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96 Board #2 May 29, 9:30 AM - 11:30 AM

The Effects Of External Pelvis Support On Core
Proprioception And Dynamic Stability

Michael J. Decker, Casey A. Myers, Kevin B. Shelburne,
Bradley S. Davidson. University of Denver, Denver, CO.
Supported by ALJ. Decker: Consulting Fee; Opedix LLC.

Core stability dysfunction 15 commonly reported m the literature to place an mdividual
at nsk for knee, hip or low back mjury.

PURPOSE: The purpose of this study was to examme the effects of external pehs
support on the ability to control the trunk over a mobile pelvis and the planted leg.
METHODS: Ten healthy participants (7 male; 3 female) performed a core
proprioception task and a dynamic landing task while weanng form-fitimg, athletic
shorts with and without bwilt in pehis support (wath, PS; wathout, NPS). For the core
proprioception task, participants sat on an unstable chawr balanced on a hemusphere
(44 cm diameter), with eyes closed for three-10 sec tnals. Core proprioception
performance was represented by the average velocity of the 3D marker path length
within the first 5 seconds of the unstable sithng task. Participants also performed 3
simngle leg landings onto a force platform from a honizontal distance normalized to
greater trochanter height Dynamic stability performance was calculated within the first
2 seconds of the landing phase using the center of pressure (COP) average velocities
in the medio-lateral (ML) and antenor-posterior (AP) directions. Paired t-tests were
used to compare core proprioception and dynamic stability between pelvis support
conditions.

RESULTS: Core proprioception performance was mmproved on average by 16.0 %
duning the PS condition (p<.05; NPS, 2.1 = 1.0 cm/s; PS, 1.5+ 0.8 cm/s). Dynamic
stability performance during landing was similar in the ML direction between pehis
support conditions (p=.05: NPS, 31.0 = 4.2 cm/s; PS, 31.3 = 3.8 cm/s) whereas
dynamic stability was mmproved on average by 4.7% in the AP direction when landing
with PS (p=.05;: NPS, 532 = 7.1 cm/s; PS, 50.7 = 5.8 cm/s).

CONCLUSION: External pelvis support augmented the ability to control the trunk
over a mobile pelis and the planted leg. External pelvis support may be useful for
traiming or rehabilitating core stability.



99 Board #5 May 29. 9:30 AM - 11:30 AM

The Relationship between Hip Function and Core
Proprioception

Casey A. Myers, Michael J. Decker, Kevin B. Shelburmne,
Bradley S. Davidson. University of Denver, Denver, CO.
(No relationships reported)

The mteraction that exists between how the low back 15 stabilized through core
muscles and the function of the hip may help explain mechamsms that lead to low back
pain. Little research exists that quantifies this regional interdependence.

PURPOSE: 1) To define the quantitative relationship between clmically relevant
measures of hip function and a novel assessment of core propnoception using unstable
siting and 2) To assess the effect of task difficulty on these relationships.
METHODS: Passrve maxmmum hip mtenal/external range of motion and maximum
adduction/abduction hip torque were measured bilaterally on ten healthy participants
("M, 3F) and asymmetry indices (ASI) were calculated. Participants sat on an unstable
surface composed of a chair balanced on a hemisphere. Three ten second tnals were
collected in two task conditions: sphere diameter of 39 cm (more difficult) and 44 cm
(less daffacult) and two visual condifions: eyes open (EO) and eyes closed (EC). Core
proprioception performance was assessed by the 3D path length of markers placed

on the comers of the chawr surface. Dependent vanables were the average velocity

of the 3D path length and the maxamum 3D path length dunng the final five seconds
of each tnal Hip asymmetries and core propnioception performance were related
through Pearson product moment comrelations and changes m core proprioception were
compared across task difficulty using paired t-tests.

RESULTS: There were moderate positive correlations between path length and
mtemnal rotation ASI (r=0.58), adduction strength ASI (r =0.48), and a negative
correlation with dominant leg range of motion (1=0.46). These cormrelations were
stronger at the higher level of difficulty and were weaker with lower task difficulty.
Path length was significantly lugher in EC vs. EO (17.8£12.6 mm/s vs. 6.1£2.6;
p=0.01) but was not different between lower and higher difficulty unstable sitting
tasks.

CONCLUSION: These data mdicate that core propnioception declines as hip
asymmetnes increase, particularly dunng more difficult tasks. The rezional
interdependence between the hip and low back 15 controlled through core muscle
proprioception and the quantification of this relationship can assist chmicians in the
diagnosis and treatment of low back pain.



