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Effect of Bone Mineral Content on Body Mass Index
in Female Adults

Shoji MIYAMOTO *, Toshihiro ISHIKO**, Hiroaki TAKARA*** and Shintoku ISA****

Summary

This study was conducted to find how the ratio of bone mineral content to body
weight (%BMC) influences body mass index (BMI). The subjects were 52 female students
(ages 19-24) with BMI between 16.2 - 31.2kg/m’ Dual energy x-ray absorptiometry was
used to measure their body composition and bone mineral density. Height was 158.7 +
3.5cm, weight was 55.8 £ 9.3kg, BMI was 22.0 + 3.4kg/m’, %BMC was 4.4 *+ 0.5% and
the ratio of bone mineral content to fat-free mass (%BMC/FFM) was 6.2 + 0.4%. Bone
mineral density was 0.828 & 0.078g/cm’ in the arms, 1.182 % 0.112g/cm’ in the legs, 0.918
+ 0.078g/cm’ in the trunk and 1.153 £ 0.086g/cm’ in the entire body. Body weight and
BMI were found to have a significant interrelation with the bone mineral densities of the
trunk and the entire body, respectively. The amount of body fat was found to have a sig-
nificant interrelation with the bone mineral density of the trunk. Bone mineral content
and %BMC/FFM were found to have significant interrelations with the bone mineral densi-
ties (arms, legs, trunk and entire body). There was a large negative interrelation between
BMI and %BMC (r= — 0.619). In other words, the heavier the subjects were the lower
the %BMC was. There was a positive interrelation between BMI and %BMC/FFM
(r=0.456). In other words, the thinner the subjects were the lower the % BMC/FFM was.
These results indicate that BMI is a valid estimate of %BMC measured with dual en-
ergy x-ray absorptiometry.

Key words: dual energy X-ray absorptiometry, BMI, %BMC

* A ARENCFE (T 880-8520 SIFIREWHAME 1-1-2)
Faculty of Humanities, Miyazaki Municipal University (1-1-2, Funatsuka, Miyazaki-shi, Miyazaki 880-8520)
* % JEREKFEAR— VEBERES (T 270-1695 T-HEEEIEEH FEZES 1-1)
School of Health and Sports Science, Juntendo University (1-1, Hiragagakuendai, Inba-mura, Inba-gun,
Chiba 270-1606)
* ok k FRERAKSAMEEHE L V¥ — (F903-0129  it#@IE chBEAR PH R AT T8 1)
Health Administration Center, University of the Ryukyus (1 Senbaru, Nishihara-cho, Nakagami, Okinawa
903-0129)
%k %k GEERKFERZE (T 903-0100 e I=. o S ER P4 5 BT 207)
School of Medicine, University of the Ryukyus (207 Nishihara-cho, Nakagami, Okinawa 903-0100)

NI | -El ectronic Library Service



Japan Soci ety of Exercise and Sports Physi ol ogy

BRLEX - AAAE - BREY - FERME

I. #8

3HE T IMIC L B HRMBUI IR & - AFiR
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5. INLOEGDH B, FalOEE0.9007i3 K
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BEFETHWTEE S 72F B2 Body
Mass Index (BMI) & ORIz ihEE DOERERERAEE
HHNTZ ENS, BMIIZ & » THIEZ (body
adiposity) % #EET 5 Z LA WRE L o 2%, HAE
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L7 L dual energy x-ray absorptiometry (DEXA)
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BABIRDSEED b o 72,

FK4IKBEE, FEEREHFE, KE, KW
&=, BMI, #&ENR, hEiEE BIEHGTEL OM
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Table 1. Physical characteristics of the subjects.

Height ~ Weight Fat BMC Lean BMI % Fat %BMC  %BMC/FFM
N=52 (cm) (kg) (kg) (kg) (kg) (kg/m’) (%) (%) (%)
Mean 158.7 55.8 17.0 2.413 36.4 22.0 30.5 4.4 6.2
SD 3.5 9.3 8.2 0.314 3.2 3.4 9.3 0.5 04

BMC: bone mineral content,

Lean: fat-free bone-free mass,

BMI: body mass index {weight (kg) = height’ (m®},
%BMC: (BMC -+ Weight) X 100,

%BMC/FFM: (BMC -+ fat-free mass) X 100,

SD: standard deviation,

Table 2. Bone mineral density of the subjects.

