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TER2| & BHEBEETHERE 2 &bl 2
RN ABME DD ENITHIL S T,

AFRIIHE, SHIRN CEBENL T B[F
BERZ] O&BRAIEEIzOWT, FNEER
BEtT s e dic, [BEERZICBT 2HE
RREEESE L OBEC O W TLREL, [F
FERZ] BOEEIREOTR B wEE2
7z.

%B, HEED1OTHEBEERAEICEN
TiE, BBICRBEELZNLOZHEBT b
Tl Tz, WhOLEEERMERZ LV
BT, [BEERZ] L) HEERAWE,

I BENRRUFE

AWML, FTHEEBEEZRL (T 5 —E

H—ME[icBWT [BEERZ] 232210k
#2032 AR E LT,
(1) nF— DPX-a (Lunar #, XkE) #MBw
oM (B 2-AMEM) RUBRE (GEML1/3
BRAL) B E # BT 5 DXA (Dual-energy
X-ray Absorptiometry)

XATATF T 43— SXA 2000 (74
T4 AN AT LAXR, KE) AW -EE
NEEEPBET 5 SXA (Single Energy X
-ray Absoptiometry)

7 %V A A-1000 PLUS (Lunar #, >kH)
R E o Stiffness Index ZAIET 3

F ¥ (QUS: Quantitative Ultrasound
Imaging)
NIFRICL B [BEERZ] 222147,
HEHEIC L 2 RERBROMB L BRET L 72,

(2)

(3)
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%8 QUS i3, HEETH 3 BFRFERE
(SOS : Speed of Sound) R N [LHF ST Ik
F1%# (BUA : Broadband of Ultra-sound
Attenuation) »» 558 L Ci#E» N BHEENE
1 & 7% 0135 Stiffness Index % FEAfiic BB\ 7z.

Riz, QUS A L 7z 1R o> MHT (Z01#4203
AN) BEUKH (Z#247N) L HiRMTHLH
B (ZHE17TTA) =20 R% 2HBIC BT,
HEERBBEI R 20 EFEERL(TS
BIERER T HBmRET L 12,

RIERFHAIE 3HT & LRI LFiciTbh, MHEL
8—9 A, KHE310—12H, HHEJZ12ATH -
7.

25610, QUSIZ & 2ZRELH2TANHIE
BRIzOWT,

N EBTHER - KEL L oBE

) AENERR & PR

() iR, o, BXILL LroBBROFE

@ BREHE

) KEE

) BEEIEDORTOHKIEE

G BRE, KB OREL

0 &YE

o ENEERLZ RIERIC BEERBEREICLY
FELZ. 52N L IEIRICRERIC S
BLTLLY, [BEERZ BT 2HIEMEE

s, EERRL E L oBERRET L 2.
R E & R

(1) WEHRNIC & 2 HERERD B

#£1ic, MENREILBT B EEDOWE—

DXA (BE#), DXA(#F), SXA(EE), QUS

(EE) —NRIEME% WBMRE L 2R e RmT.
AEBIFRSR0.596% 50.814 L I HT—EXKRETHE
DRI % &7z, FriCHIETAL 2 F L < ¥ SXA
& QUS DB m b &P -7z,

/2% 21z, B—Aicx 2 DXA (M) &
QUS (EE) i & 2 BIEHFERT. EHEH
B bz o, HBRESEMEANE LY
0L E TR BEREII L o 72,

(2) MEEBEEEIC L 2 AIERER O

#3ic, WEARE LT QUS #ALT
WA, BIEEREESRL B = OnMig—M
BT & HE] & KET D PIEfE % 1 JCBEE D28t
BRURY7zuo—=FEC L2 LZEHBIC L
> THEBERE L ERE27RT. HTOZ2ED
LEEEVERGII A 2 BT & Bl L TR EI S ¢, Stiff-
ness Index NFEHEIZ BT H o 2 0] & bk
LTERREDr -2, —F, FRERICBWT

#2 F—Aizx3 2 DXA (BE#) & QUS(BEH)ic

& B HAIEENHHEES
£1 SHEEBESEC L WEEROERER R n ARt
AGE<30 40 0.5771**
DXA (%) SXA(H®) QUS(HE) 30=AGE<40 39 0.5054**
DXA(EME)  0.668°*  0.782°° 0,624 40=AGE<50 39 0.4430°*
SXA (H8) 0.814** 60SAGE m 0.2111
P <0.01 *P<0.05 **P<0.01

