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~29 113 158.8 51.3 20.3 88.3 110  158.7 50.8 20.2
30~ 311 1577  52.6  21.2 85.4 306 157.8  50.9 20.5
N 40— 457 1554  53.7 92.9 825 442  155.8  49.9 20.5
PARERT et 50~ 135 153.4 55.4  23.5 78.0 132 154.1 49.9 21.0
& & 1,016 156.2 53.3 21.9 834 990  156.5 50.3 20.5
40~ 28 1546 52.9  22.0 805 28  155.3 50.8 91.0
50~ 386 152.7 53.5 23.0 723 373 153.7  49.5 20.9
. 60— 373 150.1 52.2 23.2 65.1 365 151.9  49.6 921.5
PR it 70~ 69 146.8 49.3 22.9 616 69 1498  49.1 21.9
& & 856 151.2 52.6  23.0  65.6 835  152.6  49.5 21.3
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#£3 PSRN & AR OSSR, IEREN OYEE R
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-19.8 57 86.9 98 83.8 75 78.7 14 71.1 944 82.2
19.8+ 33 89.9 109 85.1 159 81.3 27 77.2 328 83.1
22.0+ 14 90.1 76 87.4 137 85.0 43 79.9 270 85.2
24.2+ 9 88.2 27 86.7 86 84.0 51 78.8 173 83.1
A & 113 88.3 310 85.4 457 82.5 135 78.0 1,015 83.4
—TEBLE 5 B ns ns ok T *
R A 40~ 50~ 60~ 70~ 3t
BMI n HE o BE o BE o BE n B
-19.8 6 78.3 44 69.9 39 61.2 5 57.2 94 66.2
19.8+ 9 81.4 98 69.7 93 64.4 15 60.9 215 67.3
22.0+ 8 76.4 130 73.0 111 64.5 37 62.0 286 68.3
24,2+ 5 88.0 114 74.5 127 67.9 12 63.3 258 71.0
& &t 28 80.5 386 72.3 370 65.2 69 61.6 853 68.6
—TCELES BT ns ¥ ok ns o

ns ; HEZRL, ** p<0.01, * p<0.05, T p<0.10
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1 2 LA 129 74.0
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1 7t L 620 84.0 319 69.1
PasHi 2 H b 386 82.3 * 532 68.4 ns
1 —10&k 65 79.6 345 68.3
Bt 2 204 187 81.9 195 69.7
3 2A— 737 83.2 * 279 69.0 ns

ns ; HEXLL, ** p<0.01, * p<0.05, T p<0.10
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# BR324 % 8 LT BU T 60 EL T ic fRE

B \WTLIA BT Tad - 1o
Fio, BRSO, HIREBRER 0K
e &L EHEERIFRCET L, FcpArg
9L BT, BRCETTA2HEARDbR
oo
BIEERCOWTIE, RS oBiRia:
FOREEENERCE, -8, B
BWTBH OB X AREEFEOZIR Db
I otc, &OICHRRHEOBHEAEEOFCTHIT
AL Do, KERETEEREST 6 B, BHEEHT
16, BBEd16), TooHELOEHT0F D
g R, WTRLEIEEEOE X D EE
BRLTWIE, UL, FHEHSHNAREIRD)R
o TCO
Rk, BR, FE, § B
B A R e OREE R, RxeWHL Y
BET L0, Stk
RS bR o T, BATAEORL, BREER

I S\ TR 2235000 B 10K LT O BLAF R
BOBELRR D EELY TR LT\, BRI R»
TR FEDEIRD B RIgh -,

HEEEIR CoV BRI O R R B o ik, T
EAGIE, DRMEERE/ K OB VR T h s ARHR
BOBEEFNOFEEEO I B\ W T AEEL
g}cjnkb bhiehhois,

5. FARRILM LPARB IO LEEEIE LEH

EEAOFHIDHERETE (R5H)

WL L AR & 5 R B oI D b
1ol o T,

HE4EohoRT Tk, Bk n»<
RO B\ B M e W REME R B AR
LTk Y, FBEESEMECREOI DR
FEEELYR LT, LrL, WihbHkE
T BT L DEITED B hich - T,

