P KFERERERLE Bull. Inst. Health & Sport Sci., Univ. of Tsukuba 22 : 55—62, 1999.

SREOSHHER M T 2SRRI E—-F &

& B E-H & ERX- W dF XK H g

55

Multi-frequency Bioelectrical Impedance Method: Assessment of Body

1

T & & DB A5 S A & B ICEF
flid 5 HiE L L CERA & LTV Sbioelectrical im-
pedance (BI) %42, Hoffer > % (X U, Lukaski®,
Segal 5, Deurenberg®, Houtkooper %, Nakadomo
LIz & o THEDE, BABK, EHE, K-V
BRGETF L ILHF O R EIZOWTIRE & I,

Composition in Japanese Men and Women Over 60 Years of Age

KIM Hunkyung, TANAKA Kiyoji, NAKANISHI Tomoko*
and AMAGATI Hitoshi**

The bioelectrical impedance analysis has become a popular method for the assess-
ment of human body composition because it is a quick, safe, and noninvasive technique
that does not require much cooperation from the subjects. Recently, new instruments using
multi-frequency bioelectrical impedance have been developed since low and high frequen-
¢y measurements could possibly distinguish between extracellular fluid (ECF) and total
body water (TBW). Using dual energy X-ray absorptiometry (DXA; Lunar DPX-L) as a
criterion method, we examined the validity of bone-free lean tissue mass (LTM) and bone
mineral content (BMC) measured by a multi-frequency biocelectrical impedance instrument
(Sekisui MLT-100, Japan). A number of frequencies ranging from 2.5 kHz to- 350 kHz were
applied to the right side of the body. The subjects were 25 older men and 44 older women,
aged 60 to 88 years (men: 72.447.33 yr, women: 73.6£9.45yr). The average LTM deter-
mined by DXA were 45.84+4.68 kg for men and 32.6+3.38 kg for women. Multiple reg-
ression equations developed in the present study for estimating LTM and BMC were:
LTM=0401Ht*/R,,—4.897Sex+0.164Wt+17.586 (r =0.964, SEE=2.05kg) and BMC=
0.036Wt+0.021Ht—0.142Sex—2.982 (rm=O.887, SEE=0.28 kg); where r,=multiple correla-
tion coefficient, SEE=standard error of estimate (kg), Ht =height (cm), R, =resis-
tance at low frequency, and Wt=weight (kg). These equations may be applicable to a
wide range of older Japanese persons with relatively high precision.

Key Words: extracellular fluid, total body water, dual energy X-ray absorptiometry,
lean tissue mass, multi-frequency bioelectrical impedance
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MTRLLZLaHHAT ADXAZEE (VS 3
DPX-L) ZFJH LT, BMC, FM, LTM%#llzE L7=2,
3) EdmE '
OBEHOTHE & ZREFELZRD 2,
@DXAMEIZ & BBMC, LTM& K28 L OHE
i, ¥7 v OERMEEEE L Y RE L,
®DXAEIZ & ABMC, LTM% EEL %, 1KRE
EHTOEIMMER,,) PHBELETOEIME
(RHIGH) & RO, &E, WH, FEHixl %2
Mg e LC, ERRGIT21T%R o 72, FBE,
EAR RS & HEE OREHERE ) S IRET L 72
@R L F BT S % & L,

3.6 R

EEE I B 2 RIEEE OFHE, EEFEE
%Ko 7 (Table 1), FFM (BMCHLTM) i3 EHT
4834518 kg (LTM: 45.84:4.68 kg, BMC: 2.5+
057 kg), 72 T34.2+3.64kg(LTM: 32.6+£3.38
kg, BMC: 1.64+034 kg), &£ T39.3+7.99 kg(LTM:
3734745 kg, BMC: 20%£060kg) TH o 770 Ry
3B PET459.1447.240, i T529.1+49.940),
£RT503.0+£59.35QTH D, R, 3B MT325.1
+4327Q, &MET399.0+£50940, £ T3715+
59920 Tdh o7,

DXAVEIZ X ALTM, BMC& &4 & o4
AT L7z (Table 2), LTM & OFEIZT<TD

Table 1 Descriptive statistics (M#SD) for each variable in older Japanese men and women.