#&3 MEH], HHE, KHcBiT 2 FEmuihee

SRMuE SFRAB(N) i (%) Stiffness Index
M HI 203 44.98i15.05:|" 87.12114.92]*
H H 177 59.59115.333 68.36115.91] ]*
K H] 247 45.66+14.75—* 81.36+14.36-*

mean®S. D. *p<0.05

B R 1 TEENSRMIRURY 7 2 0 —=0FHIC & 5 ZE
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R FHICEREZ B4 h - - MAT & KAT
& DMz b, Stiffness Index DFEHEICHHFE
FRDLNT,

F 441z, MAT & KHTic 81T 5 £iERRAAEE
Bic oW I nEERE2RT. 225 EHW
2ONBAFENENREICL D, ABERK, H
E - BIABBROLE BEROFEIOW TR
BHERNECEEELBD L - 2%, BRI
L7- ZERM, —H OBATHRER, BRE, Kl &
BEEHENBEREINFROEEIC B TR
NELEBFERRD.

%5 RUMX 14z, StiffnessIndex #HEL 72

SHTTHONRERFE2TANE#M L  Stiffness
Index & DBAR%, 5 MMEOFEBHBINIZTT.
5 M FIESI o QUS 2B 5 Stiffness
Index DFHMEIE, 40RARTRIC B L T3
Ti34.3%, S50meAChTE I i L (1%L Tid8.8
%, 60meACHE=Ic Ll L CT0ACAT A Tid15.8
%, TNETNELNENMETH -7,
(3) Stiffness Index & FHER > NEE

F 6T & Jic, Fk & Stiffness Index &
DECIXE E 2 MBS (FHBI R % r = —0.121,
P <0.01) #RBd s Nz, —H, FEER,
HERBEEE RIS EEICOWTE, &

£4 METEKHTENZHBIICBIT2AEENEE

H B W= F o3y — "EE
A & &%k W JEFR, THRA] B g
M H] 132 36
K & 144 57
HEZEBRNEE H 0 T L
M H 141 43
K H] 160 50
BIgEBRHA & »H Y L
M HJ 131 46
K H#] 149 58
B 47 5 R 1 BefAR i 185EELE
M HJ 128 75 :I*
K H 133 114
— BB ITRE 1 R [ ki 1EFRELLE
M HT 107 62 :I**
K H] 96 185
B E o f & BET 3 B2 | 2w
M HJ 107 96 >
K HJ 62 185 j
®KiE N EFE B FEAEREL
M H] 107 96 :I**
K H 62 185
BHEEEFENIEIR L CEND TEATAXTZ N
M HT 163 29 :I"
K T 181 57

BT A . G2 ERAL 72 2 DN BHEDENRE

*P<0.05 **P<0.01
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&5 SERFEMEEHNETEE

£ (% n Stiffness Index
20 Age<25 50 96.40i12.21
25=Age<30 40 92.37+14.86
30=Age<35 49 88.41£11.50
35=Age<40 59  88.73%+11.62
40=Age<45 57  88.79x11.60
45< Age<50 53 84.94%11.32
50=Age<55 64 82.09111.18]. ]'
55= Age<60 58 74.88+12.89 :|'
60=<Age<65 59 70.00112.06}'
65=Age<70 85 67.12+ 8.97 :|°
70=Age<75 22 56.50+t 7.02
75=Age<80 18 52.83+t 9.06
80=Age 13 46.92x 9.11

*P<0.05 mean*S.D.
BT HE | Levene’s Test I2 & 3 A EENRER
URy7xa0—=DFEIC L 5 5B 10E
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K1 5=&FmREER Stiffness Index

#6 B, KE, SR, HE BZIERDK
& Stiffness Index & #BHE

" H HERERE
24 =3 0.121**
*® E 0.072
W E R —0.243**
SR & —0.235**
BAZEBE S —0.213**

**p <0.01

DB (WEER HERE r=-0.243
P<0.0], HESGROHK MHMERKr=
—0.235, P <0.01, RILBZEBREE : AEBEREK
r=-—0.213, P<0.01)#»BHLN, KELD
MERERZED LN dh - 7z,

