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() 31.944.6
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*E (kg)® 51.0+6.7
BMI(kg/m?)* 20.9£2.6
Stiffness (%)* 85.6%11.1
WEEBHBE (Bv)b 44(12.8)
BAEBEE (Fh)e 55(15.6)
H17 @r/B) 7,42942,619
mxF— (keal/H)? 1,813+340
zv~7% (g/R)" 69.8+14.7
IeE (g/H)° 62.1+17.8
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Ay s (mg/H)? 5304212
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RBREME =3 ¥ — (keal/H) 0.041
sV E (g/H) —0.001
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#£3 HANEEOHEEES LOT A 7 A5 A VEE
HEERERR T L HiBERR12~35 A HMEH =367 A
(n=91) (n=89) (n=173)

£ G° 28.1+4.3 30.1£3,64%%* 34,813, 1 ¥R eHEE
HE (cm)® 157.3%5.6 156.544.3 155.944.8
H#HE (kg)® 50.2+5.9 50.5+6.9 51.7+7.1
BMI=(kg/m?)® 20.342.0 20.6:+2.8 21.3£2,7 4%
Stiffness (%)® 87.9:+12.1 84.52:10.9 84.8:10.5
BEEBEE (Bbh)e 12(14.3) 11(12.5) 21(12.3)
FAEEEEE (Bh)b 13(14.3) 9(10.1) 33(19.1)
BT /B 6,407 2,592 7,406:2,617 7,8792,529 4%*
=FF — (keal/H)? 1,791:+376 1,819+323 1,8224+331
208 (g/B) 70.0217.3 71.14+12.5 69.0414.5
Mg (g/H)® 61.8+18.3 62.0+18.5 62.3+17.2
E (g/B)" 231+58 239:£55 23653
HAvy s (mg/H)? 570261 533186 5274198

a SEH) N, P A¥ (%), © BMIL Body mass index

% 50,01, ¥ p<0.001 vs. HERBRT L
oF* 50,001 vs. HEEHI12~350 H

MBI ABRETEL LW FIELET S,

R - B, BBV LOEBOFNH 0L
B oW TS STV BRI, F0ZEEN
EORE T THET 50 BT, SENL
HIERERR D B % B IO\ CHEERRR A K & Stiff-
ness & OREZ BEPICHRE L, BEENKS6 4
AR CHT e, £ORR, MEKRI2~35, &
36 % AL LD 2 BCH BB T 5 ERNR: -
Tz, LvL, IERE - BHEBEOFRECEED
EEH R T 5 REA% B3 & 053 % T I i jET
B AN L S h X 5,

PEE O Stiffness (31—, FH8) (RN L
BT % 2 LGS ERT VAR, FFECIEE
ho b oBSHEIRED bhichote, ZOBERE L
T, HMEH CITHEROGERMOFE, T
&b, HEBROGEEIIBEAEZESIKRE W
CENEZBRD, S0, BRIRLTWIRW
M, BB Stiffness & AE & OMHBE® A5 L HE
ReBRTe LB, HEES12~35 5 AR, HEHR=36,
B BB HREIT L 710,155, 0.064, 0.038°T
By, HMEED 2 FHOMHBIREIMEMETH -1,
DF D, HEERTIINT LY Stiffness & FHE &1
BAE L7 \WATRBMESZ 2. Db,

AU OX REF R CEFHBBE TN A S
&, HERBRRL, HERI2~35, A, HER

=365 BOIEE L, HEH%=36, AR CIIHE
Bl LB LERCEBHETH > T2, ZDFRA
N TIE, HEEHR =36 » ATECILHERRR L
B UERIERCE N - &, iR
IR L Toinnsd, BHE L ot s B
FEOHBENED B iz (r=0.259, p<0.001) =
L, BESTEOFERELCLIZLDEELD
hb, CoORBFRITERRENECC, 0fRLto—
HERAE0T201%, 30tk L, I e d Wi
FTHB LW RERD LT 5,

AR LB 3\ i, FEOEEEE
2, BR TSR LT 5 HE 2
b, TORKE LT, ZOBTCIEES
HEOKERZ T, FEMOALTEFE M
Lich, ZOBENEFRE L OO LRI ELD
ho, chbOFRE, 1050 S EER~1®MN
FERAOBRCAEDTHSD LW OHWEE—FKT
HEERTH - lc, BAEOFRIER 13, EBEE
%AHT HED Stiffness TERBCEMEE R L, B
BAHEERALEOF RN LT, weight-bear-
ing exercise DR MR IR TN 51920 ¥ 14
ENIESEIIR SR eh o e, BERALMIC TS
A ARy UNOFEERC OWCHIHE IR
Tub, Jones BENITERY + —F vV S BEE
ABE DRI E R BN X & L, Hoshino 521 =
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K4 Stiffness £ FA 7 A& A N EOBIH

