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The Effect of Additional Haptic Supplementation on Postural Control
During Squat in Normal Adult

Mi-Ju Kim, PT, MS', Ho-Cheol Lee, PhD? Ji-Won Park, PT, PhD?

'Department of Physical Therapy, Graduate School, Catholic University of Daegu, >School of Mechanical and Automotive Engineering, College
of Engineering, Catholic University of Daegu, *Department of Physical Therapy, College of Medical Science, Catholic University of Daegu

Purpose: This study examined the effect on postural control during the stimulation of haptic touch with fingertip on the
stable surface at quiet standing posture, squat flexion stage, 60 degrees squat stage and squat extension stage.

Methods: The postural sway was measured on the force platform, while 30 subjects were squatting, under three different
haptic touch conditions (No Touch [NT], Light Touch [LT], Heavy Touch [HTI), above the touch pad in front of their body
midline. Three different haptic touch conditions were divided into 1) NT condition; squatting as right index fingers held above
the touch pad, 2) LT condition (<1N); squatting as the touch pad was in contact with right index fingers pulp with a pressure
not exceeding 1N and 3) HT condition; squatting as subjects were allowed to use the touch pad for mechanical support by
transmitting onto it with as much force, choosing with their index fingers.

Results: There was significant decrease in LT, rather than that of NT (p<0.01), and in HT, rather than that of LT (p<0.01), as
the results of the distance and velocity of center of pressure (COP) in mediolateral direction at quiet standing position. In
anteroposterior direction, the distance and velocity of COP in LT and HT showed significant decrease, when compared to that
of the data of NT (p<0.01). There was no significant difference between the 3 conditions (NT, LT, and HT), with respect to the
distance and velocity of COP in mediolateral direction, during dynamic balance (squat flexion stage, squat extension stage)
(p>0.05). In anteroposterior direction, the results of the distance and velocity of COP in HT showed significant decrease when
compared to that of the data of NT (p<0.05).

Conclusion: Light touch, during the task, decreased the postural sway at static balance. The results suggest that haptic touch
should be applied, appropriately, because it varies the effects according to different conditions.
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Figure 1. Concepts of the experiment device.
(A) Concepts regarding the configuration of the experiment. (B) Center of pressure (COP) measuring device capable of touch force. (C)
LabVIEW program, (D) Schematic diagram of LabVIEW program.
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Table 1. Comparison of mean distance and velocity of direction of both M-L and A-P COP for each condition at quiet standing posture (Unit:

cm)
Quiet standing NT (n=30) LT (n=30) HT (n=30) F p
M-L Mean distance 0.70£0.09 049+£0.06 0.69£0.09 11.26 0.00**
Mean velocity 1.40£0.18 0.98+0.11 137£0.17 11.28 0.00**
A-P Mean distance 1.0240.09 0.6840.07 0.5840.07 2154 0.00**
Mean velocity 2.05%0.18 136%0.14 1.154+0.14 22.04 0.00**

NT: no touch, LT: light touch, HT: heavy touch, M-L: mediolateral, A-P: anteroposterior.

*p<0.05, *p<0.01.

Table 2. Comparison of mean distance and velocity of direction of both M-L and A-P COP for each condition at squat flexion stage (Unit: cm)

Squat flexion NT (n=30) LT (n=30) HT (n=30) F p
M-L Mean distance 237£0.18 2.12+0.19 2261018 214 0.13
A-P Mean velocity 471£035 423£038 450£037 213 0.13
Mean distance 343+0.20 3.16+0.24 2.70£0.19 7.06 0.00**
Mean velocity 6.8610.40 6311048 539+0.38 7.10 0.00%*

NT: no touch, LT: light touch, HT: heavy touch, M-L: mediolateral, A-P: anteroposterior.

*p<0.05, **p<0.01.
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Table 3. Comparison of mean distance and velocity of direction of both M-L and A-P COP for each condition at 60 degrees squat stage
(Unit: cm)

60° squat NT (n=30) LT (n=30) HT (n=30) E p
M-L Mean distance 1.70+0.12 142+0.09 145+0.08 346 0.04*
A-P Mean velocity 340+0.23 2.83+0.18 2.88+0.16 348 0.04*
Mean distance 1.89+0.13 1.50£0.09 120+0.12 15.18 0.00%*
Mean velocity 3.76£027 3.00£0.19 239£0.24 15.05 0.00%*

NT: no touch, LT: light touch, HT: heavy touch, M-L: mediolateral, A-P: anteroposterior.
*p<0.05, *p<0.01.

Table 4. Comparison of mean distance and velocity of direction of both M-L and A-P COP for each condition at squat extension stage (Unit:
cm)

Squat extension NT (n=30) LT (n=30) HT (n=30) F p
M-L Mean distance 1.924+0.09 1.82+0.12 1.84+0.11 0.60 0.55
A-P Mean velocity 3.82£0.18 3.62£0.25 3.67£0.21 0.61 0.55

Mean distance 235%0.12 2152011 1.96+0.17 552 0.01**
Mean velocity 4671025 4.28+0.21 391£033 522 0.01**

NT: no touch, LT: light touch, HT: heavy touch, M-L: mediolateral, A-P: anteroposterior.
*p<0.05, **p<0.01.
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