£ 72, ERNOBEENEE L Stiffness Index
DBk %, Levene’s Test i & 3 %458 D
RERRRU t ~test I2 & 5 2 DORFHNEN
RERFR2BZ 2 ORY. SlE, FEWE, B
HEEL B TRBOBHENEEIC L) Stiff-
ness Index D FRHEICEEEFRH LN, L
JEfE TIiE50m 2L L (P <0.01), FrEEIR CI230%&
BL_E505kH (P <0.01), -BHLERAE TII508L
L60mADE (P <0.01) DFBMEEENORUEEN
FET, *NEFNBERN L BOHHEEE
LHTBE LD Stiffness Index ) EHfiEss
oz, kB, BIRLE, SERRICBW T,
LEEBREEII TRAREIZD LN -T2,

#8112, B OEBRERNAEE L Stiffness
Index & DHPEEBE#®, Levene’s Test ic k5%
SEHEDORERER U t ~test I2 & 5 2 DNHRF
BINENREER LR T 2 TRY., 0EKiGD
FBHRB B TENERT AT 2HIFITER
FALLZVWEHLVEEESGrARIC S -1, B
Ric oW TL, THRRCESROERNEE
& Stiffness Index NDFEHE & NEEHE % FE R
BRI L 724, BREREO bk o7,
B2 B B & Stiffness Index 7 FiE
DRI DV, BREZBUCHEMY 1
FLEA LB L 1 ReRREOFEOME Cld, Stiffness
Index DFEHEICHAEENR LN, 1EFANULE
DENFHH 1 REERBOBEL D L Stiffness
Index NFHUEIZED - 72,

F9ic, HMKiEEN: Stiffness Index & NEA
#%, Levene's Test IZ & 2S5 EMENRER
REUt -test i2 & 2 2 DNORFEINENRER
Re2¥F 2 URT. 30mLL L407&REG ) FRFE
BRT— H HITEE ST 1 BERIRES & 1 BERLIE
DEZ DV 1 RRBOBD K, F7230
Ll LS0mRFmNE RIS H CEHE BB E
OB TIEBTENH 2BNFH, ZbiC
305 LA _E50R% K D b T B CHE R B
LEBBENFEINOBEIC BV TIESHBE
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X7 BEROBELEENBEFY Stiffness Index & NBY:E

1H n Stiffness Index £ Wi
HiLE »HN 63 70.14+16.97 64.59+11.19
el 564 80.61+16.36** 47.67%+15.91**
Age<30 HN 2 88.00+28.28
L 87 90.87£15.23
30=Age<50 H 7 79.00+18.17
L 211 84.46+15.30
50=Age HY 54 68.331+16.09
L 265 74.25+14.85**
8% »N 21 71.76+14.61 54.62=14.00
L 606 79.83£16.73* 49.19+16.36
Age<30 Hn 1 | 105.00
L 89 94.49+13.55
30<Age<50 »P9 8 78.50t 7.78
L 210 88.10+11.53*
50=Age »N 12 64.50£12.60
L 307 69.91+14.18
EHLISE H 9 67.00+ 5.22 62.33% 4.33
el 618 79.74£16.75** 49.18+16.34**
Age<50 »HN 0
L 308 89.76+£12.53
505 Age<60 H19 4 72.00+ 2.16
L 118 78.89%12.65**
60<Age HN 5 63.00 2.45
Tl 192 64.19+12.28
EiEmE A0 | 37 | 71.59+15.19 | 60.38+ 9.42
%L | 590 | 80.05+16.69** | 56.26+14.83**
Age<50 HN 5 86.00+16.39
L 303 89.821+12.48
50=Age HN 32 69.34£13.95
el 287 69.751+14.19
TERIS »h 8 70.00x 9.91 63.88+8.48
L 619 79.68+16.75* 49.18+16.30**
Age<50 HN 1 88.00
L 307 89.76+12.55
50=Age Hh 7 67.43% 7.28
L 312 69.76+14.26
*P<0.05 **P<0.01 mean*SD. mean*S.D.

