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ABSTRACT

The purpose of this study was to investigate the relationship among isometric and isokinetic muscle strength, lean body mass(LBM)
and bone mineral density(BMD) in the elderly. Eleven males(age, 70.27+5.78yr; height, 167.366.68 cm; weight, 68.34+823 kg) and
thirteen female(age, 69.77+4.13yr; height, 152.80+4.45 cm; weight, 56.86+7.40 kg) participated in this study. In all subjects, LBM and
BMD segments was measured by using Dual-energy x-ray absorptiometry(DEXA, Lunar DPS-DM, U.S.A)). Maximum isometric and
isokinetic muscle strength of flexion and extension at the knee and elbow, ankle, trunk joints were measured by using an isokinetic
dynamometer(CON-TREX® Multi Joint Testing Module, Switzerland). The results of this study showed that isometric and isokinetic
muscle strength was significantly higher in extension than flexion. In the male and female, hamstring to quadriceps strength ratio(H:Q
ratio) was increased as contraction velocity increased. BMD was correlated significantly with trunk extension in the male, but not in
the female. LBM was correlated significantly in the male and female with knee extension strength. This study suggests that in the
elderly muscle strength training program should put more weight on extensor muscles of the body.
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Table 1. Characteristics of subjects

Sex N Age(yr) Weight(kg)  Height(cm)
Male 11  7027+578 68341823  167.36%6.68
Subject
Female 13 69.77+4.13  56.86£7.40  152.804.45
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Figure 1. Elbow joint flexionfextension strength
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Figure 3. Ankle joint flexion/extension strength
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Figure 4. Trunk joint flexion/extension strength
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Table 2. T-score and the bone mineral density of body segment in subjects

Total BMD T-score Arm BMD(g/em?) Leg BMD(g/em?) Trunk BMD(g/cm?)
Male 0.45+1.29 0.89+0.09 1.32+0.11 1.01+0.12
Female -1.50+0.58 0.65+0.04 0.99+0.04 0.79+0.06

BMD : bone mineral density

Table 3. Lean mass of body segment in subjects

Am Lean(g) Leg Lean(g) Trunk Lean(g)
Right Left Right Left Total
Male 2660+345 2678+322 82611981 8324+1016 22580+2126
Female 1686207 1687201 5662+742 5605+645 16173£1477

Table 4. Relationship between each BMD and isometric, isokinetic muscle strength

Variables ESAB KSLB ASLB TSTB
Isometric extensor T21% 456 416 .855%*
Isometric flexor .668* -221 -010 903***
extensor 60°/sec 590 677 654% 67+
Male
flexsor 60°/sec 185 133 094 8797
extensor 240°/sec 632% 643% 578 753%*
flexsor 240°/sec 468 -.081 -133 T54%%
Isometric extensor 354 084 020 310
Isometric flexor .652* 284 -378 408
extensor 60°/sec 075 .190 .140 458
Female
flexsor 60°/sec 151 122 -158 323
extensor 240°/sec 132 .193 036 178
flexsor 240°/sec 189 -113 -.059 162

BMD : bone mineral density, ESAB : Elbow Strength vs. Arm BMD, KSLB: Knee Strength vs. Leg BMD, ASLB: Ankle Strength vs. Leg
BMD, TSTB : Trunk Strength vs. Trunk BMD. *<.05, **p<.01, **%p<.001
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Table 5. Relationship between each LBM and isometric, isokinetic muscle strength

Variables ESAL KSLL ASLL TSTL
Isometric extensor 631% 844 550 17
Isometric flexor 709* 289 580 759%*
extensor 60°/sec 668*% 906*+* 532 .503
Male
flexsor 60°/sec 320 613* 618*% 675*%
extensor 240°%/sec 670% 866%* 440 474
flexsor 240°/sec .589 401 522 .651*
Isometric extensor -142 754%* 360 -213
Isometric flexor 007 458 -.194 -004
extensor 60°/sec 405 5T 351 -025
Female
flexsor 60°/sec 306 250 .191 -120
extensor 240°%/sec .146 574* 172 -393
flexsor 240°/sec 291 384 297 -329

