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Abstract

In the present study, we examined 1) the validity of bioelectrical impedance (BI) method

for estimating body composition in the older females such as total fat mass (FM), total fat-

free mass (FFM), and total or segmental skeletal muscle mass (SM) compared with dual-

energy x-ray absorptiometry (DEXA) measurement as a reference, and 2) the difference of

SM between the subjects who were divided into five groups according to required care lev-

els: independent, required support, required care 1, required care 2, and required care 3.

1)

Significant (P < 0.05) relationships were observed between right (r = 0.919) or left (r
= 0.865) leg’” SM measured by BI method and DEXA. There was also a significant rela-
tionship between DEXA and right (r = 0913), and left (r = 0.939) arm’ SM measured
by BI Furthermore, total body fat percent measured by the two methods was significant
as well (r=0936) .

Total FM, FFM and SM tended to decrease gradually according to levels of required
care. Especially, total FM and FFM in the required care 3 group were significantly lower
compared with the independent group.

SM of the legs, arms and trunk also decreased according to the increasing levels of
required care levels. These segmental SMs in the groups that required care were signifi-
cantly lower compared with the independent group.

These results suggest that SM may decrease not only in the legs, but also in the arms
and trunk with increasing levels of required care. Required care level 3 showed the
greatest decrease in SM.
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Table 1. Physical characteristics of twenty older
female subjects.

Mean =£SD Range
Age (yr.) 67.2 = 5.2 60.0 — 78.0
Height (cm) 150.8 £ 6.3  139.6 — 161.6
Weight (kg) 52.7 = 8.1 40.6 — 69.6
BMI (kg/m?) 23.2 = 3.1 17.5 — 29.8

BMI: Body mass index; SD: Standard deviation,
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Fug. 1. Division of the total body measurements
into values for the head, arms, legs and the
trunk by DEXA. (Nakata et al.,2003)

AR

H50%

HAL7. b, MEERICEZHEICE. ERio
W & #4720
2) BREIC X 2 %SERH B X OEN#ER O S 1K
FRE O 2

L, 6952 5 955K £ T D E il K MERT98%
Thhb, TNOHONGONFIT, RS X O
MO X - CTX G SNz HYH (DT,
HAL) 424, BREH 9%, BEaidlEwars (B
i1 D 23%. B2 D 18%. EAHES 16
%) Thb, B L ENELOIRESIT,
KROFTITR L7 (EAESEE. 2002), %8,
BINHE 4 L BIAHE S ORI L. SR BEOR
FERWEER 720, WEERE Lirhol,

B EB X UBIEIC &L 2 HHMBHE. /iy —
ALy —IZBWTLER 1) DA LRERC
WiE L7zo #2121 HROFEER L. &
I HE, REBXUBMIZ R L7,

3) MHYECE

AWFZECTOPEIL, HIZEHNB L OHEIC
WTETONG (ERERLENEE OGO
B IEARANB L ORE) (5@l L, »
DFEEZETITo 72
4) AEEHLE

T — & OFETLELZ X, FEEHENT Y 7 - SPSS
for Windows ver.17.0] & Stat View% i\ T,
Ygfli, MEHE{RZE, PearsonDAHE T, FIgMHE
DHEOWE WSO ZVtHE) vz, A&
KL, TRTHEREE S BT & L7

Table 2. Subject’s age (yr.) by level of required care.

n Mean=*SD Range
Independent 42 80.4 4.6 73— 94
Required Support 9 83.2 1+ 4.8 75— 89
Required Care 1 23 81.0 = 6.2 69 — 95
Required Care 2 18 84.7 Xt 4.2 77— 96
Required Care 3 6 85.2 £ 5.9 81— 95
Total 98 81.9 = 5.3 69 — 95
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Table 3. Physical characteristics of subjects by level of required care.

Height (cm)

Weight (kg)

BMI (kg/m?)

Mean=SD Range Mean=SD Range Mean=SD Range
Independent 143.0+6.0 131.0—162.0 50.0+ 6.5 38.7—62.8 24.4%=2.7 18.6—30.0
gjssjifd 145.6+5.8 136.5—154.5 46.1+ 6.0 38.6—56.4 21.7+2.4 19.2—25.5
Required Care 1  142.7+8.0 115.5—152.0 50.0=11.8 26.2—7L.0 24.5+52 14.9—39.0
Required Care 2  142.5+7.8 131.5—164.0 48.1+10.4 33.0—65.8 23.6+4.4 16.6—31.1
Required Care 3  146.0+9.8 133.0—158.6 41.1+12.7 31.2—60.7 18.9+3.5 15.7—24.6
Total 143.3%7.0 115.5—164.0 48.8= 9.2 26.2—71.0 23.7+4.0 14.9—39.0
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Fig. 2. Relationship of muscle mass in the legs

determined by dual energy X-ray absorp-
tiometry (DEXA) and bioelectrical imped-
ance method (BIM).
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Fig.3. Relationship of body fat determined by

dual energy X-ray absorptiometry (DEXA)

and bioelectrical impedance method (BIM).
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Table 4. Subject’s body fat by levels of required care : bioelectrical impedance method.