AT HE: | Levene's Test i & 32 FFBIENRERV t ~test iz L % 2 D
BEBNENKRE
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#z8 EBIFRBRIERENOFEL Stiffness Index & NHBEH#

H H n Stiffness Index F #w(E

BENEH »HD 65 74.06£19.35 58.35+14.75
zL 528 80.62+16.29** 47.79£16.25

Age<30 H1 5 106.80+19.28
ZL 82 93.72%12.60*
30=Age<50 »1Y 10 86.80+13.27
Tl 206 87.82*11.55
50=Age »HN 50 68.24+15.78
L 240 69.96+14.12

EHBOER HY 152 79.47+15.31 50.79+£14.25
L 475 79.58£17.15 47.83+£17.65*

Age<30 »" 14 91.14*17.25
Tl 69 96.00+12.49
30=Age<50 »Y 53 87.85+ 9.97
TL 122 87.52+12.48
50=Age HN 78 74.68+12.87
Tl 124 72.08+12.92

B »HN 232 77.66+17.43 45.14£16.87
L 270 82.05+16.95** 52.01£16.05**

Age<30 »HY 26 93.65+15.47
Tl 57 95.46+12.62
30=Age<50 »Y 76 88.4612.44
zL 106 87.48+12.05
50=Age b 132 68.43114.09
L 105 69.19+14.66

Bt  <1lh 285 84.76+15.09 42.85+14.20
21h 318 74.56+16.68** 55.57+15.72**

Age<30 <1lh 66 94.70£13.47
=1h 22 93.86t14.31

30=Age<50 <1h 133 87.93+£10.83
=1h 74 87.39+12.58
50=Age<70 <1h 88 73.78+12.20
=lh 169 72.16£12.33

70<Age <1lh 4 51.25% 6.13
=1h 47 53.49+ 9.11

*P<0.05 **P<0.01 mean+S.DD. mean+S.D.

AT H ik Levene's Test i2 & 2 S5 EMENRER UV t -test 2L 5 20D
BEHNENRE

N - 2BENF 5, & L F 1L Stiffness Index » DEHORERR Bt -test i & 5 2 DNBEF
EEME AR R B D - 72, BOENREBRLET 2 TURT. £RREES

F10ic, WELFTH HBEEE, 4EE  Stiffness - iR ENLNFIE L Stiffness Index NHFHE
Index & NHBIE#%, Levene's Test ic & 5% OB REBEEENBO LN L H - 12,
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#£9 HBkiEE) & Stiffness Index & DEFE

i | B n Stiffness Index £ R
—HSfTRE <1h 199 84.70+15.19 43.82+15.13
=1h 405 77.04%+16.77** 52.10%+16.18**
Age<30 <lh 32 93.44+11.35
=1h 53 94.72+14.48
30=Age<40 <1lh 56 91.27£10.19
=1h 51 85.78+12.34*
40=Age<50 <1h 53 88.70+12.25
=1h 53 85.091£10.67
50<Age<60 <1h 20 79.30x+11.07
21h 96 78.92+12.53
60=Age<70 <lh 27 68.78£10.04
21h 111 68.43%£10.74
70<Age <1lh 11 55.55+ 8.61
21h 41 51.83t 8.78
EEEE H 81 82.88+17.31 46.59117.43
L 455 79.71£16.30 48.72115.95
Age<30 HN 18 93.56x12.10
L 65 94.75+14.49
30=Age<50- 1 29 91.52+10.77
L 165 86.62+11.17*
50 Age<70 » 1 28 74.04£13.97
L 189 67.481+12.45
70< Age »1 6 50.33+ 6.12
L 36 53.56x 9.40
EFES Hh 207 86.01+15.27 40.07+14.73
el 344 75.18+16.33** 54.80+£15,17**
Age<30 HN 18 92.88+12.91
L 62 87.95+12.93
30=Age<50 »1Y 29 91.52+10.77
L 165 86.62+11.17*
50<Age<70 1 23 74.04£13.97
L 189 73.48+12.45
70=<Age »N 6 50.33% 6.12
L 36 53.56% 9.40
*P<0.05 **P<0.01 mean+S.D. mean+S.D.
BT Ak - Levene's Testic & 2 FEMENRER U t test itk 3 2250
BEHNENRE

#F1liz, BEEBE L Stiffness Index &N
BE# = DWW, Levene’s Test iz & 5 %48t
DRERRR U t -test I & 3 2 DDEFEHNE
DREREREZHE 2 ORY. MNEEOBIZES,

RRAZHEEICOWT, 50l L70m k% TR
WoFEE Stiffness Index DFEHHEIC HEE
FEROLN, BRLL2BOFF L8 E
N Eidr o 72 h, ANADERIC OV I EHIEE
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#10 A4 X Stiffness Index & D&

