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Objective: The purpose of this study is to develop new balance evaluation index that can
discriminate fall risk factors and provide effective interventions for healthy elderly. In order to
conduct this study, the balance assessment tools (TUG, mCTSIB, OLST, FRT and BBS) currently
used in clinic were re-evaluated using biomechanical analysis.

Method: The participants were healthy elderly people over 65 years old, n=26, age: 69.31+3.13
years; height: 154.00+4.12 cm, body weight: 56.13+6.04 kg. The variables are length of CoM-BoS,
length of CoP-BoS, range of CoP, mean distance of CoP, mean frequency of CoP, root mean square
of CoP, joint angle, ASM (%SL), CoP-CoM angle.

Results: As a result of this study, the following items were included in the list of new balance
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evaluation index for the healthy elderly, showing differences in the biomechanical evaluation
based on the clinical evaluation (Inclusion list: TUG, OLST, 8th assessment item of BBS (reaching
forward with outstretched arm), 11th item (turning 360 degrees), 13th item (standing with one
foot in front), 14th item (standing on one foot)).

Conclusion: Based on the results, the new balance evaluation index for the healthy elderly
determined through this study can be used to prevent the fall by evaluating the balance ability

in various situations that can be experienced in the normal daily life of the healthy elderly.
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Figure 1. Center of mass & center of BOS (base of support)
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SAEM SA0| HAISHUCE mCTSIBL| 22 A 47tX| &=
(1. Eye Open, Firm Surface, 2. Eye Open, Firm Surface, 3. Eye
Open, Foam Surface, 4. Eye Closed, Foam Surface)0ilA| 2& Cf
HAE0| TER 30 7|FoH0 =2 ABOAM HLlZ[AUCE

1. 7|8 2EYIt=F S S5E MR B

oAy

A7 FHEN=AS Table 11t ZCt
BBSO| Z2 & 14719 &= & 107H2| =(1. Sitting to stand-
ing, 2. Standing unsupported, 3. Standing unsupported, 4.
Standing to sitting, 5. Transfer, 6. Standing with eye closed, 7.
Standing with feet together, 9. Retrieving object from floor, 10.

Turning to look behind, 12. Placing alternate foot on stool)0fl A{

Table 1. Mean (SD) of single balance assessment scores and BBS assessment score

Name (unit) Score BBS item Score
TUG (sec) 10.37+0.90 8. Reaching forward with outstretched arm 3.73+045
OLST (sec) 32.39+22.51 11. Turning 360 degrees 3.89+0.32
FRT (cm) 27.58+4.20 13. Standing with one foot in front 3.88+0.32
14. Standing on one foot 3.50+0.89
Note. Values are mean + SD
Table 2. Correlation between score and biomechanical variables
OLST FRT
Variables (unit)
Pearson r. P Pearson r. P
AP =217 297 665" .000
Range of CoP (cm) "

ML -.355 .082 456 019

AP -.393 052 480" 013

MDIST (cm) ML -432" 031 403" 041
Resultant -422" .035 513" .007

Max length AP - - 702 000

of CoM-BoS (cm) ML _ _ 083 694

Mean length AP ~253 233 - -
of CoP-BoS (cm) ML _617" 001 _ _

ASM (%) - - -623" 001

Shoulder flex. (degree) - - 132 529

Trunk rot. (degree) - - 293 146

Hip flex. (degree) - - A4T" 022

Note. *indicates significantly correlate at *a=0.05
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Table 3. Mean (SD) of biomechanical variables between points in BBS 11th item

Variables (unit) 3 points 4 points p

Number of step (n) 6.33+1.15 5.52+0.59 056

Mean of CoP-CoM angle_P1 (degree) 4.97+0.67 5.09+1.64 902
Mean of CoP-CoM angle_P2 (degree) 3.90+2.16 5.09+1.64 215
Mean of CoP-CoM angle_P3 (degree) 3.90+2.16 5.09+1.64 010"
Mean of CoP-CoM angle_P4 (degree) 4.20+1.99 1.88+1.50 022"
Mean of CoP-CoM angle_P5 (degree) 248+2.44 441+1.64 .080

Note. *indicates significant differences between points at *a=0.05, P1: 1t foot contct~2" foot off, P2: 2™ foot contact~3"™ foot
off, P3: 39 foot contact~4t foot off P4: 4t foot contact~5t foot off, P5: 5% foot contact~6" foot off

Table 4. Mean (SD) of biomechanical variables between points in BBS item

8t jitem 13t item 14 item
Variables (unit)
3 points 4 points 3 points 4 points 3 points 4 points
Range of CoP AP 7254193 987+137 7.14£146  480+180° 647180  536£1.31
(cm) ML 341+093 425+1.72 443+0.70 4.35+0.75 7.05+4.60 3.69+0.62"
AP 5.93+2.66 8.79+2.73" 5.96+2.29 522+194 0.73+0.38 0.63+0.21
MDIST (cm) ML 2.70+1.30 3.57+2.20 6.10+3.19 5.65+1.68 0.65+£0.33 0.59+0.14
Resultant 6.87+2.89 9.92+3.11" 9.49+4.13 8.61+2.37 1.07+0.54 0.95+0.26
Max length AP 460202 723175 - - - -
of CoM-BoS (cm) ML 338£115 297163 - - - -

Note. *indicates significant differences between points at *a=0.05
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