HBEREBR s L WPEHI12~355 F  HipE#=36% f

H A I AT EY —
n Stiffness n Stiffness n Stiffness
o L 71 87.0+1.4 76 84.2+1.3 149 84.6:0.8
BEEREE O Hh 12 91.3%44 11 84.5+3.0 20 86.9+2.6
W L 71 87.0%1.5 76 84.3:+1.2 149 84.6:£0.9
i - DR Hb 12 91.5+3.6 11 83.7+3.2 20 87.1%2.3
. L 6 86.3%+8.3 4 76.5+1.7 13 83.9+4.7
BT B 77 87.74+1.3 84 84.7+1.9 158  85.04:0.8
DHEIE W - I wL 6 86.7%5.1 4 78.1:+53 13 83.9+2.9
B 77 87.7+1.4 84 84.6+1.1 158  85.04:0.8
. L 74 86.4%+1.4 79 84.0+1.1 138 84.9+0.9
BAEESEE O Ho 12 93.62.7% 9 87.1+49 33 88.0+2.0%
& L 74 86.3+1.4 79 8414172 138 84.1+0.9
il - DRI P ) 12 94.1%3.5% 9 86.1+3.5 33 88.5+1.8%
<6,000 23 87.5+2.9 18 84.3+272 28 87.9+92.1
- 6,000-7,999 13 87.8%+2.8 18 84.6+3.0 36 84.3£2.0
B e ) BHORA Z8,000 12 89.8+3.9 24 84.4+92.4 56 86.5+1.3
&/H) <6,000 23 87.6+2.7 18 83.9+2.6 28 88.2+9.1
EHY - WA 6,000-7,999 13 87.6+3.7 18 83.2+92.6 36 83.7+1.8
=8,000 12 89.9+3.9 24 8584923 56  86.8::1.5
. 0-2 35 85.3+92.1 29 81.6+1.5 48  84.8+1.6
e AR 37 51 88.8+1.7 59 86.0+1.5" 123 85.0+0.9
(m1/3E
0-2 35  85.2+9.1 29  80.5+2.0 48  84.8+1.5
il - DR 37 51 88.9+17 59 86.2+1.4% 123 85.0+0.9
- 0-2 53  86.7£1.7 57 83.1%+1.4 132 84.6+0.9
U R 3-7 33 88.6£2.2 31 86.4+2.0 38 86.1+1.8
(m=1/48)
0-2 53 86.61.7 57 83.3+1.4 132 84.6+0.9
il - DR 37 33 88.6+21 31 86.1+19 38  86.1+1.7
<400 23 87.4+26 16 81.5+2.3 42 83.4%1.4
- 400-599 20 87.3%3.2 41 84.7%1.8 73 86.7+1.3
600-799 17 86.8%+2.6 15 §4.1+2.9 31 84.9+1.8
Bl AR =800 12 91.1+3.9 9 90.9+2.2 17 84.142.9
(mg/A) <400 23 87.8+27 16 80.1+2.7 42 83.4+1.6
400~599 20 87.5%3.0 41 85.3+1.7 |. 73 86.6+1.2
. *
i - PRI 600-799 17 86.2+3.1 15 84.5%2.7 31 85.0+1.9
=800 12 90.9+3.7 9 90.2+3.5 17 84.5+2.6

P BEEREE ¥ p<0.05 T p<0.10

VT A—ATCE ST 4 L UTEHHT 5 HA AR v MBI & OBFEIC OWTIE, b v A3EE
WIS 0 2 EEBEMIEENT, EBHEE0, RO BEF/EIC I T Stiffness 13 EEEAITH
WHRERC L LAB e BEEY R L L a#is L ST, EOERCTHAERE Cieh o, &
T %, HEERRRTS LBAC 31T 5 Stiffness & v 4B Weight-bearing activity {34 4 % A B
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X p EE/r Peak Bone Mass DRRFTH B &\ 5
Welten B DHED N D 5, BERROIT\WEFEE
BAZHE BT, B LD 00>y AFHG
DEELD BN, FEL O OBB)C HRERIC
X WBEHIBC X 2 HEO)I R Bb o T
5 ATREME R S i,

HEER12~35 5 BRfcIs1) % FATSENR Plic >
WCIL, Bk BREOEBEER L0 WT
b Stiffness & IERE LT o T, —F
v AEREOWTL, BIEOSIIERHEE NS
WERBIOHIA YT AERENRSWEITIWT
Stiffness (I ABICEEA R Ulc, EEFAE IO
BB RIE M O BB BB H b, BE
TR - BRE beTiET 55, &1
B TR OB HERRARIC B 5 & LR,
BAFRC BT 5BERBOITTEI MBI TN BY,
Lo L7 s, R B L 520 X5 aEE
REEESREE D MEN & OBRERHT 52T S
DTV, FHBREE OB WER I VY A%
1 H800 mg P RIBEUT % X 5 Tah v vy A HEHL
WD BIF ey, 100 - BB U ORE
BN BIFCH - TR S BB, L, A
ZRORER Y b BRUOITERS 5\ X e OER
Bl +ak sy y KBRS, FRTCE -
THEYTHD - ENTRERINS,