H B n Stiffness Index £ W)
B2 ) A 4 »Y 24 78.00+12.61 46.791+13.17
L 569 79.78+£17.08 49.24+16.56
Age<30 »HY 0
el 87 94.751+13.68
30=Age<50 Y 15 83.47+ 9.72
el 194 88.06+11.83
50<Age<60 H»1Y 4 75.25% 3.40
L 110 79.04%+12.63
60<Age HY 5 63.80+14.27
L 36 63.921£12.47
KB DA »Y 89 81.63+15.08 47.15+15.25
L 501 79.424+17.23 49.261+16.56
Age<30 »Y 9 87.44+13.80
L 77 95.68+13.57
30=Age<50 &N 45 87.44+12.33
L 169 87.81+11.48
50<Age<70 »9 28 76.79+12.79
L 209 72.59+12.61
70= Age HN 7 56.14+7.71
L 46 52.414+ 9.11

*D<0.05 **P<0.01 meantS.D. meanxS. D.
AT A | Levene's Testiz & 2 A HMBENORER S t ~test Itk 3 207

BEHNDEDRE

OB THEERBDO LN L -T2, TBA
DIFRIC BT, 50MLLET0KRE D F#TE
ZBWT, BRL TWZWEHOFHIERL T
LB LN Y Stiffness Index N EHHEHSFEIC
Bt £, KE-WENEROFEL
Stiffness Index M EXHENDBIfRIZ-DVTiL, 70
mUENEBER cCEEErBH LN, LT
BRL2:BOEH L b -728 L) Stiffness Index
D EIED A TN B - 125, B -
7z, BEAHROEROFEIIOWVWTL, 308
LI EsOmkinEERIc BT, & (EBRL
LB L ko728 L 1) Stiffness Index
ERELS BB S, o2, ANV T LAAN AR
DIEWROFEICOWVTL, FHEBINICREL
RERTRAEFERBDO NG -7,

% =
BlxHNnL I, YV, ~NL Foxi T8

Ao RbEE (BIATN) &, FELT
AF—= b b EEE (FBES) »LE
D, ZOWMENBIMIBTEELHENTNS, B
HMEBIEIL, TOBREEEENEBRFEENE
FERMICERAL, & 5HICFDOBMEEH Th,
ZORR, BoOMBHsEL, BzEILS
FTVREBICZ LD EEHREEINTH B,
FHREORBICEVWTIE, BNREZAE
TelEELT, BENLZ A, HEHERR
FEAC L ) B > e FRTVHERBIN TS,
BOMEILEDHFEREHE (BRNZRITTHHA)
EEROMMEIKTEL T34, BOBEIF
DHBENHB% 2 XET B LI BRELVH N,
FOEE I b BAEKHE S - D BRETH
LEBERMETA I LKLY, BOREZH
Mo e TEBLEEINTWSD,

[BwE] OWEFEIZ, BsrBvz8
FHE L BER AV ED 2 DI kBN



BERIES L 5 [BEERZ] ORI 4EBE

#11 AYIE & Stiffness Index & MHBIE

H 3 n Stiffness Index £ @R
SN R LR &< 303 87.08+14.22 38.04+12.58
BEAERL 310 72.38+£15.89** 60.24+11.46**
Age<30 &< 85 94.34+13.41
lBEAERL 4 100.75+18.39
30<Age<50 &< 166 87.35+11.59
BEAEZRL 49 89.12+10.98
50=Age<70 &< 48 76.75+12.43
FEAERL 208 72.34%12.46*
70< Age &< 9 59.56+16.06
BEAERL 3 64.00t 2.00
INRDFERL &< 199 73.59£15.98 56.78+14.31
2EAERL 412 82.41+16.35** 45.59+16.11**
Age<30 £< 9 88.33+14.58
BEAETL 80 95.34+13.39
30=<Age<50 &< 42 89.90+10.39
iFEAERL 174 87.14x11.61
50<Age<70 &< 123 71.46+11.65
AL 130 74.18+£13.07
70=Age £< 93 62.98+12.28
BEAERL 99 65.23+12.19
£ DI &< 381 77.24+16.61 51.94%15.90
BEAEXL 228 83.63£16.05** 44 47+16.04**
Age<30 &< 35 94.71+12.39
AL 54 94.57£13.14
30<Age<50 &< 130 87.68+11.78
BEAETL 86 87.661£10.90
50<Age<T70 &< 172 71.78£11.42
BEAELL 80 75.31+14.18*
T0<Age &< 44 53.80+ 8.77
IBEAERL 8 49.50+ 9.30
KE, HEHIER &< 433 77.74x17.10 52.21£15.78
TEAERL 176 84.01+£14.98** 41.94415.54**
Age<30 &< 38 95.50+15.22
BEAERL 50 94.28+12.31
30<Age<50 &< 143 88.65+11.77
IFEAELL 73 85.77110.48
50 Age<70 &< 204 72.50+12.46
BEAELRL 49 74.16112.34
70<Age £ < 48 53.50+ 8.96
AL 4 44.25+ 4.03**
*P<0.05 **P<0.01 meantS.D. meantS.D.

