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Abstract: Despite of a lot of studies about proprioception tests, there are little study results to investigate the rela-
tionship between the functional movement and proprioception level. In this study, we tried to perform quantitative
analysis for the effect of ankle joint proprioception level on the one leg standing postural control ability. Nine healthy
people volunteered for this study. Force and position aspects of proprioception were evaluated using the electro-
myography system (EMG) and mobile clinometer application, respectively. The center of pressure (COP) trajectories,
measured by a pressure mat sensor, were used for quantitative analysis of balance for each subject. We computed
indices and errors of force and position aspects of proprioception from the EMG and ankle angle. Mean velocity of
total and anterior-posterior direction (Vm and Vm_ap), root mean squared distance in anterior-posterior direction
(RDap), travel length (L), and area (A) of COP trajectories were also calculated as indices of postural control ability
of subjects. Two aspects of proprioception showed the low correlation from each other as previous studies. However,
the EMG error of gastrocnemius lateral activation showed a high correlation coefficient with COP variables such as
Vm (p=0.817, p=0.007), Vm_ap (p=0.883, p=0.002), RDap (p=0.854, p=0.003), L (p=0.817, 0.007) and A (p=0.700,
p=0.036). Within our knowledge, this is almost the first study that investigated the relationship between proprio-
ception level and functional movement. These study results could support that the ankle joint proprioception facil-
itation exercise would have positive effects on functional balance rehabilitation interventions.
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Fig. 1. Measurement equipment (a) Electromyogram measurement sensor, (b) Clinometer application, (c) Pressure mat sensor,

(d) Balance board
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Fig. 2. Electromyogram sensor attachment(Tibialis anterior,
Gastrocnemius lateral)
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Fig. 3. Measurement of Ankle joint proprioception of force
sense (a) Dorsiflexion, (b) Plantarflexion
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Fig. 4. Measurement of Ankle joint proprioception of position
sense (a) Dorsiflexion, (b) Plantarflexion
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Sub.1 8.46 0.65 0.30 0.05 0.957 0.993 0.56 -0.03 -0.14 0.35 6.46 8.65
Sub.2 4.70 0.76  0.06 0.21 0.988 0.990 1.53 0.27 1.15 2.25 3143  56.20
Sub.3 8.43 0.65 0.21 0.15 0.965 0978 0.83 0.13 0.54 1.13 11.61  28.20
Sub.4 9.46 0.68 0.02 0.09 0.998 0.995  0.62 0.03 0.13 0.46 5.32 11.56
Sub.5 7.39 0.78 0.18 0.19 0.978 0.992 0.32 0.06 0.27 0.66 5.51 16.51
Sub.6 2.13 0.89  0.46 0.84 0.928 0.961 0.95 0.13 0.55 0.80 13.69  20.08
Sub.7 6.43 0.66 0.16 0.03 0.977 0.998 0.48 -0.06 -0.27 -0.41 5.13 -10.14
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*SD = Standard deviation
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error

Ee=EMG error
EI = EMG index
PPP = Phase plane parameter
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Vm_ap = Velocity mean - Anterior/Posterior

Vm = Velocity mean
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L = Length
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