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| Abstract |

PURPOSE: Postural and structural asymmetry due to
muscle imbalances around the lower back and pelvis are the
causes of back pain. Muscle imbalances in patients with
chronic low back pain affect the pelvic tilt and movement, and
it is necessary to assess the pelvic movement ability using the
appropriate tools to determine the mediating effects of lower
back pain. This paper reports the reliability and validity of the
Sensbalance Therapy Cushion (STC) for pelvic movement
and proprioception.

METHODS: In this study, the Wii balance board (WBB) was
used as a golden standard for pelvic movement measurements.

FABQ, KODI, Myovision, and Pelvic movement were

tCorresponding Author : Dae-Sung Park
daeric@konyang.ac.kr, https://orcid.org/0000-0003-4258-0878
This is an Open Access article distributed under the terms of
the Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/3.0) which permits
unrestricted non-commercial use, distribution, and reproduction
in any medium, provided the original work is properly cited.

measured in 50 patients with chronic low back pain. The
correlation between the lower-back muscle activity and pelvic
movement was checked. The pelvic movement parameter was
measured twice to determine the intra-rater reliability.
RESULTS: The STC showed high test-retest reliability in
the pelvic tilt measurements (ICC = .672 - .809). The test-
retest reliability of proprioception measurements (ICC =.588
- .859) and reaction time measurements (ICC =.542 - .836)
were also high. The relationship between the WBB and STC
showed a significant positive correlation with the pelvic tilt
test (p <.01). The posterior pelvic tilt and lower-back muscle
activity showed a significant negative correlation (p <.01).
The pelvic left tilt and lower-back muscle activity showed a
significant negative correlation (p <.05).
CONCLUSION: The results revealed the high reliability
and validity of the STC. Therefore, the STC can be used as an
objective measuring device for evaluating pelvic tilt,

proprioception, and reaction time in low back pain patients.
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Fig. 1. L3, L5 surface muscle activity using myovision.
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6) Sensbalance Therapy Cushion
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Fig. 2. Wii balance board.

Fig. 3. Sensbalance therapy cushion.
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Fig. 4. Setting for measuring the pelvic movement and
proprioception.
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Table 1. Intra-rater Reliability of the Sensbalance Therapy Cushion

1* (n = 50) 2" (n = 50) Difference (95% CI%) ICC® (95%CI)
Anterior Tilt (°) 1222 + 2.35¢ 13.07 + 2.71 -85 + 2.03 (-1.50, -.20) .809** (.640, .988)
Posterior Tilt (°) 8.94 + 1.97 10.72 + 2.31 -1.79 + 1.77 (-2.35, -1.22) 796%* (615, .892)
Lt Lateral Tilt (°) 11.19 + 2.16 12.11 + 3.19 -92 + 2.69 (-1.78, -.06) .680%* (1395, .831)
Rt Lateral Tilt (°) 11.61 = 2.73 11.50 + 3.61 A1+ 3,19 (<91, 1.13) 672%* (1380, .827)
Anterior Proprioception (°) 7.09 + 5.15 8.02 + 3.97 -93 + 3.24 (-1.97, .11 ) .859%* (.732, .925)
Posterior Proprioception (°) 6.91 £ 5.04 6.17 £ 4.37 5 £ 4.69 (-.75, 2.25) .672%*% (380, .827)
Lt Proprioception (°) 6.62 + 5.11 6.23 + 5.17 39 £ 521 (-1.28, 2.05) 656%* (1349, .818)
Rt Roprioception (°) 5.69 + 4.78 5.99 + 494 -30 + 5.26 (-1.98, 1.38) 588** (1221, .782)
Anterior Reaction (s) 88 £ .22 85 + 28 .03 £ .27 (-.05, .12) 611%*% (265, .794)
Posterior Reaction (s) 89 + .17 .86 £ .11 .03 +£ .16 (-.02, .08 ) 582%* (210, .779)
Lt Reaction (s) .89 + 25 .89 + 28 .00 £ .30 (-.10, .09) .542%* (\135, .758)
Rt Reaction (s) 84 £ 21 85 + 21 -01 £ .16 (-.06, .05) .836** (.689, .913)
Anterior Arrival (s) 83 £ .18 .86 = .15 -04 £ 20 (-.10, .03) A47* (-.045, .708)
Posterior Arrival (s) .86 + .11 1.36 + .38 -51 + .38 (-.63, -.39) 258 (-.403, .607)
Lt Arrival (s) .89 + 28 1.25 £ 36 -36 + .38 (-48, -.24) A482% (.021, .726)
Rt Arrival (s) 85 + .21 141 + 43 -56 £ 46 (-.71, -.42) 196 (-.521, .575)

p < .05 “p < 01
* Confidence Interval, " Intraclass Correlation Coefficient, ¢ Values are Expressed as Mean £ SD

Table 2. Correlation of the Sensbalance Therapy Cushion and wii Balance Board (n = 50)
Variable STC® Anterior Tilt (°) Posterior Tilt (°) Left Lateral Tilt (°) Right Lateral Tilt (°)
WBB* Anterior Tilt (cm) 783%* - - -
Posterior Tilt (cm) - .563%* - -
Left Lateral Tilt (cm) - - A440%* -
Right Lateral Tilt (cm) - - - .688%**
“p < .01

* Wii Balance Board, ®Sensbalance Therapy Cushion

Table 3. Correlation of Pelvic Movement and Surface Electromyography (n = 50)
Variable STC" Anterior Tilt (°) Posterior Tilt (°) Left Lateral Tilt (°)  Right Lateral Tilt (°)
SEMG* (Lt)(mV) -.164 -360* =221 -.068
Rt (mV) -.287 -379% - 447%* -351%
Average (mV) -241 - 412%* -354% -209

p<.05 Tp<.0l
*Surface Electromyograpy, ° Sensbalance Therapy Cushion
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