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R®3-1 WRFAREORE, ERE

Bt % =% p

21K 6.5 5.3 n.s.
40 0.7 2.1 n.s.
50/% 1% 6.2 2.7 0.0485
60m% X 8.4 7.8 n.s.
70 10.2 9.4 n.s.
80mE{t 8.1 2.3 n.s.
trend p <.0001 0.0015

x “H5E . Cochran-Mantel-Haenzel FLURRBREIZLD

n.s.. not significant

%32 BROHMEARAARE

KEARRE (%) FRREE (%) p
405% 4% 2.3 0.0 n.s.
505% 1% 0.0 3.1 n.s.
XHREIZED

n.s.: not significant

#®3-3 MRFAREOUE. FRE

ERERD)

()

p
21K 115 8.2 | <0001
401X 2.9 3.5 n.s.
50i% 1% 11.4 50| 0.007
60R% At 16.1 11.4 n.s.
70m% 1% 15.1 13.0 n.s.
80m% X 135 8.0 n.s.

trend p <.0001 <.0001

X “H8% . Cochran—-Mantel-Haenzel L URBEIZLS
n.s.: not significant

&34 FROAEREBERFBERE

FEAIEE (%) FA#EE %) p
40K 3.0 95 n.s.
50m% % 5.9 4.9 n.s.
XHUREIZED

n.s.: not significant
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#3-5 MEREREREOHE,. FRE

B % =M ® p
21K 24.1 15.8 | <0001

405% 1K 9.3 6.6 n.s.
50/t 21.8 10.8 | 0.0006
60% X 30.7 18.2| 0.0006
70mE4% 33.1 25.2 | 0.0391
80k 1L 29.7 23.9 n.s.
trend p <.0001 <.0001

x 288E . Cochran-Mantel-Haenzel FLUREREIZLS
n.s.. not significant

#®3-6 FROHREMPEEREE

KREAREE () BAREE W p
405% 1K 6.4 9.5 n.s.
50/% 1% 5.9 11.6 n.s.
XREIZKD

n.s.: not significant
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FR4-1 SIEMELRROME, FRE

BE O

ZHE ()

p
21K 838 140| <0001
40i% 1% 2.2 2.1 n.s.
507% 1% 76 8.5 n.s.
60/% 1< 117 185| 0.025
705 1% 148 230| 00127
801 54 26.1| 00004

trend p <.0001 <0001

X 2H5E . Cochran—-Mantel-Haenzel FUURBEIZES
n.s.: not significant

F4-2 FHROFEESEMERRE

REAFEE ) BAREE )

p
405 A% 1.1 14.3 <0001
508 1% 59 8.9 n.s.

XHREIZLD

n.s.: not significant

F®4-3 BEMERREOUEE. FRE

B %) zZM %) p

21K 53.8 55.6 n.s.
405% 1% 51.3 243 | <0001
50/% 1< 554 56.8 n.s.
60X 56.6 70.1| 00009
701t 55.3 70.5| 0.0002
80RE X 419 61.4| 00137
trend p ns. <.0001

X85 | Cochran-Mantel~Haenzel FLURBEIZLS
n.s.. not significant

FK4-4 BAROERESIEMERRE

REAEE ) BAREE O

p
4075 1% 22.1 524 | 00019
505 4% 44 1 58.7 n.s.
xBEIZLS

n.s.: not significant
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#®5-1 BNEEAREOLE. FRE

B4 %) = %) p

€K 27.7 26.3 n.s.
4075 1% 50 3.1 n.s.
50i% 1% 20.1 11.6 0.007
601X 310 28.1 n.s.
705% 1% 479 51.1 n.s.
805X 52.7 61.4 n.s.
trend p <.0001 <.0001

x 858 . Cochran-Mantel-Haenzel FLUKIBEIZLS
n.s.. not significant

#&5-2 FAROFRESIMEESLRE

REAREE 00 BRFESE (0 P

40m% 34 0.0 n.s.
50 1% 8.8 12.0 n.s.
XHREIZLB

n.s.: not significant

#5-3 BlEEAREOHUE. FRE

B %) = %) p

21k 370 328| 00291
40i% 1K 129 52| 00014
507% 1% 329 16.6 | <0001
605 1< 39.1 37.0 n.s.
701X 56.7 59.7 n.s.
801X 60.8 71.6 n.s.
trend p <.0001 <0001

x M8 . Cochran—Mantel-Haenzel FLUFBEIZED
n.s.: not significant

#£5-4 AROBRERLENTEERARE

REAREE () BAEEE OB P

40518 49 95 n.s.
50mE 1% 838 17.8 n.s.
X MREIZLD

n.s.: hot significant
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®6-1 RAFEREDOUE, ERE