it A - Levene's Test I2 & 5 F5BHENRER U t ~test I2 & 3 2 DN REEH

NENDKRE
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#11 &EI§ & Stiffness Index & NEE

1H B n Stiffness Index £ (%)
R BRI &< 505 78.58+17.14 50.94+16.30
ZEAERL 102 84.78+£13.44** 40.64+14.13**
Age<30 &< 60 95.20+14.35
lTeAELRL 29 93.45+12.05
30=Age<50 & ¢ 163 88.91x+11.46
FEAEZL 51 84.161+10.43**
50=<Age<T70 &< 272 72.561+12.31
lBEAEZL 20 77.20£12.77
70< Age &< 50 52.86x 9.17
2EAERL 2 51.00% 4.24
AN T AAN EERER &< 105 72.56+14.36 57.39%13.25
FEAERL 494 81.30+£16.86** 47.221+16.48
Age<30 &< 4 96.50+ 7.51
AL 85 94.54+13.84
30=Age<40 &< 8 87.631+10.80
BEAXEL 98 88.38+11.40
40=Age<50 &< 15 84.40% 7.15
ITEAELL 93 87.58+12.12
50< Age<60 &< 21 75.86+11.34
BEAELL 93 79.06+£12.42
60=Age<T70 &< 44 67.32£10.25
BEAELXL 86 68.99+11.05
70=Age £ 13 54.69+ 8.47
TEAERL 39 52.15% 9.20
*P<0.05 **P<0.01 mean*S.D. mean*S.D.

BT H . Levene's Test ic & 2 H7EMENRER UV t —test i- & 5 2 DR

NEDRE

B, BUEHRE AV BEEr— R TH B,

Wic Hl e o EME D DXA 13, FHl2T Tz
HLREMELL T3, —F, QUSICX 5l
Eix, XBEBI L VRIS 2 KE, BH%
FEDRRES B & U COFFMiE £ 72HE L L Tuadpvat,
T4 bb, QUS T, BERNEEEE (SOS),
BB ERRERE (BUA) %4 & i Stiff-
nessIndex & LTRHAT2LDTH 2, BF
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A study on the relationship between bone mineral density and life style
using quantitative ultrasound imaging
Hirotsugu KiMURA
Department of Hygiene and Preventive Medicine
Okayama University Medical School
Okayama 700-8558, Japan
(Director : Prof. H. Aoyama)

To prepare for the problems associated with a rapidly aging society, a checkup for the bone
mineral density has been performed in many cities and villages in Japan.

However, there are varying methods for measuring bone mineral density, and the usefulness
of quantitative Ultrasound imaging has not been established.

The relationship between bone mineral density and life style in 627 women in 5 cities was
investigated using quantitative ultrasound imaging to measure bone mineral density.

The results can be summarized as follows:

1. The results from quantitative ultrasound imaging can be applied to the established DXA
method because there was a correlation among dual energy X-ray absorptiometry, single
energy X-ray absorptiometry and quantitative ultrasound imaging.

2. The stiffness index by quantitative ultrasound imaging was highly correlated with age and
decreased proportionally with an increase in age.

3. We suggest that the measurement of bone mineral density by quantitative ultrasound
imaging for women at the age of 55 and 60 years in addition to those of 40 and 50 years is
necessary.

4. We speculate that exercise and calcium intake during youth have some effects on bone
mineral density of women after the prime of life.



