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Abstract

One of the issues that has been considered by sports researchers today is the claim of the
effect of functional differences in the muscles of the core stability area on the results of
kinematic and kinetic variables during the activities of athletes and non-athletes. The aim
of this study was to investigate the interaction between lateral core stability area muscles
function, ground reaction force and changes in center of mass to pressure in the Medio-
lateral direction during gait according to the level of physical activity. Eighteen young
men in two groups of 9 athletes and non-athletes participated in this study as subjects.
Electrical activity of internal and external oblique muscles and information on the ground
reaction force and changes in the center of mass to the presser were recorded during gait.
The T-test was used to compare the results of the two groups at p < 0.05. The duration of
electrical activity of the external oblique muscle of athletes and non-athletes showed a
significant difference (0.005), while no significant difference was observed in the
electromechanical delay of the muscles. There was a significant difference between the
two groups in the changes in center of mass to pressure of the Medio-lateral direction
(0.041). The results of the study confirmed the interactive effect of the lateral core stability
muscles and the behavioral pattern of changes in the center of mass to pressure and the
ground reaction force in the Medio-lateral direction according to the level of physical
activity during gait.
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Extended Abstract

Background and Purpose

Identifying the effect of exercise on the formation, stabilization and reduction of
variability of movement patterns in basic (walking) and complex skills (sports
skills) is one of the concerns of movement science researchers. Accordingly,
understanding the interaction between kinetic variables and muscle function in
athletes and non-athletes may help to better understand behavioral patterns while
walking. In this regard, the activity level is one of the challenging issues that has
recently been considered in research (1-3). Assuming that the electrical function
of the lateral core stability area muscles is affected by the level of physical
activity, and emphasizing the assumption that this influence leads to the creation
of different kinetic patterns in the frontal plane, the aim of this study was to
investigate the interaction between lateral core stability area muscles function,
ground reaction force and changes in center of mass to pressure in the medio-
lateral direction during gait according to the level of physical activity.

Material and Methods

For this quasi-experimental study, the minimum sample size using G-power
software was 18 people who were purposefully divided into two groups of 9
athletes and non-athletes. Inclusion criteria were no injury, history of surgery or
specific disease and also for the athlete group (having at least 3 years of regular
exercise history, 3 sessions per week, each session at least 1.5 hours) while the
non-athlete group should not have had any training during the last three years (4).
In this study, the function of internal and external oblique muscles as lateral
muscles of the core stability area was recorded using electromyography (5,6). Two
force plate devices were used to determine a gait cycle and collect kinetic
information. In this study, the duration of placing both feet on the force plate,
since the heel of the right foot collides with the first force plate until the left toe
separates from the second force plate was considered as a gait cycle (4).

In order to data normalization, the electromyography data to the maximum
recorded signal from the muscles and the ground reaction force data were also
normalized to the weight of the subjects.

To determine the duration of electrical activity, the state of muscle activity during
the entire gait cycle was considered. There are different criteria that the threshold
value was used in this study. Thus, if the amount of activity was more than a
percentage of the total electrical activity of that muscle, it would be considered
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active muscle at those times. After the initial study and review of several threshold
values, a threshold of 20% was selected to assess all research data. Accordingly,
the onset and offset time of electrical activity of muscles was determined. The
difference between the onset time and the time of expansion of electrical activity
in the muscles was considered as electromechanical delay of the muscles (7),
(Figure 1).

Figure 1- Onset time, Duration of electrical activity and Electromechanical delay

The peak of the first medial force at the moment of Heel contact (FX1), the peak
of the lateral force at the moment of Mid-stance (FX2) and the peak of the second
medial force at the moment of Toe off (FX3) were extracted for the Medio-lateral
ground reaction force component (FX) and the time to reach the peak forces.
Given that the use of the inverse pendulum model, which is related to the
trajectory of the center of mass and the center of pressure, is effective in dynamic
analysis of equilibrium, changes in the center of mass to pressure in the Medio-
lateral direction (X) using the inverse pendulum formula of Winter was calculated

(8).

COP-COM = -Kx
Mean and standard deviation were used to describe data, Shapiro Wilk Test was
used to verify the normality of the data, and independent t-test was used to
compare the variables of the two groups at a significance level of p < 0.05.
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Findings

There was no significant difference between the demographic characteristics of
the subjects including age, mass, height and body mass index in the two groups
of athletes and non-athletes.

The duration of electrical activity in external oblique muscle was higher in the
non-athlete group and showed a significant difference compared to the athlete
group. However, no significant difference was observed between the two groups
in the electromechanical delay variable of muscles. This delay was greater in the
external oblique muscle in the non-athlete group and in the internal oblique
muscle in the athlete group (Table 1).

There was no significant difference between the ground reaction force in the
medio-lateral direction of the two groups, but the changes in the center of mass to
pressure in this direction were significantly different between the two groups.
Athletes showed higher ground reaction force at the peak of the first medial force
(Heel contact, FX1), the peak of the lateral force (Mid-stance, FX2) and the peak
of the second medial force (Toe off, FX3). Besides, changes in the center of mass
to pressure in the Medio-lateral direction were greater for the non-athlete group.

Table 1- Results of t-test for Duration and EMD of External and Obligue muscles

Variable Muscles group mean S.D t P-value
Athlete 414.27 76.82

. EO Non-athlete ~ 510.36 4562  -3.226  0.005*

Duration

Athlete 529.33 87.80

10 Non-athlete  632.05  145.15 -1.817  0.088
Athlete 79.05 25.06

EMD EO Non-athlete ~ 84.56 18.73  -0.529  0.604
Athlete 75.81 12.16

10 Non-athlete ~ 74.44 13.68 0224 0.825

*Significant difference p<0/05
*Duration (duration of electrical activity), *EMD (electromechanical delay)
*EO (external oblique muscle), *10 (internal oblique muscle)

Conclusion

The results of the study confirmed the interactive effect of physical activity level
on neuromuscular function of lateral core stability muscles and the behavioral
pattern of kinetic variables. The balance in the frontal plane is mostly controlled
by the pelvic abductor-adductor torque (8), which seems that the lateral core
stability area muscles play a key role in creating these torques. The readiness and
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unpreparedness of these muscles can lead to the creation of different muscle
patterns and functional affectivity of athletes and non-athletes in the medio-lateral
direction towards these patterns. Athletes have higher relative stability (1,2),
which may indicate a significant effect of physical activity on neuromuscular
patterns and, consequently, the improvement of factors related to postural control.
Maintaining the balance of the center of mass of the body in the frontal plane
seems to be one of the important responsibilities of the lateral core stability
muscles due to the study of kinetic variables.

Key Words: Activity Level, Gait, Core Stability, Muscle Function, Ground
Reaction Force, Changes in Center of Mass to Pressure
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