better scores than the control group in all variables.

Considering the positive effects of core stability exercises on static and dynamic balance and
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Extended Abstract a history of previous injury and balance disorders, or par-
ticipation in other similar exercise programs, and absence
Introduction from two consecutive sessions or more than three non-

printing mechanics require proper posture.

The athletes’ torso, shoulders, and spine

should be vertical and in one line. Pelvic

alignment is the primary determinant of

sprinter mechanics such that the tilt or ante-
rior rotation of the pelvis can reduce the range of motion
in the hip joint and disrupt the sprinting mechanics. Core
stability is the ability and equipment of the lumbar-pelvic-
thigh complex, which is to prevent the instability of the
spine and return to a stable position after applying a dis-
turbance. This study aims to assess the effect of 6 weeks
of core stability exercises on the balance and performance
of female sprinters.

Materials and Methods

This is a quasi-experimental study with a pre-test/post-
test design. The participants were 30 professional female
sprinting athletes in Isfahan, Iran, divided into two groups
of exercise (n=15) and control (n=15). The sample size
was determined using G*Power software by considering
an effect size of 0.4, a test power of 0.8, and a significance
level of 0.05. The exclusion criteria were unwillingness
to continue cooperating, injury or pain during the study,

consecutive sessions.

The Stork test was used to evaluate static balance. The
participant stood on their dominant (superior) leg and
while their hands were on their waist. Then, they were
asked to raise the heel of the dominant leg. While stand-
ing on the toes of one foot, they were tried to maintain
their balance without moving the foot or leaving the
hands from the waist. The test was performed three times
and the best time was recorded as the final score.

The actual length of the leg (from the anterior superior
iliac spine to the medial malleolus) was measured to nor-
malize the data and compare the subjects. Also, the su-
perior leg is determined using the ball-kicking test. For
each subject and each foot, this leg length assessment was
repeated twice and the average score was measured and
used as the leg length. The Y balance test was then used
to evaluate dynamic balance. The participant stood on the
dominant leg while trying to reach as far as possible in
three different directions with the other leg and return to
the initial position. Then, she stays in this state for 10-15
seconds before making the next attempt. The participant
touched the farthest possible point with the toe in each
direction. The distance from the contact point to the cen-

Table 1. Results of ANCOVA to compare the variables between the two groups at the post-test phase

Variables Group Mean* F df P Effect Size
Control 40.71
Static balance 6.42 1 0.01" 0.19
Exercise 49.07
Dynamic balance Control 87.95
(Anterior direction) , 2.92 1 0.09 0.09
Exercise 92.78
Dynamic balance Control 95.46
(Posteromedial direction) ) 5.23 1 0.03 0.16
Exercise 103.06
Dynamic balance Control 89.88
(Posterolateral direction) ) 15.86 1 0.001 0.37
Exercise 100.92
Dynamic balance Control 9112
Y (Total) 13.43 1 0.001" 0.33
Exercise 98.90
Control 9.91
60-m running 9.90 1 0.004" 0.26
Exercise 9.66
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ter was considered as the reach distance, which was mea-
sured in centimeters. All attempts in one direction should
be completed in a sequential clockwise or counter-clock-
wise order before proceeding to the other directions.

The 60-m running test was used to measure the athletes’
performance in a field with 100 meters. First, the points
are marked at a distance of 15-20 meters from each other,
and a person with a flag stands next to them, and the ex-
aminer stands next to the second point. The participant
starts running with the command “go”, crosses the first
mark as fast as possible, and reaches the finish line at
maximum speed after 60 meters. The time interval be-
tween the first mark and the finish line is considered as
the final score. The distance between the first mark and
the starting line is to eliminate the effect of the person’s
reaction to the command “go” and create initial accelera-
tion. The distance from the finish line to the end of the
100-m path is to eliminate the effect of slowing down on
the optimal time of the test.

In this study, the core stability exercise protocol was
adapted from Jeffrey’s book. These exercises were per-
formed for six weeks, at three sessions per week, each
for one hour. The exercise program included warm-up (10
minutes), main exercises (40 minutes) and cool-down (10
minutes). To analyze the data, the analysis of covariance
(ANCOVA) was used at the significance level was set at
0.05.

Results

The results showed that, after controlling the effect of
pre-test score (covariate), there were significant differ-
ences between the two groups in static balance (P=0.01),
dynamic balance (P=0.001) and running performance
(P=0.004) after the core stability exercises, where the ex-
ercise group had significantly better scores than the con-
trol group in all variables (Table 1).

Conclusion

Considering the positive effects of core stability exer-
cises on static and dynamic balance and 60-m running
performance of female sprinters, the coaches are recom-
mended to use these exercises to improve the athletes’
balance and performance.
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