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The Relationship between Body Mass Index and Bone Mineral Density

2 T B K

In order to investigate the relationship between body mass index (BMI) and stiffness index, a cross-
sectional study was performed using data from Miyazaki Prefectural Health Promotion Center. The subjects of
the study were 770 femalés (100 aged 30-39, 248 aged 40-49 and 422 aged 50-59) who received examinations
for osteoporosis between January, 1997 and March 1999. The data of four patients aged 40-49 and eighteen
aged 50-59 whose height had decreased more than 2 cm from the age of twenty were excluded from the study
along with the date of three patient who had conditions affecting bone metabolism. The data were divided by
BMI into the following groups: under 18 kg/mt, 18 kg/nt, 19 kg/nd, 20 kg/mi, 21 kg/m, 22 kg/mi, 23 kg/ni, 24
kg/md, and over 25 kg/ni. Within each BMI group, the percentage incidence of bone fracture of each age group
was calculated. The average values of stiffness index and standard deviations were also calculated in the same
manner. The following results were obtained. The respected average BMI values of the 30-39, 40-49, 50-59 age
groups of 21.5 + 3.3 kg/nd, 22.4 £ 3.0 kg/n, 22.8 + 2.8 kg/ni showed an increase of BMI with age. The
incidence of bone fracture was found to be 8.3%, 6.9% and 8.3% for the 30-39, 40-49 and 50-59 age' groups
respectively. The relatively high incidence of bone fracture of the BMI under 18 kg/rri, 30-39 age group (40%)
and 50-59 age group (33.3%) and the low incidence of the BMI groups of 24 kg/mrf and over 25 kg/nif among
the same age groups suggested a trend. For all BMI groups above 18 kg/ml, a significant degree in stiffness
index occurred between the 40-49 and 50-59 age groups, but the BMI under 18 kg/mi group showed a
significant degrease among all three -age groups (80.4 =+ 10.3, 68.2 £ 10.1, 634 £ 9.9 respectively) .

Therefore it was concluded that the threshold value at which BMI influences bone fracture is 18 kg/mr.
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EIFERES DHEE Y —I2BWT, 19974 1 AN 519994 3 B £ TOMIKBEHRERD
ZB U0, 4068, BLUSOBRROERZHNRE Uz, MHEEIL30RMAI00A, 40:K248 N,
BLUSOBAARADE DR TIIOADKETH 5%, BMUZDWTIFBMI 18kg/mi BAF, 18 keg/mi.
19 ke/mi. 20 kg/mi. 21 kg/mi, 22 keg/nd. 23 ke/ni, 24 keg/nd, 25 kg/mibA BICAMEL /. R0
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3. BREEANESE

BEEIESREFENTERE LuarttflAchilles) %MWV, FHEREDI DiEEL Y —IT
BWTEHL A, BIEL/-BETREFSEE (broadband ultrasound attenuation: BUA) - BT ERE
B (speed of sound: SOS) M 515 54 Bstiffness index  (stiffness; 0.67BUA + 0.2850S -420) ZBEED

BELLEY , BBOBEIICVIELRA T TH o 1.

4. WRIFFE

Elh. BE. KE. RUBMIC O W TIHERRNIC THE & EREEE 2 RO, B OBBROBEEL.
BMIEERED Y D REES TEM U . stiffness? FAIE & ERREZIIBMI & £ E D7 O X LT
B, FRBOZOHEEMII t BE (P<0.05) TRELE.

Im &# 2R

RX13EH. HFE. fE. RUBMIOEHE L ERREZERIITRLEZBDTH S, FEITI0
R 1.565 + 0.063m. 40EEFL 1.552 + 0.048m. S0REF 1.530 £ 0.05ImOMEICIE< . (KEII0RA 52.8
+ 8.9kg. 40RRFL 540 + 7.7kg, SOREAR 534 % 7.1kgZ 3R L7, BMUZ30RE 21.5 + 33 kg/mi. 408K
224 + 3.0kg/nd. SOREAR 22.8 + 2.8kg/mi DEIC B VMEE R L7z

Table 1. Physical'characteristics of the subjects

Age

30-39 40 -49 , 50-59

Mean + SD Mean + SD Mean £ SD

(n=100) (n=248) (n=422)
Age (years) 349 £+ 3.1 4477 + 33 54.39 + 3.1
Height (m) ; 1.565 % 0.063 1.552 % 0.048 1.530 £ 0.051
Weight (kg) - 528 =89 540 £ 7.7 534 £71
BMI* (kg/mi) 215 + 33 224 +30 228 £28
SD:standard deviation,
BMI:body mass index

EAIERG] - BMIBIICBIFORBROBEEZRL TS, BIFLERROEEE S5 L3058 80 %.
401 6.9%. S0RfR 83% Th-oiz. BIWLRROFEEEAH S L. BMI 18kg/mi LT TI330848
40.0%. S0ERfX 33.3% &R U728, BMI 24kg/mi R OFBMI 25kg/miLA LIz BT 2 HEIIFNENDEMR
LHIRENERAIIIH > 2.

