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Availability of Functional Reach Test for Balance Evaluation
of the Elderly Through Sensory Organization Test
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Department of Physical Therapy, Jeonju University
'Department of Physical Therapy, Hanseo University
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<Abstract>

Purpose : The purposes of this study were to investigate the age-related difference in balance ability in the
elderly over 65 years and to verify the clinical usefulness of the functional reach test (FRT) for balance
evaluation of the elderly through the sensory organization test (SOT).

Methods : The subjects were forty-six community dwelling elderly people over 65 years old in order to verify
the correlation of balance measures and to compare the balance ability. Balance was measured using the FRT
and the six sub-equilibrium scores and the composite equilibrium score of the SOT. Pearson's product
correlation coefficient was used to evaluate the relationships among these measurements of balance.

Results : There was a significant difference in functional reach by age in the elderly (p<.0l1). There was a
significant negative correlation between the FRT and the age of the elderly (1=-.396, p<.01). There was also
significant high positive correlation between the FRT and the eye closed sway surface (EC/SS) (=789, p<.01),
and composite equilibrium score (r=.548, p<.01) of the SOT .

Conclusion : Thus, it is possible to use the FRT as a quantitative measure of balance, rather than the SOT,
which is more expensive and complicated to evaluate elderly people. According to the results of this study, the

use of the FRT is required clinically to objectively measure the balance of elderly people in the future.
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AMZ2EE s F¥2 71X H(base of support)
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sta, APATACEZRE YR AsE 7o A=
2 A BdY 99X g AXHY Ae g
ARE AFsiH, AAA= A8 AHE FYolv
219l w

(R I P e
;9‘
o
L 4
o
rr
n\l
&N
pe)

A% Tk SHE A ¢ e ARl &
£-3lTH Alexander, 1994; Boulgarides ‘5, 2003; Brauer
5, 2000; Hamann &, 1992; King &, 1994).
=208 HF 78 A AR Bkl o
3 AFo] Hol Ja, MRS 7HARA Am A&
Al 7E Y EAE ASE o, YAelA
A A& 7Fsdtedol dti(Daubney, 1999). 3
B7HE A% B A SOl A =223 AL
(Sensory Organization Test: SOT)®} 7]%5% 7| 2
A{Functional Reach Test: FRT)7} %12 & <
T BrHE s dRH o R AREE ItKBergland
9} Wyller, 2004; Boulgarides 5, 2003; Brauer %,
2000; Kario %, 2001). SOTE IAAA} EE5Y ¢
o] AYE A A& F = A T H(static balance)
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2447 s AYE B 534 F3(dynamic
balance)olHt 7157 528 F3sl= #3 Wil
€ Aol e AR LA UthBoulgarides
%, 2003; Tang 5, 1998).

it
_t
>
)
r e
xo
£
2]
Q
—
e
l..
N
®

SOTSt AR #8 B7F =-=°] kel 37}
v-g3 Au), Be AZHE 275k W FRTE
A7 34" AR MY AuHE fAEH
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ol =T o R ERStY A i #35EY
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wel =919 H#¥Fgol & RIS oH
(Duncan ‘5, 1990; Hageman 5, 1995; Mayers -5,
1991), YHEH O 2 754 ool x21& dojx|7] 4]
& %0Ql(frail elderly)o2 EF3t3 tHShumway-
Cook3} Woollacott, 2001). ATt dAES] A =
AL (1) Bz =T glo] 593 B3] 7153 =,
(2) 85o A HEEH 2L Z=FA Bt
= & (3) ARE2E AAA 715 H-HA(vestibular
dysfunction)?} 22 #33 AAIE 2AETH &4
Sl A, @) 7184 A ¥ orthostatic hypotension)
o]l gl A (5) ATFAY AAXE o[ T F s
AES] AT e A, (6) ¥F FTH IF
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1) 7= W] A

w3 H7FE shke Bt dxAkY] ks flste
P 3 HY RERApL dd disieEE skth
FRTE HHAF A4 ZEAE H AAE 2F 90
5 Z3(flexion) ¥ FEjollA @& 2o £HE FA
st A FPshA TE do2 wWesE Jja, Az}
Al M WA <&3{eim 8 (metacarpophalangeal
joint) BoAFE HUg goz WS wrlR Y
A (ecm)Z Z43ATE FRT F7tol thdh A= 49

3 wole] FEHLE AR 7)5H W) Akl 84

Eldde W5 e 13WEH TR buttock)e] = A
9 2 RE Ade F3 HAEA GEE ST
Agl AL Yo F2kE ZEANyardstick) S 3]
SAstglom, 33 A9 HAE SHEYSE
ARSI 71 FRTO Wik AlE = dAellA, 20
AlollA 80MIE tidoeZ 12890l thdt FRT HA-
AAA 2F 5= ICC=92%9°oH, Szt A==
ICC=9824 ¥ AF=E HA}THDuncan 5, 1990).

