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Abstract

The aim of this study was to investigate the effect of lumbopelvic control (LPC)
weakness on the symmetry of foot pressure distribution, vertical ground reaction force
(GRF) and postural sways of athletes with frequent landings. In this case-control study,
34 professional players participated. The LPC was assessed by Knee Lift Abdominal,
Bent Knee Fall Out, Active Straight Leg Raising and PRONE tests by Pressure
Biofeedback Unit. Based on the results, participants were divided into two groups:
appropriate LPC (n=17) and poor LPC (n=17). Foot pressure data were collected using
PT-scan. The results showed that there was a significant difference between the mean
scores of the foot pressure distribution symmetry, depth force, second peak force, area of
sways, anterior-posterior and medial-lateral sways. Thus, poor LPC affects the
symmetry of the foot pressure, GRF and the postural sways of athletes with frequent
landings; therefore, it can be a risk factor for lower limb injuries.
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Extended Abstract

Objectives

Lumbopelvic control is the ability to move or stabilize the lumbar-pelvic-thigh
area in response to internal or external disturbances (1). The use of
strengthening, stabilizing and controlling the lumbopelvic set is suggested in
injury prevention programs (2). It has also been reported that the stability of the
body in the central region affects the function of the lower extremities and the
weakness of this region can predict the occurrence of lower extremity injuries
(3). Hence, the lumbopelvic region has been considered to be a central area of
the body with the possibility of poor production, transmission and control of
force and movement throughout the motor chain (4). Therefore, the study
hypothesized that poor lumbopelvic control could potentially affect lower
extremity injury indicators including percent force distribution, pressure
symmetry index. The vertical force of ground reaction and postural sway in
athletes, especially in athletes with frequent landings.

Materials and Methods

In this cross-sectional case-control study, 34 professional female athletes in the
sports of basketball, volleyball and handball from the professional and second
leagues of Kermanshah city participated in the study as a statistical sample. The
statistical sample size of the current study was based on the study of Almazan et
al. using G*Power software considering a statistical power of 0.80, a
significance level of 0.05, an effect size of 1.19 and as sampling loss of 20%.
The total number of subjects was 34 (5). To avoid evaluator bias, subjects were
purposefully, rather than randomly, divided into two case groups based on the
results of four lumbopelvic control tests after the floor pressure distribution tests
were performed i.e. the group with poor lumbopelvic control (n=17) (pressure
change > | i8| from the prespecified baseline pressure (40 or 70 mm Hg) in
lumbopelvic control tests) and the control group, i.e. the group with good
lumbopelvic control (n = 17 ) (pressure change< |i8| of baseline pressure,
with similar mean age, height and weight. After each subject entered the
laboratory, the procedure was explained to her in detail. Next, each test was
performed three times to become familiar with the study tests. Lumbopelvic
control was assessed using a high-pressure biofeedback device through four tests
(Knee Lift Abdominal (KLAT), Bent Knee Fall Out (BKFO), Active Straight
Leg Raising (ASLR) and PRONE. To collect the data for foot pressure
distribution, postural sways and vertical ground reaction force, PT scan foot
pressure distribution device was used (Paya-Mashhad technologists-made in
Iran). Then, a T-independent sample test was used to compare the means
between the two groups in terms of homogeneity of demographic characteristics
and study variables.
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Findings

The results showed that the means of four lumbopelvic control tests were
compared between the two groups using an independent t-test. It was found that
there was a significant difference between the two groups in terms of
comparison of mean score for KLAT test (P = 0.05, t (32) = 34.13, lower =9.71,
upper =13.27), BKFO test (P = 0.05, t (32) =6.61, lower =4.43, upper =8.37),
ASLR test (P =0.05, t (32) = 7.79, lower = 5.25, upper = 8.97) and PRONE test
(P =0.05, t (32) =9.28, lower =8.91, lupper =13.91).

Moreover, the results of the independent sample t-test indicated that the mean
percentage of force distribution and symmetry index in both legs and in the
static position was significantly different between the subjects in the two groups
with proper and poor lumbopelvic control (p=0.05, t (32) =13.12 lower =6.21,
upper =13.67); Individuals with poor lumbopelvic control had a higher
percentage of pressure distribution on the superior leg. Also, the percentage of
symmetry index in people with poor lumbopelvic control was less than the
average of 50%, which indicates an increase in pressure distribution on the
superior leg (P =0.05, t (32) = 6.51, lower =8.91 upper= 294.27)

In addition, the results of the independent t-test in the study of the vertical force
for the ground reaction between the two groups with proper and poor
lumbopelvic control demonstrated that there was a significant difference
between the two groups in the superior leg (P>0.05) as the mean peak of depth
force (P = 0.05, t (32) = 2.35, lower = -15.71, upper = -219.27) and the second
force peak (P = 0.05, t (32) = -2.22, lower = -25.31, upper = -29427)

Another finding of the research in the study of postural fluctuations between the
two groups with proper and poor lumbopelvic control in three positions: open-
legged pair, closed-legged pair and open-eyed single-legged represented that
there was a significant difference in the mean anterior-posterior oscillations
between the two groups in the internal-external oscillations in the position of
open-eyed both-legged (P<0.05). Besides, the mean range of internal-external
fluctuations in the position of the pair of feet with closed eyes was significantly
different between the two groups (P<0.05). In addition, the mean range of
anterior-posterior oscillations, in the open-eyed single-legged, was significantly
different between the two study groups (P<0.05).

Conclusion

The aim of the present study was to evaluate the status of lumbopelvic control in
professional athletes and to compare the pressure symmetry index between
dominant and non-dominant legs, vertical ground reaction force and postural
sways in athletes with good and poor lumbopelvic control. The findings
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represented that poor lumbopelvic control could disrupt the symmetry of
pressure and force distribution in professional athletes and expose them to lower
extremity injuries. Poor lumbopelvic control can also increase the vertical force
of ground reaction, impair lower limb function and affect a professional athlete's
performance. In addition, poor lumbopelvic control increases postural sways in
three-legged standing positions with open and close eyes; this ultimately impairs
lower limb function and exposes athletes to lower limb injuries.

Keywords: Movement Control, Biofeedback Pressure, Lower Limb Injury,
Kinematics
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