HEH =36 » AT, BEOEHEEOFS
3, DT Stiffness NEBRICE L, A VY AERE
DT WECILEWEBRED bRl b,
= OO Stiffness I & - C, BEFENESH
w, hasy AEERADIN T & TN B
THWMEESEL RSN, LTOfOHEE Tk
Stiffness & DY H 27 BEEITRD bR ied - 72,
ORI ERHH OLE R Z 5 Peak Bone
Mass ZEEED TR - BIELEAE, HAH VT
BERD I E HHRERTY O VWFhie b4
B9, BREREY N EE LR e b 5 &
LTINS, DX 5 ABENEE O R
B Bbh sk 258E 74 7 A
24 N OB OWTIE, BAEEIE, EE
W& S, X bR RN s BT R o gEny
TREBBE L IR L S,

ARRCRIRIAA VY AEREERE DR
FoBAEM, MERBR L, HERIZ~35y
B, WEH=365 B0 3HEChZhiir-Tw»

Mk HAAFE FEUF 983

T2o FAERIOBEER AT BT B Vv T AR
W EEEE OBEEI W, TEOCHR B
BRI PR A D o - T 162
N HVERO—FKE DI\, FOFERO—DE L
CTARRCTRINICE 5T, [FHR - BIEHR &
FOMDORHETO I L v T AT OB DOENE
BLCOBHERIE 2 Db, L LAYy
AERBECHERTS L, HERRL LEFERSIOH
PEHR12~35 5 ABETIL A A~ ¥ A D800 mg LA bk
DOYENR S Stiffness & 15 5 H K, FIHER
12~35 » A% X OVH BEHR =36 » A B TiX400
mg R & i o & 23 Stiffness K < T 55
CAENEFRBEE LT e &b, IV T AD
BN BRI ThoBIIc s W CHEETDH
Hewz Xs,

SE ORISR 2 b HERR U, MER
12~35 % H, HEH=36 5 B ORI X v iEE
BRL A 7ARANEORBENR A TREMS
RIhic, SHICABNRREEECRBR IS
Fedbiciy, MENHOBTESs X O ABFSR X A iRE
DBHBETHH EEL Do

FPFIL, EARETIRE DS TEEBHRAT
e |, GHELER - 5 hEEME TRFS v E
TRt | % OREGHE RS [HAR
BT ] ORI X RS hiz.

AP ELT 5 @Ml b, FEC BV WRE
B TRET R 2 v 2 — O EHE, 7o D ONCERIEER -
YR RPHRERES A % » 7 OF 2 R B OR
ELET,

(%H‘ ’99. 2. 4)
£ ’99. 8.25
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RELATION BETWEEN CALCANEAL BONE MASS AND LIFESTYLES
IN YOUNG ADULT WOMEN
INFLUENCE OF EXPERIENCE OF DELIVERY
AND MONTHS POST DELIVERY

Noriko KOITAYA*, Kazuko ISHIKAWA?*, Toshiki O0TA?*, Kiyomi YOSHIMOTO,
Shigeko TANAKA*, Tkuko EzAwWA*

Key Words: Ulirasound bone densitometry, Calcaneus bone mass, Lifestyle, Pre-menopause,

Pregnancy, Delivery

The aim of this study was to clarify the cross-sectional relation between calcaneal bone mass and
lifestyles in healthy pre-menopausal young adult women classified by the experience of pregnancy and the
months after delivery. The 457 healthy Japanese women aged 20-39 years living in an urban community
underwent a health check up for osteoporosis. Cialcaneal bone was measured by ultrasound using the Lu-
nar Achilles, and stiffness was used as an index of bone mass. The information on pregnancy, delivery and
lactation, and lifestyles including past and current exercise and frequency of food consumption were col-
lected by a questionnaire. In addition, two-day dietary records were obtained to assess the nutrient intake,
and seven-day walking records as an index of physical activities. These subjects were divided into 3 groups
according to the experience of pregnancy, and the time after delivery (subgroups of no experience of preg-
nancy, 12~35 months post-delivery and 36 months or more post-delivery), and the relation between stiff-
ness index and lifestyle factors was examined in the 3 groups.

1) Stiffness correlated significantly with experience of pregnancy, age at menarche, current ex-
ercise and frequency of intake of dairy products.

2) In the group without experience of pregnancy, stiffness in women with current exercise
habit was significantly higher than women without the habit. Those with past exercise habit, current milk
consumption and current calcium intake showed relatively greater stiffness.

3) Inthe 12~35 months post-delivery group, there was no relation of past and current physical
activity to stiffness. For women whose frequency of milk consumption or daily calcium intake were high,
the stiffness was significantly greater. In addition, past milk consumption and current frequency of dairy
products consumption tended to show higher stiffness.

4) In 36 months or more post-delivery group, women with current exercise habit exhibited sig-
nificantly higher stiffness than women without the habit. Low calcium intake tended to show low stifiness.

These results indicated that the effects of lifestyle on calcaneal bone mass were different depend-

ing on the experience of pregnancy and the months after delivery in pre-menopausal young adult women.
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