7257,

R 212, 20 UAEOFREL (L L EREFRE
LU A7 EDOBEIZOWTORREERT,
BT, 10 ke lh EORABEISTEERZRE B
FHCURINERT B EBRRENTD,
DIFEEZECFHICB W THEEII R IR o T,
—HEMETIE, 10 kel EOWRAEE L 10 ke 2L
OB L BICERBERECI R OR
BREAPRENT, REZLEBERBESR
Y R7 LoOBEIE, BT LFERT,
THECIRUFRN R I,
EMPELEBIET Y A7 EHEEFETT U A
JIZCBWTHRIERSRET U X7 L FE U A
RENTZN FFIC BT 10 ke PA L O HEANEEIC
BWCEIMMELREBELT Y A7 OFERIET
DR ENTz, &M CIRELELREE L MEES
LY R7 EHICUFRINRENT,

3) BRI OfER

#3102, 20 #%MEFO BMI 1E (25 ke/nd KR35 &
25 ke/mi PA B) I K 0 BRIk L. 20 5ike D BMI
D3 25 ke/miRm A OEREE (LR UL EHEL

LT OBEOLEERENY — P& 95%
BEXME., REE(LEHERBEBIECTI XY
& DEEICHSOWTORERERT,

20 F D BMI 23 25 ke / mi KT DR E B
WT, REEMEERHBERBECY A7 LD
BEIX, BMETIXLFE, ZETIIUFER
RENTZ, —F. 20 B D BMI 2% 25 ke/nf LA
roxgE T, BV UFHEBRRINT,
L7222 T, 20 5%BED BMI 23 25 ke / ni A9 D
BN ORBEEICBNT, KEELEHE
BRBIET Y A7 EOBREIIUFRIREIN
7o

AT, Tl & IR L BRIk LT,
FREEEFERBEBIECY X7 L OR#EIC
DOWTORREZRT, FliC k2B
BIZOWT, BHD 60~79 MBS TlIUF
RO D3R STz, BRI E Bk s R
WZDWT, FEMES L RIRE R b B
FHLEHIT, 10ke L EORABIIIERIBER
YRR ERTHEmBE LN,

£1 200FBLBEORELELNOERFSE
RERHD LAl EERMI
hEEE >10.0 kg 50-9.9 kg +49 kg 5.0-9.9 kg 210.0 kg
B (BA 20,112)
SHREH 1,609 3,117 7,578 3,880 3,928
TEHER (%, SD) 66.9 (8.3) 63.9 (9.0) 58.2 (10.4) 56.2 (10.2) 55.4 (9.9)
2085850 E19BMI (ke/m’., SD) 26.1 (4.1) 24.2 (2.4) 225 (2.1) 21.7 (2.0) 21.1(2.1)
AR—Z T4 DFEHIBMI (kg/m?, SD) 209 (2.7) 21.8(23) 224 (2.1) 24.2 (2.0) 26.3 (2.4)
20D FEE (ke SD) 684 (11.8) 62.9 (7.0) 59.2 (6.4) 58.5 (6.4) 57.5 (6.9)
R—RSADEHRE (kg. SD) 54.8 (8.3) 56.8 (7.0) 59.1 (6.5) 65.0 (6.5) 71.8(1.8)
EmEREEHY 283 243 202 226 26.7
HREREDY O 12.7 8.7 5.1 70 70
hZZ LT OERE %) 725 72.1 60.6 549 52.8
RIERBE %) 328 229 16.3 15.7 137
BERMESE %) 62.5 60.3 59.3 51.7 493
BESEE %) 63.0 69.7 754 75.0 76.7
1B DHITHR1 BRE &) 52.6 48.1 474 55.0 55.3
#fE (B A% 21,252)
HHREH 1,192 2,822 7417 4,865 4,956
YRR (. SD) 67.0(9.1) 63.7(9.7) 59.2 (10.0) 58.5 (9.5) 58.7 (9.3)
205D T HIBMI (keg/m?, SD) 26.5 (3.9) 24427 224 (2.5) 21.5(2.2) 20.7 (2.3)
AR—ZFADOFEHIBMI (kg/m’. SD) 20.7 (2.8) 21.6 (2.6) 225 (2.4) 244 (23) 269 (2.7)
20REDFEHEE (ke. SD) 59.2 (8.9) 54.9 (6.1) 51.2(5.7) 495 (5.4) 482 (5.7)
R—=RSADFEHEE (ke. SD) 46.3 (6.6) 486 (6.1) 51.4(5.7) 56.1 (5.5) 62.5 (6.6)
EmEREEHY %) 269 26.1 224 26.5 36.1
HERERESHY %) 80 6.2 45 43 5.7
FEER U T OEE (%) 68.7 62.0 52.8 53.7 56.3
BERRBE %) 61.4 57.2 46.2 485 51.6
BERUESR (%) 14.1 8.8 85 7.2 9.7
BIERGEE % 188 20.6 230 24.6 26.5
1 BOSATEE 1 6RRE &% 58.1 56.4 55.0 57.2 60.4