B %) M %) p

&K 32 09| 0.0001
401t 00 0.0 -
50/% 1t 17 00| 00336
60R% 1% 18 1.1 n.s.
7051 60 1.8| 00106
80X 149 3.4 0.01
trend p <.0001 0.0005

x 285 . Cochran—-Mantel-Haenzel FLUKREIZLS
n.s.: not significant

R6-2 FAROFRERKFEARE

REAREE (%) FREE () p
4055t 00 0.0 ~
50% 1% 00 0.0 -

XHREIZLS

n.s.: not significant

#6-3 REZREEEDHE. ERE

B %) ZHE %) p

2k 103 341 0.0001
4075 1% 18 323 | <0001
507% 1% 6.6 31.7| <0001
601t 9.1 320 <0001
70X 166 37.8| <0001
80%% 1% 378 42.1 n.s.
trend p <.0001 0.0491

x #8558 . Cochran~Mantel-Haenzel RLURREIZLD
n.s.. not significant

K64 FAROFREREBERER

KEAREE %) FAIEE %) p
40R% 4K 322 33.3 n.s.
507% % 324 31.6 n.s.
XRBREIZLS

n.s.: not significant
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#6-5 [FREROBERIOME. FRE

B % =M% p

21k 147 48.7 | <0001
407% 1% 36 50.7| <0001
50m% 1% 83 548 | <0001
604 153 438 | <0001
0% K 239 46.8| <0001
80RE 1t 432 455 n.s.
trend p <.0001 n.s.

X &5 . Cochran—Mantel-Haenzel FLUFBEIZLS

n.s.: not significant

#6-6 FARDEMETREEZEDORER IR

KREAREE &) FAREE %

P
4078 1% 50.6 52.4 n.s.
50m% 1% 50.0 55.6 n.s.

XHEEIZLD

n.s.: not significant
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#z7-1 T - TEHIEOHE. FRKE

B % = %)
P #EE BiE g #EE  BE p
21K 34 711 255 75 730 195 <0001
401X 1.1 720 269 111 747 142 | <0001
50i% 1% 14 689 298 81 730 189 <0001
60/% 1% 37 715 248 53 744 203 n.s.
70i% 1% 56 715 229 54 698 248 n.s.
80m% 1% 108 730 162 80 727 193 n.s.
trend p 0.0002 0.0009
X MR . Cochran-Mantel-Haenzel FLURBEIZLS
n.s.: not significant
®7-2 BARBOFMEOE-THEHEIE
REAREE %) FAREA W)
P EBIE  EE e #FE BE p
405 AR 1086 7566 1348 1429 619  23.81 n.s.
50 X 0 7647 2353 933 7244 18.22 n.s.
XMEEIZED

n.s.: not significant
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®e-1 BHRELREOUE, FRZ

B % = p
4K 1.1 79| <0001
407% 4K 04 42| 00025
50/ X 00 23| 00093
60R% 1< 15 85| 0.0001
7055 4K 25 122 | <0001
80/ 1% 14 19.2 | 0.0002
trend p 0.0097 <.0001

X5 . Cochran—Mantel-Haenzel FUURBEIZLS
n.s.. not significant

#8-2 FAROERLEBHEBEARARE

KREAREE (o) BAEE &) p
407% 1% 4.1 4.8 n.s.
507 % 838 1.3 n.s.
XHREIZELD

n.s.: not significant

#®e-3 BFHBRERREOHEE. FKE

B %  EE p
24k 73 208 | <0001
40R%1% 50 6.9 n.s.
50i% 1% 2.1 81| 00011
605% 1% 58 185| <0001
7055 1% 134 389 | <0001
80m% X 189 534 | <0001

trend p <.0001 <0001

x 2385 . Cochran-Mantel-Haenzel FLVREREIZLD
n.s.. not significant

FRo-4 AROBMEFHERERKRE

KEARRE %) BARESE %) p
4055 K 7.1 48 n.s.
50m% % 8.8 8.0 n.s.
XUREIZKD

n.s.: not significant
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#®8-5 BHRE/BEEETIEOHE, £ERE

B %) % (%) p
21K 220 442 <0001
40t 176 17.4 n.s.
50i% 1% 135 27.8 | <0001
607% 1t 18.3 47.0| <0001
TORE X 328 705 | <0001
80i% 1% 446 88.6 <0001

trend p <.0001 <.0001

X285 . Cochran-Mantel-Haenzel FLRRBREIZLD
n.s.: not significant

#®8-6 FARDHRELIBIRE/BEEETIE

REREE ) FREE % p

401 176 14.3 n.s.
50/ (% 118 30.2| 0.0254
XUEEIZLD

n.s.: not significant

79



(%)
60

pRBE  OiakT

50

40

30

20

10

aopeft S08RMS 6OREfY Jom({t somRft

A. &tk

(%)
60

BRER  OBED
50

40

30

20

10

rEtt 5ot comft 70mE somft

B. B

8 BHRECHBELAREOTvYI (A L%.B. Bi)

80



(Bl BHRELEVERICE T8 %)
The XIXth IAGG (International Association of Gerontology and Geriatrics) World

Congress of Gerontorogy and Geriatrics

Abstract Title
FRUIT INTAKE INFLUENCES BONE MINERAL DENSITY (BMD) AMONG
JAPANESE MIDDLE-AGED AND ELDERLY

Introduction; The purpose of the present study was to evaluate the effects of fruit
and/or carotenoid intakes on BMD among the middle-aged and elderly.