Arms Legs Trunk Total

N=52 (g/cm’) (g/em®) (g/cm’) (g/cm®)
Mean 0.828 1.182 0.918 1.153
SD 0.078 0.112 0.078 0.086

SD: standard deviation

Table 3. Correlation coefficients between bone mineral density (BMD) (arms,
legs, trunk, total) and variables of whole body of the subjects.

(N=52) Height Weight Fat BMC BMI % Fat %BMC %BMC/FFM
BMD Arms —0.116 0.175 0.018 0.562* 0.261 —0.080 0.400* 0.415*
Legs 0.024 0.193 —0.030 0.594* 0.231 —0.140 0.530* 0.526*
Trunk 0.034 - 0.570* 0.382* 0.827* 0.590* 0.254 0.090 0.560*
Total —0.020 0.386* 0.197 0.833* 0.436* —0.090 0.396* 0.650*

BMC: bone mineral content,
BMI: body mass index {weight (kg) ~ height’ (m%},
%BMC/FFM: (BMC -+ fat-free mass ) X 100,

BMD: bone mineral density, %BMC: (BMC =+ Weight) X 100,

*. P<0.05
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WAERFE, BMI, IEHE, HEEE WRIEHGE
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(%BMC) (3fKE, BMI, KIEENELOBIZEED
BOHBERFRD SN,

1ICHFELHICBITS BMI EHhFiEE & DHE
e R L7z, WMERDOEIIZHEEOIEDOMHBEBERY

B> N7z (r=0.646, SEE =1.1kg, P <0.05).

2IZHAELMICBIT S BMI L EFHEERE DY
BERL. MEFEOMICITEDOHBBEZRIED L
72 (r=—0.619, SEE =2.8%, P <0.05). BI%,
HRBEICEDLZ2EFEEOEH S EIBMIOKEVWEIZ
EINE Do Tz

Table 4. Correlation coefficients between bone mineral content and variables

of the subjects.

(N=52) Height Weight BMI % Fat %BMC/FFM
BMC 0.329* 0.684* 0.483* 0.646* 0.419* 0.731%*
%BMC —0.112 — 0.626* — 0.619* ~ (.783* 0.132
BMI: body mass index {weight (kg) =~ height’ (m® },
BMC: bone mineral content,
%BMC/FFM: (BMC - fat-free mass ) X 100,
*: P<0.05*
kg
3.5¢
3.3f «®
3.1
2.9t
2.7
2.5¢
O 2.3}
=
m 21
1.9}
1.7f ® Y=00011x*+0.0085X +1. 7012 (r=0.646, SEE=1.1kg, P<0.05)
1.5 - g - * - - * :
15 17 ;19 21 23 27 29 31 33 kg/m

Fig. 1. Relationship between body mass index (BMI) and bone mineral content

(BMC) of the subjects.
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Fig. 2. Relationship between body mass index (BMI) and percent bone min-
eral content (%BMC) of the subjects.
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M3 ICHFELMIIBIT S BMI LK BIHE BRI
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FosFR®O Sz (r =0.456, SEE =3.0%, P <0.05).
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ROERIEEL 8% % A D L R EFDOEAAE W
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EATRENT:, KEIEEIIES (BMI 19.8 kg/m?)
D& X24.6%, FEHEARE (BMI 22kg/m*) D & &
124.4%, AR (BMI 26.4kg/m*) D& %123.7% %
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WEWS ZERREFEREENS CRE, REEENK
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7.0
6.5
6.0
55}
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5.0 L4
45}
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HE /BEHGELEEE (Y) 2L TBMI &k
HIEE BREBAE L OBLR (r=0.456, SEE =
3.0%, P<0.05) #mRL7% (M3). ZOM»51K
H ¥ E B8R G K E 12 BMI 19, 8kg/m*® & & |2
5.8%, BMI22kg/m'® & %125.9%, BMI =26.4kg/m’

DL XIZ6.3% TR L, BEECKEER BRI
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BMIDEWFIZBWTRBIEE BRIEHEEDK
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Y=0.0060X*-0.2169X +7.8032  (r=0.456, SEE=3.0%, P<0.05)
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Fig. 3. Relationship between body mass index
(%BMC/FFM) of the subjects.
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(BMI) and bone mineral content /fat - free mass
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