K2 20WmMUBROKRELL LRRBEBELTYRY

HERLD L REM
REEL 210.0 kg 50-9.9 kg +49 kg 5.0-9.9 kg >10.0 kg
5 AR 20112) AEF 14,652 31,798 83,070 43,485 44,506
RIRRRR R AR 189 211 345 139 133
HR(95% CI)  1.52 (1.24-1.85) 1.04 (0.87-1.24)  1.00 (reference) 0.95 (0.78-1.16) 0.99 (0.80-1.21)
EmfEORS AR 45 49 97 39 23
HR(95% CI)  1.42 (0.95-2.11) 0.92 (0.64-1.31)  1.00 (reference) 0.92 (0.63-1.34) 0.59 (0.37-0.94)
£ AR 74 83 148 68 63
HR(95% CI)  1.37 (1.01-1.88) 0.95(0.72-1.26) 1.00 (reference) 1.09 (0.81-1.45) 1.08 (0.80-1.47)
ez AR 43 38 65 35 30
HR(95% CI)  1.53 (1.00-2.35) 0.90 (0.60-1.36)  1.00 (reference) 1.35 (0.89-2.05) 1.25 (0.80-1.96)
it 4 10 AR 15 20 49 15 17
HR(95% CI)  1.15(0.60-2.20) 0.84 (0.49-1.44) 1.00 (reference) 0.66 (0.37-1.18) 0.78 (0.44-1.39)
ik (AR 21,252) AE 12,266 30,175 82,206 53,797 55,126
RBHRER ARUMR 104 173 195 110 157
HR(95% CI)  1.64 (1.26-2.13) 1.53(1.23-1.89)  1.00 (reference) 0.98 (0.77-1.24) 1.36 (1.09-1.69)
EmtElES AR 24 42 35 25 29
HR(95% CI)  2.00 (1.12-3.56) 2.03(1.27-3.22) 1.00 (reference) 1.24 (0.74-2.08) 1.39 (0.84-2.31)
2 fpizech AR 42 83 98 57 74
HR(95% CI)  1.40 (0.94-2.08) 1.49 (1.10-2.02)  1.00 (reference) 0.99 (0.71-1.38) 1.24 (0.91-1.70)
fpiEgE AR 21 35 39 25 26
HR(95% CI)  1.24 (0.69-2.24) 1.30 (0.82-2.09)  1.00 (reference) 1.19 (0.72-1.98) 1.21 (0.72-2.03)
[igastinnd AR 7 29 15 11 20
HR(95% CI)  1.02 (0.41-2.55) 1.44 (0.77-2.68) 1.00 (reference) 0.71 (0.35-1.46) 1.26 (0.68-2.33)

SLRPBNSF L Fi. A—ASIVOH R 20BHOKRE. ZFE. ERR. BERRE. HERKR. —HOSTHECHE X

HICEHRERERLEVBIFEREREMA TR

K3 20RMUBROUELRLEBRF[EBETY XY (20 FO BMI &L Y ERIL)