Methods and materials; The subjects were the participants in the NILS-LSA
(National Institute for Longevity Sciences-Longitudinal Study of Aging), a
population-based study for aging and age-related changes. The participants were
examined biannually. The cumulative number of the participants from the first to
the fourth wave examination was 7203, aged from 40 to 79 at the first visit. Fruits
and carotenoid intakes were estimated by 3 day weighed dietary records based on
the Standard Tables of Food Composition in Japan (the 5th revised and enlarged
edition). BMD was measured at 8 sites of the body using dual energy X-ray (DXA)
and peripheral quantitative computed tomography (pQCT). The relationships of
fruit and carotenoid intakes with BMD were evaluated by sex using mixed effect
model controlled for age, BMI and auto-regression (SAS 9.1.3). The statistical
significance was set of p<0.01. All procedure was approved by the Committee of
the Ethics at the NCGG.

Results; As fruit intake increased, BMD at site of total body (p=0.0001), lumbar
spine (p=0.030), femoral trochanter (p=0.0002) by DXA, as well as D100
(p<0.0001) and P100 (p=0.0005) by pQCT increased significantly among females.
As for males, fruit intake influenced positively BMD at site of total body, lumbar
spine, femoral trochanter by DXA and D50, D100 and P100 by pQCT. Carotenoid
intakes showed no significant relationship with BMD among both of males and
females.

Conclusion; Fruit intake, or life-style related fruit intake, may have some benefits

on maintaining BMD among the middle-aged and elderly.
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(BH 2 AFRVvIV R —ACB YA AMNEERLEE CT MENEHEREICL5E
BeNE E M2 W E RO RB O S ICE T 5 %)
16 ARKRFB VAT LARES

# R
AZRY w7 Ra— LB BT 5 CT ERHEEY =AML HEE O TR B
-HUIRTEE R S EE BT - ERBIRET-
ZEELT VO NGEST Y FEET Y. THIEE Y
DEMRERFEREWHZW. 2 ELRFER L Z—FAFTEFHRELE, 3 TmE
KFEHEE 4) P REFREBRERZH
[%“ﬁlf&ﬂ%Uy&vme~A(Ms)i#ﬂﬂ%ﬂsﬂﬁ%ﬁ%ﬂ‘%@%&Lf?z‘%ﬁnﬂ@* =R
EMLEZRETARETHD, BMAETIL 2006 F 4 AICAARARZLSRENE R
BERTHMBOBBEELER L, ZOEEORBIIEENONIRIEN EE % 0 HE S {ﬁt
ELTWAZETHY, FOHEIIIBR TOVZANIBEESH WS, B 85cm LA £,
90cm LA EAANIEIE EREBWSNS, ZOMIXEIIEAL CT Wi & Tt il Sz ligis
AT FE 100cm® RISLZEESNTWER WM E DO —HEZEMBE TIFLE WV, ELZ0RK
ERERFICLELTWANEIDOR ZHRILGL+ 4 Tikievs,
(NS ZHEEONIBEEFENEICCTREHELZA VWG ALV ANEHELA W
AOHEOTRBEICOWT, MBEEPEEEF LR ELTHE - FRNITKRET T2,
(FEIG SR TEIRFERE VY —FEFT - B CETAIEMBE E ZHE
(NILS-LSA) I 2 RFAE B MUK EE R &EAEH 2, 2562 A (40-82 5%, ¥ 1,148 A,
T 1,104 N) THD, WALy =AM EE LB CT Wrim & 205 U728 I N N & AE 1 |
BEAW, VoAMEEEICIOINBERE (U TU=AMNABIEME) & CT EHEMICLLIN
fBAEwE (LT CT NIBIEW #) 0B E 2 FERBNCH BT Uiz, f#HTIIXSASI. 1.3 %
AV, x ZRBE., HDVIFisher DIEFEFEREEE1T o7, p0.05 ZRA A E L, £
2 CT R MR AZ LS —FELEB Oy =AM SR EOBBE R DU ORBIER (5
et #  Kendall D — B R E RO T,
[#ZJCT NIBIER#E OBIA 1T 40 B, 50 /1R, 60 M IR, 70 BRLL LT, BHETIRELRE
AU 29.4, 44.0, 43.3, 40.4% ., &M T 8.1, 13.4, 22.1, 29.8% CTH oz, — FH VT AR
W OB AIXB T 51.1, 54.6, 54.0, 50.0% ., LM TiX 15.0,17.6,32.1, 32.2% T, B
HELEFENRTUVZAMNNBIEWHEOF P EBEIC®EThHo7o, BUESETORE  FEE.
B R BRERITENRER 0.858, 0.693, 0.307, 0.142 THY, EE B EELLIT 50
HARSRIE TENEN 0.798, 0.652 Tholz, —HLMEEKRTORE HEE, BHEE,
AR M3 0.717, 0.864, 0.136, 0.283 TEMELE LB L THEBEERIIO VLD ERE
MENE D oT, EHETRENRLEVOIZT0EU LT, FRESELEVDIX 60 AT
BHolz, Kendall @ — B AR BT B M Tid 0.475, &L Tl 0.466 Thote,
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