=
7y 223 AX= 7yl A" T Gl
FTEH W= Ss dE Y =
(Nashner, 1993), & dA7olA ARg" SOT #3H7}
S=7-=(Neurocom Balance Master, Neurocom, Y|=)
71719t SOT+ thdAke] =k2=dd dolxSs WA
s17] 9%k ok A A|t(safety supporting frame), %
g U forceplate), A1ZHHI7(visual surround), AlZ¢
W7e) wsoldl AAA An A} AFsd =Y
B, 77le) $4e 24skm Bk A%E FHtl
A)|-&3H= Smart Balance Master T2 13 AT ES|
o9} AFEHZ FAH] UthFigure 1). ¢4 T
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o] a1l F71E 27 23 emxd6 cm oW, YFTA
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5 BASA olgdl @ e WA A=
5 2AE s dEeA e wet 104 Qe
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166~203 cmyll o] €JAE B AMSHA A=
£ 3t JAAEe S b AR E
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Fig 1. The testing posture for balance measures
of sensory organization test in the elderly

E HElZ A7]|(EO: eyes open),

2) & 7F JHE AZIEC: eyes closed), 3) T
= 2 I3ARS A4He] L A
oidake] okF A2 Yol HlEste] F2tsh=
JEI(SV: sway vision), 4) T & FEIZ AZHA
< 2AFH U FFAFTe] A H AA
2%l vlEste] F&e= JEI(EO/SS: eyes open
sway surface), 5) = 7 FJHZE AZniAES 1
Asta JEAdo] At H AARE el H
st F2sh= AEl(EC/SS: eyes closed sway
surface), 6) < = A2 AW AT = o)

A WA B AAMRA L HlFste F2st
= “JEN(SV/SS: sway vision sway surface)2] EF 6
7HA 8] 2o g2 FAE] Utk SOTY 67k =7
of tigt A2 W PFAF(equilibrium score) Tl
stod Rk HEol & fAIEH A 2ol
gl AHY W 100%, BE EdHeR HojAlE
FEHE 0%E e, 67 239 H3IA T H
& B P A S(composite equilibrium  score) =
FA 3K Nashner, 1993). SOTS| AALAAAL 21
EE 1CC=982 HEA, FAEEEE ICC=
48~722 B F A Liston} Brouver, 1996). T’
Zoll gk 7 7HA #385E HUke eAe A
2 ujAste] AAlETh

3. 84 Xz

ATHIAE AHAE e 744 o)t =Qlw
T5A] ol =l 2ke] URE oJgkd EAN #3%
7V Sk Aolg otry] A 59 t AR E
ANSAAL, 2 2235 Ak Azte] A e
9 Aot 7153 W] AR A Atelo] A
BAE dolrr] fJ8] FHol& JAAIG(Pearson's
product correlation coefficient) S AME3}HTE FA
Z#E SPSS version 18.02 A3l OH FoFE
(o) 052 A3k

1. 91T CHAPRIS] UBiE| Sy

AT oidAke] gubd EAJLS Table 13 2t
Aol Hd AR 46 = 744 ©]F w1

Table 1. Descriptive characteristics in the elderly (N=46)

Below 74 yrs (n=25)

Above 75 yrs (n=21)

Characteristics Mean+SD Range Mean+SD Range p
Age (y) 68.86+2.80 65-74 78.00+£2.15 75-83

Height (cm) 156.76+6.75 146-168 155.25+4.78 148-164 .39

Weight (kg) 60.78+7.79 45-79 60.50+£7.02 51-81 .64

SD: Standard deviation
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Table 2. Comparison of sub-items of SOT and FRT by age in the elderly (N=46)

Below 74 yrs (n=25)

Above 75 yrs (n=21)

