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Difference in the Static Postural Control according to the
Subjective Visual Vertical Deviation and Head Orientations
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Purpose: This study examined the effects of subjective visual vertical perception and head orientation on static balance control.
Methods: The subjects were 25 young and healthy adults. The vertical perception was measured using a subjective visual vertical (SW),
and the Center of pressure (COP) parameter was analyzed by continuously measuring the movement of the COP to determine the chang-
es in static postural control. The group was divided based on a deviation of 3° in SW (11 of SW 2 3°, 14 of SW < 3°) and measured with
different head orientations: front, up, down, left, and right in the upright and tandem positions, respectively.

Results: In the upright position, the SW = 3° group had significantly larger values for all COP parameters (Sway length, Surface, Delta X,
Delta Y, and Average speed) compared to the SW < 3° group (p<0.05). In the tandem stance, only the Ellipse Surface value was signifi-
cantly larger among the COP parameters in the group with SW > 3° compared to the group with SW < 3°(p < 0.05). In contrast, the oth-
er COP parameters were not significantly different (p > 0.05). The effects of static balance control on the head orientation were not sta-
tistically significant (p>0.05), and the interactions between the subjective vertical perception and head orientation were not significant

(p>0.05).

Conclusion: These results suggest that pathological deviations in SW are associated with impaired static balance performance. This
study can provide a therapeutic rationale for using visuospatial cognitive feedback training to improve the static balance.

Keywords: Subjective visual vertical (SW), Head orientation, Static postural control, Center of pressure (COP)
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Table 1. General characteristics of subjects

Group SW<3° (n=14) SW=>3° (n=11)
Age (years) 239+1.7 246+19

Sex (male/female) 717 6/5
Height (cm) 167.7£7.7 168.1£84
Weight (kg) 65.9+17.8 66.2+153
SW (%) 1.1+£0.8 3.5+04

Values represent mean + standard deviation. SVV: Subjective visual vertical.

Figure 1. Measuring equipments. (A) Freemed platform, (B) Subjective
visual vertical bucket.
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Table 2. Raw data of COP parameters according to head orientation and SVV
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Table 3. Main and interaction effects of SVV and head orientation on
COP parameters in upright stance

JKPT

Table 4. Main and interaction effects of SVV and head orientation on
COP parameter in tandem stance

Mean

COP parameters Factors  df S F p
Sway length (mm) SW 1 360874152 8714 0.004"
HO 4 61,377.685 1.482 0.212
SWxHO 4 37,323.638 0.901 0.466
Ellipse Surface (mm?)  SW 1 29,408.469 31.173 <0.001"
HO 4 457.089  0.485 0.747
SWxHO 4 353590 0.375 0.826
Delta X (mm) SW 1 100952 16.948 <0.001"
HO 4 5940 0.997 0412
SWxHO 4 0.861 0.145 0.965
Delta’Y (mm) SW 1 340473 13.538 <0.001*
HO 4 47.745 1.898 0.115
SWxHO 4 11988 0477 0.753
Average speed (mm/s) SW 1 1,741.463  8.054 0.005*
HO 4 351.120 1.624 0.173
SWxHO 4 187.380 0.867 0.486

SVV: Subjective visual vertical, HO: Head orientation, df: degrees of freedom.
“p<0.05.
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COP parameters Factors ~ df Mean square E p
Sway length (mm) SW 1 248,017310 0434 0511
HO 4 631314373 1105 0.358
SWxHO 4 75,158.590 0.131 0.971
Ellipse Surface (mm?)  SW 1 322,127.428 5348 0.023"
HO 4 39,877.672 0662 0.620
SWxHO 4 37,587.219 0624 0.646
Delta X (mm) SW 1 48161 0513 0475
HO 4 88.005 0938 0445
SWxHO 4 28924 0308 0.872
Delta Y (mm) SW 1 0.003 <0.001 0.997
HO 4 469437 2379 0.056
SWxHO 4 32249 0.163 0.956
Average speed (mm/s) SV 1 906.090 0.289 0.592
HO 4 3,751.021 1.195 0317
SWxHO 4 883.892 0.281 0.889

SVV: Subjective visual vertical, HO: Head orientation, df: degrees of freedom.
“p<0.05.
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