Variable Men Women Total
Age (yr) 724+ 7.33 73.6+ 9.45 732+ 871
Height (cm) 161.44 448 1471+ 563 152.3%+ 8.65
Weight (kg) 60.9+ 7.23 494+ 7.99 53.6+ 947
HR (b/min) 652+ 8.13 69.1+ 7.57 67.7+ 794
DBP (mmHg) 77.0+13.06 75.3+10.64 76.04+11.50
SBP (mmHg) 131.3£14.50 134441507 133.31+14.82
%fat (%) * 205+ 6.21 299+ 7.98 265+ 863
Fat (kg) * 12.6+ 445 152+ 5389 14.3+ 552
LTM (kg) 458+ 4.68 326+ 3.38 37.3+ 745
BMC (kg) 25+ 057 16+ 0.34 2.0+ 0.60
FFM (kg) 483+ 5.18 342+ 364 39.3+ 7.99
Riow () 459.14+47.24 529.1+49.94 503.0+£59.35
Ryeu () 325.1+43.27 399.0+-50.94 371.54+59.92

HR=heart rate(b/min), DBP=diastolic blood pressure(mmHg), SBP=systolic blood pressure(mmHg)
LTM=lean tisse mass by DXA (kg), BMC=bone mineral content by DXA (kg),

FFM={at-free mass(kg), R,y =resistance at low frequency (Q),

R, =resistance at high frequency(Q), *measured by DXA

Table 2 Correlation coefficients of selected variables with LTM and BMC determined by DXA in

older Japanese men and women.

Gender Men Women Total
Variable LT™M BMC BMC LTM BMC
Age -0.610 3 -0.509 * -0.625 * -0.577 % -0.373 % -0.422 %
Sex -0.855 * -0.694 *
Height 0.443 % 0.490 * 0.640 % 0.604 * 0.853 * 0.780 %
Weight 0.785 % 0.752 % 0.708 % 0.767 * 0.805 * 0.839 %
Riow -0.711 % -0.530 * -0.562 % -0.521 % -0.792 % -0.697 *
Riucu -0.814 * -0.633 * -0.609 # -0.607 * -0.752 % -0.755 %
Ht X Ht/R, o 0.846 * 0.686 * 0.809 0.719 % 0.939 * 0.852%
HtXHt/Ryon 0.893 % 0.728 0.790 * 0.729 * 0.937 * 0.864 *
* P<0.05

Ht=height
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-0.562, HEELTr=-0792, LTM&R,, & DM
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60
y =-0.05+ 1.00X
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Predicted FFM by multi-frequency BI (kg)

Fig. 1 Relationship between FFM determined
by DXA and FFM predicted from
multi-frequency bioelectrical impedance
method in older Japanese persons.

-Table 3 Prediction equations for determining BMC and LTM of older Japanese persons.

Variable Prediction equation R SEE
BMC BMC=10.053Wt—0.892 0.839 0.33
BMC=0.036Wt+0.027Ht—4.134 0.884 0.29
BMC=0.036Wt+0.021Ht—0.142Sex— 2.982 0.887 0.28
BMC=0.036Wt+0.023Ht—0.118Sex+ 0.002Age —3.364 0.887 0.29
LTM LTM=0.725 (Ht X Ht/R,,,) +3.041 0.939 261
LTM=0.544 (Ht X Ht/R,,,) —4.557Sex+19.076 0.956 2.25
LTM=0.401 (Ht X Ht/R,,,) —4.897Sex~+0.164Wt+17.586 0.964 2.05
LTM=0.379 (Ht X Ht/R,,,) —5.687Sex+0.121Wt—0.080 Age +28.105 0.967 1.99

R=multiple correlation coefficient
SEE=standard error of estimate(kg)
BMC=bone mineral content by DXA (kg)
LTM=lean tisse mass by DXA (kg)
Ht=height (cm)

Wt=weight (kg)
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