BEEECWTL, BNt AR-YRIEE
AELRWCEIRDEVCRERFEYRLTED,



804 Ba6% HARWEE

$9E PRI 9 B15H

®6  PARERTRM: & PR Lo O RAETURIE D OIS - IR TR S R

) PR i Pl gl
H B HT Y —
AB PBE AB FIHE
1 3iE48 A 120 84.7 60 68.0
o - 2 B 4, 5 @ 267 83.3 147 68.4
3 w2, 3 [ 547 83.6 526 68.2
4 13& AR~ 81 82.5 ns 118 69.7 ns
1 [E3EL:3E] 210 83.6 183 69.6
P 2 B 4, 5 306 83.4 200 69.4
3 B 2, 3 8 435 83.2 381 68.1
4 3 & AR~ 65 83.3 ns 86 68.2 ns
1 3k 53E] 227 83.8 311 69.2
2 S 4, 5 (@l 344 83.9 274 68.4
B N H .
3 B 2, 3 494 83.5 239 67.1
4 BEAER~N 20 88.3 ns 27 68.4 t
1 S EL =3z 491 84.5 528 69.0
2 iz 4, 5 |a) 196 82.7 108 69.7
?L iﬁg [a]n ] N
3 HEic 2, 30 230 82.3 123 68.1
4 B EAER N 99 82.9 * 86 68.9 ns
1 31548 H 162 83.7 270 69.9
. 2 B 4, 5 8] 305 83.5 299 68.1
KE# 5 o
3 B 2, 318 500 83.6 260 68.5
4 T EAER~NTm 47 82.9 ns 21 69.3 ns
1 ZEEA 97 81.9 219 68.7
2 B 4, 5 (8] 263 84.3 274 69.3
W OE M e
3 i 2, 3 B 571 83.3 333 68.1
4 3& AR~ 84 82.6 ns 25 67.8 ns
1 ZEE A 69 83.5 148 69.2
Iy @ 2 B 4, 5 [ 122 82.6 193 68.1
N 3 Bic 2, 3@ 478 83.7 373 68.2

4 BEEAERN D\

340 82.5 ns 134 69.5 ns

ns ; HEZENLL, * p<0.05, T p<0.10
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®7 HENTHC R 5 BREAMEER Y Ui ERRS T

% " RERARE EEMEgee  BUEREIRRE t il HEME

EOB —0.381 0.047 —0.274 —8.171  <0.001
BMI 0.700 0.137 0.165 5.089  <0.001
R A R — Y 2 T TR Ly —2.236 0.718 —0.097 —3.115 0.002
BRI AR — Y RIFE AL Lign —2.700 0.970 —0.087 —2.785 0.006
BHAETETE & A B —1.767 0.721 —0.077 —2.452 0.014
BEEIR D 0 —1.509 0.716 —0.064 —2.109 0.035
BAEEBI0ALLT —2.974 1.449 —0.064 —2.053 0.040
FLELS A HEER Ly —1.369 0.698 —0.060 —1.960 0.050
K& O RGBT —1.231 0.750 —0.051 —1.642 0.101
52 ¥ 90.545 5.448 16.619  <0.001
EAHBSMRE 0.36

&8 HREHELHe ST 3 BRELMEEER L LCERBESP (60EIT)

% 4 fRENRFRE e SRR tfE HEM
G —0.892 0.129 —0.317 —6.909 <0.001
BMI*** 0.628 0.173 0.161 3.623  <0.001
REERE A R — Y 2 5 FRHTB Lin\* —2.294 0.936 —0.110 —2.452 0.015
BHHES H** —2.661 1.449 —0.081 —1.837 0.067
ER AR~ YRGB EAE Lt —1.163 1.093 —0.048 —1.064 0.288
BANEYHEAER L —0.765 0.963 —0.035 —0.794 0.428
205K H D HRWA 2 eom LA EF —0.794 1.081 —0.033 —0.735 0.463

i ¥ 117.751 8.251 14.271  <0.001

ek 2GR e L o BEESHTC p<0.001
o AEEAHIR e L o BERSHT T p<0.01
* IR U O BERSHTC p<0.05
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—HT, EHENh3BEBOEBETH S stiffness
DEDOHRAMUNFE LT IR T LT, *
DRI IEEC /25X Th b & DIghEd H 512,
ZOMEHA & LT, stiffness BT 2R 0E
B, BRERIAE STl &, T CrE®
BB S W OBESLTAC S\ CERD B 5
HEW L REERE D V2 " EHaRx ¥ — X
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X e B s o mENEE LRy, &
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BUE CHIE Lic BB & oMEBIL0. 7814 & 14
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BohsZ LbRIhTn3,