RERD L {RE#Mm
WEEIL >10.0 kg 50-9.9 kg +49 kg 5.0-9.9 kg 210.0 kg
Bk 8 AH 20112)
EpEeid
BMI <25 kg/m” ARV 90 138 289 127 125
HR(95% CD) 179 (1.40-2.29) 1.08 (0.88-1.32)  1.00 (reference) 0.95 (0.77-1.17) 0.98 (0.79-1.22)
BMI 225 kg/m® AR 929 73 56 12 8
HR(95% CD)  1.48(1.10-1.98) 1.11 (0.83-1.49) 1.28 (0.94-1.76) 1.4 (0.80-2.60) 1.78 (0.87-3.64)
ik LY 3
BMI <25 kg/m’ ARV 23 32 81 35 22
HR(95%CD  1.76 (1.09-2.86) 0.96 (0.63-1.45) 1.00 (reference) 0.90 (0.60-1.35) 0.59 (0.36-0.95)
BMI 225 kg/m” AR 22 17 16 4 -
HR(95% CD  1.51(0.82-2.79) 1.15(0.62-2.11)  1.58 (0.86-2.93)  2.01 (0.70-5.74) -
2 fpizech
BMI <25 kg/m” AR 36 57 125 61 60
HR(95% CD)  1.62(1.10-2.38) 1.02(0.75-1.41) 100 (reference) 1.06 (0.78~1.45) 1.09 (0.79-1.51)
BMI 225 kg/m® ARV 38 26 23 7 3
HR(95% CD)  1.24(0.79-1.96) 0.87 (0.55-1.40) 1.15(0.71-1.87)  1.87 (0.85-4.10) 1.44 (0.45-4.61)
it (BAH 21,252)
BRSRE
BMI <25 kg/m’ ARV 35 95 155 94 148
HR(95% CD  1.90(1.31-2.76) 1.58 (1.22-2.04)  1.00 (reference) 0.94 (0.72-1.21) 1.35 (1.07-1.71)
BMI 225 kg/m’ AR 69 78 40 16 9
HR(95% CD  1.71(1.18-2.47) 1.65(1.18-2.30) 1.18 (0.80-1.74)  1.62 (0.94-2.78) 1.64 (0.82-3.27)
EmtEESR
BMI <25 kg/m’ AR 8 24 27 18 28
HR(95% CD 256 (1.14-5.75) 2.33 (1.33-4.07) 1.00 (reference)  1.02 (0.56-1.85) 1.44 (0.84-2.47)
BMI 225 kg/m® ARUR 16 18 8 7 -
HR(95% C)  2.19(0.98-4.87) 2.13 (1.04-4.35) 1.35 (0.56-3.23) 4.08 (1.65-10.09) -
2pizEd
BMI <25 kg/m* ARUMK 15 44 77 50 71
HR(95% C)  1.75 (1.00-3.08) 1.49 (1.03-2.17)  1.00 (reference)  0.99 (0.69-1.42) 1.28 (0.92-1.79)
BMI 225 kg/m? FQVIE - 27 39 21 7 3
HR(95% CI)  1.43(0.82-251) 1.73 (1.07-2.79) 1.28(0.74-2.21)  1.40 (0.62-3.17) 1.05 (0.32~3.41)

SERARN\NY L ER. A~/ OHFE 208HOFE, HFRE. EKR. BERKR., 8UEKR. —BOH TR tTHE, &%
IZEARER LRI ELBE AR EMR CRA%
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K4 20ZUBOURELLELB/RBERBEETIY R (Fin & RERFR K Y ERE)