Characteristics

Mean+SD Range Mean+SD Range p
FRT (cm) 24.16+3.05 15-29 19.38+4.75 11-27 < .00
EO (%) 90.88+3.11 84-95 90.52+1.74 87-93 .64
EC (%) 90.32+3.58 85-97 89.33x1.77 85-93 .26
SV (%) 80.64+4.32 72-88 78.54+4.01 70-84 .09
EO/SS (%) 74.12+3.67 66-79 73.05+4.10 62-80 35
EC/SS (%) 71.53+6.75 50-80 61.11+8.33 42-74 < .00
SV/SS (%) 71.67+4.25 60-78 61.45+4.88 52-70 < .00
Comp (%) 73.84+3.15 67-79 70.52+6.15 59-79 .02

SOT: Sensory organization test, FRT: Functiona reach test, EO: Eyes open, EC: Eyes closed, SV: Sway vision,
SS: Sway surface, Comp: Composite equilibrium score, SD: Standard deviation

25"(54.3%), 7541 °) =& 219(45.6%) ©19)
ot 744 oldt =%l 25W F YAE 117H(44.0%),
A= 147(56.0%) 0193, 7541 o =21 219 =&
A= 119(52.3%), A2 10%H(47.7%)°1}k. 74
Al oldt =R1 T 754 o) E=RITE Ateldl Tl &
FANAE Feg &Fel7t gt p>.05)(Table 1).

2. Aol E ol Afolo] HESH

AFHE 2+ 9] FRT AolollA 74A] o]3} =<l
B 24.16 em[SD=3.05], 754 o] w=Ql& Hit

38 cm [SD=4.75]22 & AHdoNA st
= iﬁﬁéze—%g R ATHp<.01)(Table 2). AHT) &
} 9] SOT HYPA|G2] zfool|A] EC/SS, SV/SS,
BAH YR HComp)oll A= 744 o3} =QlFo]
sl B #E5ES EIoH(p<ol), YA
¢l EO, EC, SV, EO/SSolAE 45
o E 207 Alelo] #HFHE folgh Abolrt
A THp>.05)(Table 2).
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UHERTE T M 2 (height) & #3528 ZA%

= frefdh HAZE IJoH(P>.05), tolo}
ﬁé&%f‘fé%}ﬂmﬂz, p<.05), Hole} EC/SS(r=-.526,
p<ODolAE FoI3 22 ARBAZ BT,
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Fig 2. The correlation between functional reach
and age across all subjects (r=-.396, p<.05)
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Table 3. Correlations between FRT and each equilibrium score of SOT for the elderly (N=46)

EC SV EO/SS EC/SS SV/SS Comp FRT
EO 487 .145 -.002 .048 -.029 -.170 .057
(.001) (.336) (.987) (.753) (.849) (:259) (:709)
EC -.104 -.060 -.001 .036 -.090 .079
(:492) (.693) (:997) (.810) (.551) (.604)
SV 333 393 361 202 .280
(.024) (.007) (.014) (.179) (.060)
.623 484 414 488
EO/SS (.000) (.001) (.004) (< .01
794 .698 789
EC/SS (.000) (.000) (< .00)
.662 718
SVISS (.000) (< .00)
548
Comp (= 00)
All values are Pearson correlation coefficient (p value).
Comp: Composite score of SOT, EO: Eyes open, EC: Eyes closed, SS: Sway surface, SV: Sway vision,
FRT: Functiona reach test
olel AH FFWE WHoE UeA g

& F EC/SS Atele] AAAAT} r=789(p<01)E
2 = Btk soTe Hrt

311”*6}% EO, EC, SV
£ Holx
LA THp>.05).

SOTe| AR FEF5 Alolo] d@aAAA=, EO
o] A% ECE AL YHA| ZE SOT HPA| <}
Solgk AHTAE AR eH(p>.05), SVl thak Al
B GRS Alele] @A, Svel BO/SS
= =333, SV EC/SSE =393, SV SV/SSE
=3612 FAHORE {5tk p<.05) FS A
HAE BAow, Svel UmA] JEE Akl
© o3t AHEAIE BolA] Z3UTHp>.05). EO/SS

SV, EC/SS, SV/SS, HdHPA|et EAHo=2
‘IT‘/]??J' ABBAE BACH(p<.05), BIEHIAFE=
EO/SS, EC/SS, SV/sS9t #913 AaaAE Bk
(p<-01).
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o|7] WlEo g AZdt H|E S0oTY 2E 67 H
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