Body fat (%)

Body fat (kg)

Mean=SD Range Mean=+SD Range
Independent 38.1%+6.3 23.5—49. 2 19.3%£5.3 8.4—30.0
Required Support 38.4+4.2 30.1—43.3 18.5%£3.0 13.8—22.6
Required Care 1 36.4+8.2 19.1—47.1 17.9%£6.7 5.0—29.9
Required Care 2 34.9%8.8 12.5—48. 1 16.2%6.7 4.5—29.6
Required Care 3 30.0£8.2 18.5—42. 1 11.4+4.8° 5.9—19.0
Total 36.7+7.4 12.5—49. 2 17.8%6.0 4.5—30.0

* Significantly different from the independent value

(p<0. 05)

Table 5. Subject’s lean body mass by levels of required care : bioelectrical impedance method.

Lean body mass (kg)

Lean body mass (kg/m)

Mean=+SD Range Mean=*SD Range
Independent 30.5%2.9 25.2—37.8 21.3*£1.8 17.5—24. 8
Required Support 29.5+2.3 27.4—33.8 20.2+1.2 18.9—22.7
Required Care 1 29.6+3.1 21.2—35.5 20.7+1.4 18.4—23. 4
Required Care 2 28.6+2.5 23.3—33.0 20.1+1.7 17.4—23.7
Required Care 3 25.5£2. 3" 21.8—28.0 17.4%0. 7 16.4—18.2
Total 29.5+3.0 21.2—37.8 20.6*+1.8 16.4—24.8
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Table 6. Muscle mass by levels of required care : bioelectrical impedance method.

Muscle mass (kg) Muscle mass (kg/m)
Mean=+SD Range Mean=+SD Range
Independent 28.3£2.7 23.4—35.2 19.8£1.7 16.2—23.0
Required Support 27.3£2.2 25.6—31. 4 18.7£1. 1 17.5—21.1
Required Care 1 27.6+2.9 19. 7—31.9 19.3£1.4 17.1-22. 1
Required Care 2 26.6+2.3 21.6—30.6 18.7£1.6 16. 1—22. 0
Required Care 3 24.1+2.1* 20.1—25.9 16.5+0. 8" 15.1—17.5
Total 27.5%2.8 19. 7—35.2 19.2%1.7 15.1—23.0

Table 7. Muscle mass in legs by levels of required care : bioelectrical impedance method.

Muscle mass: Right-leg (kg/m) Muscle mass: left— (kg/m)

Mean=+SD Range Mean=+SD Range
Independent 3.1%0.3 2.53.8 3.2+0.4 2.5—4.1
Required Support 2.9%£0.3 2.5-3.5 3.0£0.3 2.7—3.6
Required Care 1 3.0£0.6 1.7—4.6 3.1£0.5 2.0—4. 4
Required Care 2 3.0£0.5 2.4—4.3 3.1£0.6 2.4—4.8
Required Care 3 2.5%0.2° 2.4—2.8 2.6x£0.3" 2.4-3.0
Total 3.0+0.4 1.7—4.6 3.1+0.4 2.0—4.8

Table 8. Muscle mass in arms by levels of required care : bioelectrical impedance method.

Muscle mass: right—arm (kg/m) Muscle mass: left—arm (kg/m)

Mean=+SD Range Mean=+SD Range
Independent 0.93=%0.11 0.72—1.12 0.93=£0.11 0.74-—1.13
Required Support 0.85=%0.08 0.78—1.01 0.83=%0.07 0. 74—0. 94
Required Care 1 0.90%0. 11 0.61—1.10 0.89=%0. 10 0.69—1. 04

Required Care 2 0.850. 10 0.67—1.07 0.85=0. 10" 0.67—1.07
Required Care 3 0.69=0. 95 0.60—0. 76 0.71%0.07* 0.60—0. 83
Total 0.89%0. 11 0.60—1.12 0.88=%0. 11 0.60—1. 13

Table 9.  Muscle mass in trunk by levels of required care : bioelectrical impedance method.

Muscle mass: trunk (kg/m)

Mean=+SD Range
Independent 11.6£0.9 9.4—13.6
Required Support 11.1+0.6 10. 5—12. 1
Required Care 1 11.4%0.9 10.3—14. 3
Required Care 2 11.0x0.7 9.9—12.5
Required Care 3 9.9%£0.5 9.0—10.3
Total 11.3%£0.9 9.0—14.3
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