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Abstract

Previous studies have shown that core stability exercises have a significant effect on
balance. The purpose of this study was to investigate the effect of the number of weeks of
the core stability exercises on balance functions of athletes with a history of anterior
cruciate ligament injury. In a quasi-experimental study, 42 female athletes, 21 athletes
with a healthy knee and 21 athletes with a history of anterior cruciate ligament injury were
randomly selected. The number of sessions of core stability exercises included one week,
four weeks and eight weeks, and the subjects performed the training protocol three times
a week and each session lasted 45 minutes. In this study, before and after the completion
of training weeks, the leg stance time test was used to evaluate static balance, and the Y
test was used to evaluate dynamic balance. Analysis of variance with repeated
measurements to determination of the effect of the number of weeks of core stability
exercises was used within and between groups. The results showed that the number of
weeks of the core stability exercises had a significant effect on the static balance of athletes
with a history of anterior cruciate ligament injury and these effects were different between
the two groups (p<0.05). In addition, the findings revealed that the number of weeks of
the core stability exercises had a significant effect on dynamic balance, and comparing the
results between groups, it was found that the effect of the number of weeks of the core
stability exercises on dynamic balance was different between the two groups (p<0.05).
Based on the study’s findings, it is suggested that the number of weeks of the optimal core
stability exercises be considered in the design of training protocols.
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Extended Abstract

Background and Purpose

Anterior cruciate ligament injuries are one of the most common musculoskeletal
injuries, which are more common in young athletes (14-18 years old in women
and 19-25 years old in men) (1, 2). Studies have reported that most anterior
cruciate ligament injuries occur with a non-contact mechanism (2, 3). In fact, there
is a prevalence of anterior cruciate ligament injury in female athletes compared to
male athletes due to intrinsic factors such as anatomical, hormonal, neuromuscular
and biomechanical differences. So far there has been no research related to the
effect of the number of core stability exercise weeks, immediate (one week), four
weeks and eight weeks on the static and dynamic balance of female athletes with
a history of anterior cruciate ligament injury. Hence, the purpose of this study was
to investigate the effect of the number of core stability exercise weeks on the static
and dynamic balance of female athletes with a history of anterior cruciate ligament
injury. Our assumption is that the number of weeks of core stability exercises has
a significant effect on the static and dynamic balance of athletes with a history of
anterior cruciate ligament injury. It seems that the results of this study can provide
a good guide for therapists and sports trainers about the effects of the number of
weeks of core stability exercises on improving balance, prevention and treatment
of sports injuries.

Materials and Methods

In this quasi-experimental study, forty-two female athletes, twenty-one athletes
with a healthy knee and twenty-one athletes with a history of anterior cruciate
ligament injury were randomly selected. The number of weeks of core stability
exercises included one week, four weeks and eight weeks, and the subjects
performed the training protocol three times a week and each session took 45
minutes. Core stability exercises included 10 minutes of warm-up, 45 minutes of
core exercises, and 5 minutes of cooling down. In this study, before and after the
training weeks, the leg stance time test was used to evaluate static balance, and
the Y test was used to evaluate dynamic balance. The analysis of variance with
repeated measure was used to determination of the effect of the number of weeks
of core stability exercises within and between groups.

Findings

The results of the analysis of variance with repeated measure (2 x 4) which are
presented in Table 1 showed that the number of core stability training weeks (one
week, four weeks and eight weeks) had a significant effect on the static balance
of athletes with a history of anterior cruciate ligament injury. These effects were
different between the two groups so that the group with a history of anterior
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cruciate ligament injury had a more significant improvement. On the other hand,
the results of the Bonferroni post hoc test showed that there was a significant
difference between the static balance results of the pre-test with 1, 4 , 8 weeks,
while the balance results of the one week and the balance results of four weeks
were not significantly different (Figure 1). Moreover, the findings showed that the
number of core stability exercises weeks had a significant effect on dynamic
balance, and comparing the results between groups, it was found that the effect of
number of weeks of core stability exercises on dynamic balance was different
between the two groups (p<0.05).

Tablel. The results of analysis of variance test with repeated measurement
regarding the number of sessions of central stability exercises on the improvement
of static balance

P-Value F Degrees of Mean factor
Freedom Square
0.001 49.3 1.9 2733.1 number of exercises weeks
0.03 114 19 633.6 Number of exercises weeks
xGroup
40
35

30 J{
s ] [
s T 1

10
S |
|
0
pre-test 1 week 4 weeks 8 weeks
——Healthy Group with history of ACL injury

Figure 1. Comparing the results of the static balance test between the numbers of
different sessions of central stability exercises
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Conclusion

The purpose of this study was to investigate the immediate effect (one week), four
and eight weeks of core stability exercises on static and dynamic balance. The
results showed a significant effect of the results after one week of exercises, and
it was interesting that the results between 1 and 4 weeks were not significant and
the results between 1 and 8 weeks were significant. These results show the
importance of two issues: First, the results of the study showed that the balance
(static and dynamic) improved linearly with the increase in the number of training
weeks. Second, although the subjects of this research were club athletes, these
exercises (core stability exercises) caused an immediate improvement in balance
despite performing exercises related to the athletes' sports field. In contrast, the
results revealed that there was a difference between one-week exercises and 4-
week exercises although it was not significant. . This shows the more weeks of
exercises, the further improvement. Perhaps this indicates the lack of core stability
exercises and the importance of using these exercises in athletes, especially those
who have a history of anterior cruciate ligament injury. Moreover, given that after
8 weeks, balance improved highly, it seems that conducting further research with
more weeks and comparing the effects of weeks and even the durability of these
effects can be useful.

Keywords: Proprioception, Postural Control, Knee Rehabilitation
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Figure 3. Comparing the results of the static balance test between the numbers of
different sessions of central stability exercises
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Table4. The results of analysis of variance test with repeated measurement

regarding the number of sessions of central stability exercises on the improvement
of dynamic balance
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Table5. Comparing results between groups on the effect of central stability
exercises on dynamic balance
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Figure 4. Comparing the results of the dynamic balance test between the numbers
of different sessions of central stability exercises
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