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Correlations between Muscle Strength of the Ankle and Balance and Walking in the Elderly
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Purpose: This study was designed to investigate the correlations between muscle strength of the ankle and balance,

walking in the elderly.

Methods: Thirty-nine subjects were selected from a population of female volunteers. Measurement of balance
ability included evaluation of timed "up and go", functional reach, and a one leg standing test. Measurement of
walking analysis included evaluation of cadence, stride length, step length, and walking speed. Maximal voluntary

isometric contraction (MVIC) of the ankle muscle strength was measured by use of a dynamometer.

Results: For balance, there were significant negative correlations between timed "up and go" and the MVIC of the
ankle dorsiflexor. There were significant positive correlations between one leg standing with the eyes closed and the
MVIC of the ankle dorsiflexor. For walking, there were significant positive correlations between cadence, walking
speed and the MVIC of the ankle dorsiflexor.

Conclusion: This study showed that there were close relationships between muscle strength of the ankle dorsiflexor

and walking and balance in the elderly.
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General characteristics

Minimum Maximum Mean(SD)
Age(y) 65 84 75.15£5.11
Weight(kg) 42 71 58.16+7.18
Height(cm) 148 169 157.30+5.53
2. Ml w

(1) YJARtof|A dofut A7) HAKtimed "up and go" test)
IOl ol A7) A A SIS A Figure 13} 22
o] 46cm ol9] Bol7} gliz ofjol ok AHoIN ALAI3}
ek ALY AJoleh= 4138 FAlo] AL ot 3m
£ FEsto] S0kl 5Y2or vl oA H7|7HA9] A
ZAAR F 23] FAsto] BAS 7153t Podsiadlo2}
Richardson, 1991).

Timed "up and go" test

(2) 7154 = ®W7] AAHfunctional reach test)

7164 ] HAE Al AR ARl Figure 29F o] &
Hi2 A 2o A o ITES 90 FEste] WA dres
WS stol, AR A WA BT Bozne Hr
g SFog WolS o A FTraT 279 ARE @
B2 33 24 F A 7125
WA S8 B FAS
2 2947 s
THDuncan %, 1990).

¢

ox, I
flo rg

(o]
N
N
A
o2
>
o
e =
SO TV
KU
i

fr

N

&

T

[0e]

O

©

-

Il

O

[oe]

u

Hir

o i

30 %
10

4 7, A7), 831% Y, oS-

Functional reach test

(3) & & A7] HAKone leg standing test)

gt A7) AR Al dP Rk AAls Figure 33 @o] S
welw gfhelz Erhe A Aol ARG Ao ket B
= ue vjtozuy 328 So| e sl @ = A9
Lo 28] ZAstel WS Jl=slickshinka 5

—

One leg standing test

2) B3) 77}
HYPEHL2 Figure 49} Z0| Six-camera motion analysis
system(120Hz, Vicon Motion Systems Ltd., Oxford, UK)<
olgiafol 13 A RSl SEHAL IS AT Sl
ojuf FHE EAANmarker)= Plug-In-Gait modelS ¢35t
Vicon guidelinesS we}t viA|E o™, 27 2.5cmo] 32
= 93 o AT A A9 B99 TS 9)
B2 2 EAE 299 AARE] 29|, 43 40 1
AR g B30 How Ludel UHE Ak A
SUY 943 B Ak U2 o HAAE



J Kor Soc Phys Ther 2008;20(1):33-40

GhEel o 1/30] St R IRA B
o 25 Asfeh gt wole] £g) % 9
Ao 923} nojel Azl o) 1/39] sl elne), o

& ASFE A= A 2553y AW He, S S %
ARz ASE AR ddE= W 54 Ao U
Hoa FYrh A AR o2 2T A AAS &
T 3 BAAE FESE Al 10 meter 7 E]% St
Hekgt Ko AA 35 ;} om 103] oy HHE Wy & 7P
AL B oMk 63 MEejA] 2AEH. A4S 5

3 AR visual?} analogue datat= Vicon Workstation and
Polygon Z2190% Helste] He] 2 %7]o] W 374
Aye] ARz bR, ol T 2SRl Bl R0 %
710 A, AT, o] 3xpiAke] s o LER
itk A 5 ol W F] ARL 1 BEAE Yol F
A A7 & EAH35to] HLa3(cadence), HEA(stride length),
B (step length), H3P&E(walking speed) 5= 43Ik

Walking analysis

3) 48 B}
209 AzBI WaRI W A el A
SIS 21 A e A FAAOL tnc, CSD 20,
USA)ol| P2 tial Aol 2% & &S 42 AH
o4 AASISITE 27 S H22F Hplancar fleson) 3 ]
Ea3H(dorsiflexor) o] Zof )4
voluntary isometric contraction)& SHE= ZJA|5t 33| 4
¥ Ao AAIAeH, 7 24 Aok 29128 WAl
7| Slo) S FAS FoHES STk

A4 F5(maximal

3. A2

HE BEAL r9x8 SPSS 12.0 T2 1Ao7 BAFIGO
o, 7} s Al WAE Fol AfEHEA(Pearson's
correlation)S AT HE EAF L9043 0 = 0.052

speiet

297 2308 einte] AP Table 29 @tk Z3bd
79 s *Jﬁrﬁﬁlﬂ glalont, =

B

"

Correlations between ankle joint muscle

strength and balance(r)

MVIC of the
ankle
plantarflexor
(kg)
MVIC of the
ankle
dorsiflexor
(kg)

*: p<0.05

-0.265 0.183 -0.124 0.138

-0.331* 0.251 0.212 0.370*
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18.00 °

16.00 °

14.004 ° o®

Timed"up and go"(sec)

12.00] ° ° o

10.00 °

8.004

| T T T T
2.00 4.00 6.00 8.00 10.00
MVIC of the andle dorsiflexr (kg)

Correlations between timed "up and go'"and
MVIC of the ankle dosiflexor(r=-0.331, p<0.05)
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Correlations between MVIC of the ankle and
walking(r)
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Walking
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