IH, BEBENSEBORS stiffness {HAVE
HEIEC X 582 FUT5 5 L CAHERTHS
Z & % Sakata H I L STHLMERT WA,
Woux, BRALHONEE o KRR OE
FBIBBA L ERMEY ~ » F SRR OBEE D
HIS 38\ T, BITE O stiffness EAEBCAET
LTk, stiffness [HOETHEHOYV X270k
T LB BB C LR BANC LT\ 518,
FIRRDRERL, BB ORI S FHER T
HESIHTOB00, ULhd Zhbofsr, &
B Dstiffness (HBKERE O BBE L T L&
FHRFE LHREIRTW5, chiddebb
KB ETE B stiffness HIC L - CTHFHTX
LT EERLTCND,

CODXSR, MEWREC LS stiffness BT
B, BEMRLL CREALE - T 550,
DXA L EDOHBISIEL 7L, B &\ 5 BeE
B & 75 o T B BRI R OB E R FRIRT &
IeoTRY, LOREMLFIEN S EET I,
BEWC L 5EROWERRITHSLELD
ha,

2. BECEEYIER, R IEE, <A

—YiZoWT

ARZRC B, ANBEOMIBERICST - -
FHRIERZ D DB T — 2%, BEE
FFE - EBEESOATEEE » oB#IzoWT D
BB 21T > 7, % L CRKINICEESE LB
HTHRFHL ookl S hie,

FhEBED L XIS ERS B BE TR T
ThHHTZ LR, EHENEEREEOHBY -
L3, FEROBESDCIEWHINCE Y, T
TIRBADHER LTS &2 ATH B0, i
& ARRBER D FEANDFEY ~TE BB
CXoThthlicle s (HERIIRET), £
MOBGVEEOSHE L OHPLTCEY, Fi,
PARRRSERL X 0 R OB RO I VB B~ DB
REVWEOERLE TS, Lichs T, HiEg
i\ T, TR &R OE Y ¥ THIELC
BLEENEREILDLTHE D,

SENTES) & BB T B E b BRI
ExfToCn52, REFREOEH L I LA,
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CROSS-SECTIONAL STUDY OF FACTORS RELATED TO
ACHILLES BONE MINERAL DENSITY MEASURED BY
AN ULTRASOUND SYSTEM

Hirofumi NAGASE*, Koichi HAYASHI**, Hiroyuki NAKAMURA*, Akihiro YAMADA*, Keiki OGINO*

Key words: Bone mineral density, Sports, Nutrition, Stiffness

A cross-sectional study was conducted to examine the relationship between bone mineral density
(BMD) and life-style related factors including exercise and dietary habits in 1016 pre-menopausal women
and 856 post-menopausal women in Ishikawa Prefecture, Japan.

The achilles BMD in 1,872 women ages between 19 and 85 years were measured from 1995 to
1996 by an ultrasound system. The stiffness index calculated by the Lunar Achilles ultrasound machine
was used as the BMD in this analysis.

Self-administered questionnaires were used to obtain the following information: medical history,
pregnancy, delivery and menstrual history, height at 20-years of age, present number of teeth, fracture
history, sports exercise history, food intake frequency, smoking and drinking history, and daily physical ac-
tivity.

Analysis of covariance and multiple regression analysis were performed to evaluate the contribu-
tion of life-style related factors to BMD after adjustment for age and BMI (Body mass index) in pre- and
post-menopausal women, respectively. Results were as follow:

1) BMD was inversely associated with increasing age in pre- and post-menopausal women.
"The BMD level of post-menopausal women were lower than that of pre-menopausal women in each 5-year
age group. The pearson’s correlatin coefficient between age and BMD was significant at —0.25 and
~—0.44 in pre- and post-menopausal women, respectively.

2) Body mass index (BMI) and BMD were positively correlated in pre- and post-menopausal
women.

3) In pre-menopausal women, lower BMD was associated with the following factors: age, low-
er BMI, no history of joining a sports club in junior high school, absence of current regular sports, being in-
active in daily life, having joint pains, lower number of remaining teeth and lower dairy product intake.

4) In post-menopausal women, lower BMD was associated with the following factors: age, low-
er BMI, no history of joining a sports club in junior high school, past history of fracture and longer post-
menopausal years.

Factors associated with lower BMD in this study were regarded as risk factors for future os-
teoporotic fractures in the elderly, or signs of lower BMD. Therefore, the information of these factors
should be employed in health education for the prevention of osteoporosis. Especially, participating in a
sports club while in junior high school may be a recommendation for acquiring higher BMD even in the

post-menopausal period.

* Department of Public Health, School of Medicine, Faculty of Medicine, Kanazawa
University

2* Department of Foods and Human Nutrition, Faculty of Human Life Science, Notre Dam
Seishin University



	46_09_0799.pdf
	page1