RIIERF - BMIGIZstiffness D I3 E & RHERZEZRL TS, BMI 18kg/mi LAUF D Stiffness %
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#H5 &, 30m80.4£10.31z b U T40:68.2£10.1. KRUS0EA63.4-90 3B BB PERL =
BMI 19kg/mi. 20kg/nd. 2lkg/mi. 23kg/mi. 24kg/nmi. 25kg/mibA b TI3. EHEHA0RM & S0RERE O
RICEBRENRD 5Nz, FRBDFHIE Tstiffness & & 5 & 505%70.3 £ 10.613305%R79.8+11.7
405% 800122 OFICIIF R ARENRD SN/,

Table 2. The incidence of bone fractures in each body mass index (BMI) group

Age
30- 39 40 - 49 50 - 59
BMI-group m) % m % m %

18 () 400 n 71 (3) 333

18 (1) 110 © 00 : ¢)) 7.7

9 © 00 56 3 8.8

20 () 125 2) 63 (3 6.4

21 () 111 4) 108 _(6) 8.3

22 () 7.7 6) 140 3 5.1

23 (O 00 2y 63 ® 129

% (O 00 © 00 @ 170

25— 0. 00 () 25 &) 6.0

Subtotal (8) 80* (7))  69%** (35)  8.3%k*

*:Incidence per 100 person,
**:Incidence per 248 person,
***:Incidence per 422 person

Table 3. Stiffness index in each body mass index (BMI) group

Age
30-39 40 - 49 50 - 59
BMI-group (n) Stiffness+SD (n) Stiffness+SD (n) Stiffness+SD

-18 (7)) 80.4%103#*  (14) 68.2+10.1 9  634%99
18 (9 789%I126 (12)  733%119 (13) 713%12.7
19 (18) 76.3£13.5*% (18)  79.8+10.6* (34)  68.1£9.7
20 (16) 79.8+10.1* (32) 814%10.5* (47  706+104
21 (18)  79.3%10.3* (37)  194£9.7* (72) 69.4%12.8
22 (12) 767+118 (43)  79.5+15.0 (59)  71.1%92
23 (5 788%100 (32) 825+11.3% (62) 70.5+10.1
24 () 715%106 (20) 85.0+9.6* (62) 705+10.1

25— (13) 85.3%13.0% (40) 81.5+12.5% (83) 71.7+10.8

Subtotal 100y 79.8+11.7* (248) 80.0+12 (422) 70.3%10.6
SD:standarddeviation, '
#:P<0.05 against age 40-49,
*:P<0.05 against age 50-59
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R DEF TRBHFRREHEICL > TROLBEESEEE L L THZICREERT 2 &
K U\ i & 5 & % dual photon absorptiometry (DEXA) i EHIEIT 2 2 & pEAS Mo T3,
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H525kg/mi LA T IC 70 % & MEHE BB AN L T3, Johnell et al” 12 & % & BMIs24kg/ni A F 1273
LIEHERREAEML T2, Greenspan et al” 12k 3 &, BMI4kg/mi & BMIAs26kg/mi & DRI H &
BEERHL TS, FEOK R Tohnell & Serbo” 12k > TREZNT B, FHIFKEERE ks
L TIN5 ORI BV TBMIOENE L O, %E@%Wﬂ&bhéﬁﬁ%ﬁ% LTWaED
CEEOEMMBMICEEE KT L LA EI N5,

BMIZSEN S DIZBNTENKNOR, FEEEBEEIEEL THTY | BEEORM s
I (0RRR) IR D ZEAHERANG. LEDLSI. BMAISkymi F T B = &3 Bk
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1. Body mass index (BMI) &stiffness index& DRI#E % AL T 5/-DICHIKERES Dkt 25—
(Miyazaki prefectural health promotion center) 35— % % B\ THEMFHIBFZE (cross sectional study)

BEMLE, |

2. WIENRIEERREREO DHEELF—ITBWT, 19971 AH 519994 3 B £ TO 2 40
ICEHLFRIE (osteoporosis) MES %28 L7230 100 A, 40BEL248 A, B L USORMRANADE
DETIIOADLETH B, IN5DHEEIT. ThENBMI 18kg/mi LAF, 18kg/mi. 19kg/mi,
20kg/mi, 21kg/mi, 22kg/mi, 23kg/mi. 24kg/ni, 25kg/mi LA BT/ ¥EL 7=,

3. BMIZ30m%ft21.5+3.3kg/nt, 404%f822.4+ 3.0kg/mi, 505%AG22.8+2.8kg/m DJEIC B WMEZER L 7=,

4. FRINCEH URBROFEE S D L0 8.0% . 405K 6.9% . SOER 83% ThHoi, &
HRBIBMIBHC BH L= RBOBEE S5 2 &, BMI 18kg/m LA T TIE30% AR 40.0%. S0ERfE 33.3%

BRI BMIASUkg/mi B UR2Skg/miBh kI B B BEIZ N EN DAL BT EVERIC 5
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5. BMI 18kg/miLAF Dstiffness &4 5 &, 30E%1€80.4 £ 10.317 Lhik U T40m5868.2+10.1. RS0
6349931z HE A %R U, BMI 19kg/mi. 20kg/mi, 21kg/md. 23kg/mi. 24kg/nd. 25kg/ni
PLETH. ZRZNA0RA & SO & ORI BBENTED 5N, LI DT Tstiffness
25D ES0EET0.3110.6V3308%1879.8+11.7. 406%£80.0+£122& ORICIXFRBENRD b/,
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