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The Usefulness of Clinical Balance Tests in Elderly :
Correlation of Balance Evaluation using by Forceplate
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ABSTRACT

Purpose : The purpose of this study was to investigate the usefulness of clinical balance tests through the correlation of
balance evaluation using by forceplate in elderly.

Methods : Thirty nine healthy elderly subjects (14 males, 25 females) participated in the study. The subjects were
evaluated with clinical balance tests [(Berg balance scale (BBS), Functional reach test (FRT), Tinetti's performance
oriented mobility assessment (POMA), and one leg standing (OLS)]. Static balance evaluation was assessed by using
forceplate. Center of pressure (COP) parameters were obtained using it as total path distance, total sway area, X mean
frequency and Y mean frequency for 20 seconds in the following conditions: (1) comfortable standing with eyes opened
and closed, (2) uncomfortable standing with eyes opened and closed. After static balance evaluation tested, dynamic
balance evaluation was assessed. COP parameters were error distance and area during sine curve trace. COP parameters
were movement time, error distance, and maintained time in the circle during COP movement task.

Results : Clinical balance tests showed statistically significant correlation between static and dynamic balance evaluations.
Among the clinical balance tests, the BBS, POMA, and OLS showed significant correlation

with to assess the balance ability of elderly in clinical setting both evaluations.

Conclusion : Clinical balance tests can be recommended in clinical setting because of low costs and simplicity.
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1. General characteristics of subjects

M=£SD

Age(years) 74.6+7.4
Height(cm) 158.3+8.5
Weight(kg) 62.3+9.3
MMSE—-K 28.5x1.5
BBS 53.5+3.9
FRT 27.217.0
FRT-L 20.9x7.2
FRT—-R 23.5x7.4
Tinetti 27.6x1.1
OLS(sec) 9.6%7.8

M=SD: MeanzStandard Deviation

MMSE—K: Korean Mini—Mental State Examination
BBS: Berg balance scale

FRT: Functional reach test

FRT—L: Functional reach test—Left

FRT—R: Functional reach test—Right

Tinetti: Tinetti's performance oriented mobility assessment
OLS: One leg standing
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I 2. Static balance evaluation of subjects

Condition SBE CS(M%SD) NS(M%SD)
Total path distance (mm) 9.46+3.44 15.18+7.02
Total path area(mr) 47.32%17.19 75.93£35.08
Eyes open
X mean frequency(Hz) A41+.61 .79+.94
Y mean frequency(Hz) 1.26+1.80 1.2241.43
Total path distance (mm) 12.56+6.44 21.36%+11.30
Total path area(m) 62.86+£32.24 106.84%56.54
Eyes closed
X mean frequency(Hz) 54+.74 .9541.09
Y mean frequency(Hz) 1.45+1.94 2.18+3.31
SBE: Static balance evaluation
CS: Comfortable standing
NS: Narrow stance
I 3. Dynamic balance evaluation of subjects
Task DBE M=£SD Task DBE M=£SD
MT(sec) 3.93£2.02 MT (sec) 4.64%+1.83
Ant ED(mm) 3885.49+732.67 Ant—Lt ED(mm) 39660.64+8931.86
ST(sec) 10.75+4.45 ST(sec) 10.51+4.09
MT(sec) 6.09+3.53 MT (sec) 4.95+2.32
Post ED(mm) 35809.23+9505.66 Ant—Rt ED(mm) 38142.95+£8162.75
ST(sec) 6.87+5.30 ST(sec) 10.97+3.91
MT(sec) 3.62+2.29 MT (sec) 5.95+4.19
Lt ED(mm) 42986.29£9339.13 Post—Lt ED(mm) 39284.14%£12280.80
ST(sec) 11.27+3.83 ST(sec) 7.45+4.81
MT(sec) 3.69+1.75 MT (sec) 5.45+3.10
Rt ED(mm) 41128.54+8535.31 Post—Rt ED(mm) 37255.52%£10685.26
ST(sec) 11.82+3.62 ST(sec) 8.12+4.47
ED(mm) 4567.61+£2011.60
SCT
EA (mir) 91.31%£40.21

DBE: Dynamic balance evaluation

Ant: Anterior, Post: Posterior, Lt: Left, Rt: Right, SCT: Sine curve trace
MT: Movement time, ED: Error distance, ST: stay time, EA: Error area
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I 4. Correlation of between clinical balance evaluation index

MMSE—-K BBS FRT FRT-L FRT-R Tinetti
MMSE—-K
BBS —.08
FRT —.04 49
FRT-L —.02 37 A5
FRT-R —.16 L34 .65% .83
Tinetti .16 Dl A0 .05 .19
OLS —.16 81 A1 41 31 D4
*p<.05
= )5 98% wuk ZAHr=83)% @ W A AToIRre] P 79 Bk A GRS ol g
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I 5. Correlation of between clinical balance evaluation index and static balance evaluation

Condition Parameter MMSE—-K  BBS FRT FRT-L FRT-R Tinetti  OLS
Total path distance .09 -.31 —.04 .05 .07 =27 —.43*

Eyes Total path area .09 -.30 —.04 .04 .07 —.26 —.43x%

open X mean frequency .03 .04 —.15 —.02 —.11 —.18 —.04

Y mean frequency -.07 -.23 -.23 .05 —.14 —.35% —.09

5 Total path distance .05 —.43* —.28 —-.02 —.04 —.40% —.53*
Eyes Total path area .05 —43% =29 —.02 —.04 —.40%  —.53x*

closed X mean frequency —-.04 —.06 -.23 -.03 —-.11 -.21 —-.05

Y mean frequency -.09 —.18 —-.21 .13 —.06 —.26 —.14

Total path distance .00 —.34* —-.11 —-.12 .03 —.33% —.49%

Eyes Total path area .00 —.34x% -.11 -.12 .03 —.33x  —.A49%

open X mean frequency —.10 -.07 —.20 .05 —.08 —.40% —.09

NS Y mean frequency —.06 -.27 .02 —.06 —.06 —.27 -.16
Total path distance .05 —.13 .06 17 .25 —.26 -.31

Eyes Total path area .05 -.13 .05 .16 24 —.27 —.32%

closed X mean frequency .05 -29 —.35%«  —.08 -.32 —49% =22

Y mean frequency —.09 -.07 .05 .23 17 -.21 -.02

*p<.05
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6. Correlation of between clinical balance evaluation index and dynamic balance evaluation
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MMSE—-K BBS FRT FRT-L FRT-R Tinetti OLS
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