LBM: Lean Body Mass, ESAL: Elbow Strength vs. Right Arm Lean, KSLL: Knee Strength vs. Right Leg Lean, ASLL: Ankle Strength vs.
Right Leg Lean, TSTL: Trunk Strength vs. Trunk Lean. *p<.05, **p<.01, ***p<.001
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Table 6. The result of simple regression analysis for between Trunk
BMD and isometric, isokinetic muscle strengt
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BMD : bone mineral density male
Hexor 60°/sec 063 -023 0.857 0410
} Extensor 240°/sec 330 269 2326 0040
54544 299 ofe) velSe] B0z of= HEo)
. . N Flexor 240°, 147 070 1379 0195
L PIAE 718 Lol A3k, fe) $E(p00nolA WA oxor 240 ee
o EEWRH ZaAA A2YT% p00)T Z2EEBLS5%, ~ LBM: lean body mass

p000D), 554 AT 60%sec(58.9%, p<0.01), 200°sec(56.6%,

A4 544 T8 MY S FU=Rd M 2 932 v]A
= ¥ P A4S R TH49 228 E61.5%, p<0.001)
Ae TEARE TEAY FIHE5%,

A= o] YERA] Sith
5 293 55 ARl
A & Qe HdE EAe A8 TEA A2E(51.5%, p<0.05)
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Table 8. H/Q ratio of Knee joint muscle strength in Male and Female

(unit: (%))

1. Isometric II. Isokinetic 60°/sec III. Isokinetic 240°/sec
Mean SD Mean SD Mezan SD F Tukey P
Male 78.14+18.00 80.32+15.54 118.84+40.47 19213 d4 001 %**
Female 88.22+20.00 100.07+26.24 174.93+58.07 36.034 @od § L0007+
t -1.677 2213 2468
P 125 .060 .033*
*p<i05, **p01%, ***p<001, @ vs I, 01 vs II, $11 vs 1L, H/Q Ratio : hamstring/quardriceps strength ratio
I3} FZE(G575%, p001), TEH FTH (60°%sec: 455%, I BUKTable 8> 943 A4 B2F 584 &89 £ &
p<005 200°/sec: 42.4%, p<0.05)°]H, OEVH 49 Folt A UGS S2EAEY blgo] TksIEeH, ddel vlE) o
92 71 & gl wele] YERIA) slgitk o) F2YEY gl B 2 A0 vt
TA/3-THE 289 ofe] WS AR o= A= Appen} Duncan(1986)2 W74t S3ATE thdes 25 =
B SPIE A Ll A, Rl TR0 P A9 29 A Pl 5 el ek e

Eai Al

o] FE=HH SAA ATH(712%, p00)T FEHH 55
Z8(60°/sec: 82.1%, p<0.001; 240°fsec: 75%, p<001), BEHH 5
A 2TE(575%, po0l), 949 FEIE S AEY
(56.8%, p<001)F} FEHH 554 "‘_]EL@,(6O°/seC' 57.4%, p<0.01)
oA Folgt AWEs 7L e 2R eIt
&4 28 Wl F zﬂXl bl 7 & 9% 7
2 WS B A FEWE TE5A A2E60°)sec:
82.1%, p<0.001)°|oH, dAe] Hee FEWE FEHA A2
2(60°/sec: 57.4%, p<0.01)OZ UERGT)

==
’o‘zq/g' [

1

B Aqoxe ek
TEET oz} Tt
sto] ARESITE 23 SEESA A EAT oA
AT S5 240°fsecoll A AT o] Z2TH R FA] Uit
o]3= Anderson et al(1991)9] 97 Ao} PAsh= Aoz A7

o a3 hEAFFHrectus femoris ; THEA D, vastus medialis ;
WZ33, vastus lateralis ; 223, vastus intermedius ; 7R3
o] ZZ¥o| WAd JAEH(biceps femoris ; HEOIFE

o2 29 24¢ 9

=
BB

AN ot

i)
l-l’_I to rir
o o2 1%

—n

semitendinosus ; HEAY, semimembranosus ; WM Rk fH:L
TO2AM TE&Fo| I B2 o] wiEl A= -ﬂr‘i}gq
B Ao et FERE FTEAITHEY HEs o

o8 HE2 54+18%°1H, TEHA 240%secoll A LERE Ml &
61£10%2}2L R 15}, Ozcakar et al.(2003)2 HAF DV‘—?;—TL
ATFEs R 84 75 2994 e 19 7Is
TEE B7tM S5 60%secoll Al UERE 22EAEE HE
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Al vl go] ulg- Zof A S & 4 Atk Westing?
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vl 22gA2Y vlgo] e £ AL ¢ 7 Itk 55
60°/secoll A= 228 BE =%, 554 240%secoll A= QF 37
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Aol wehq i) tEATE Bk o Aslirks B
chithe YEAERe] 84 eo] ol gtk Frontea et al,

2000; Overend, Cunningham, Paterson & Lefcoe, 1992)= Z1o=2 &
o = Qo diEARFEY] 88580 "olA= olf= kit
Aol wepd Deilo] FAEO FE  Z(anti-gravity
muscle strength)®] a7t FE2A)7] &Rl Aoz A4HE. =
F& /3ol BIsH knee extensor size®] 77} FEHAA YeFE7]
| Eo|th(Overend, Cunningham, Kramer, Lefcoe & Paterson, 1992).
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