wERD LAl wEEM
HEEL 210.0 kg 5.0-9.9 kg +49 ke 5.0-9.9 kg 2100 ke
B (AR 20,112)
3
40-595% AR 10 20 55 28 41
HR (95% CI)  1.84 (0.86-3.94) 1.37(0.80-2.34) 1.00 (reference) 0.93 (0.59-1.48) 1.26 (0.83-1.90)
60-79%% AR 179 191 290 11 92
HR(95% CI)  1.46 (1.19-1.79) 1.00(0.83-1.20) 1.00 (reference) 0.97 (0.78-1.22) 0.92 (0.72-1.17)
BRAEAR R
JEEAEE AU 20 22 45 16 25
HR(95% CD)  1.62 (0.89-2.92) 0.81(0.48-1.37) 1.00 (reference) 0.86 (0.48~1.54) 1.25 (0.76-2.07)
BEEEE ARUMK 52 58 92 38 37
HR (95% CD)  1.61 (1.11-2.34) 1.06 (0.76-1.49)  1.00 (reference) 0.82 (0.56~1.21) 0.77 (0.52-1.15)
BERYEE ARV 101 118 187 75 67
HR (95% CD)  1.52 (1.16-2.00) 1.08 (0.85-1.38)  1.00 (reference) 1.04 (0.79-1.37) 1.08 (0.81-1.44)
ik (B AR 21,252)
En
40-591% AR 3 13 19 17 19
HR (95% CI)  1.85 (0.50-6.78) 2.58 (1.24-5.40)  1.00 (reference) 1.26 (0.65-2.43) 1.13 (0.59-2.19)
60-795% AR 101 160 176 93 138
HR(95% CD  1.54 (1.18-2.03) 1.44 (1.15-1.79)  1.00 (reference)  0.95 (0.74-1.23) 1.40 (1.11-1.76)
BT R
JEBAEE AR 63 116 139 78 119
HR (95% CD)  1.50 (1.08-2.09) 1.47 (1.14-1.90)  1.00 (reference)  1.00 (0.75-1.32) 1.50 (1.16-1.93)
HE-BEREE AR 18 16 20 11 9
HR(95% CI)  2.03 (0.98-4.21) 1.32(0.67-2.62) 1.00 (reference) 0.99 (0.47-2.09) 0.60 (0.27-1.34)

SLEERBNT L FR A—RF/0O 5K, 208HOKE., ZFE. REKR . ZERE, HEKR. -B0STHETHE &

IR LAV ELRIEAFRE N THRE

D. & £

KIGER R — & 13 F£/EHRL. 20 5%
B DR EZ EERBEEIE T, Bt
BN L MR TR Y R 7 & OBE Z B
L7, BT LFR, LETRuUsi
- DREEEZR L, KRELLLBERBETY X
7 L DEEIZOWTOETHIEIE, BHETIX
LG LITUFRZR LTV, ik
TOMIEIE Do TTzd, KHEIZBIT 5K
BEELEEBRIBEBIET Y X7 & OBFEIZS
WTCHEERTERESL L CTUuN ey,
FREBDECHEESERIECY R 7B LR
T5HENWIRERIL, RITHROERE —%T
5, BHEMRBERIZE VT A7 B ER L,
Wh 5 RROWENSFIET 2 FREME % REt
T 57HIz, BEBRM 3B DT E Z KR
LT 38T, BILE H 5 WITEE RIS DEEER &
DXL CHEHBTEER LT, TORKE
T, KERAVEHEOETCY R IZER LR
B, AR RICEIT 5K RO ERO A REM
FEWEEZ BN D,

YRR IR ERD OEmRH 5D, BIE
WO EEC L ERBERIEC Y 27 DA
HOBBERZKBER THD EEXLND, K
WFE Gk, BUERPIC & 2 BRI O 2
X0, EREEHICBONCHEERDICK D
TR OEARRDONT, F, KEE
b & BUER I I Z AAEARRO Shvia -
Tro TD8, BEIZ L AEERED P EERES
REBIETC Y R EREZHHALE &13E 212
A

BB T, REE(LEBRHBET
UR7 & OBEIZESRE 20 EFFOBMIIZ LY
BRDERPREINE, EHEIMZOWT,
60 LA EFE B U< IX 20 BREED BMI 28 25 ke/
m RO BHELSN TIIERGBET Y A7 Bk
AT HERABPBEINE, Thbb, KEH
mix 60 Ll LD BT R BARTF T
BoTe . Z OBEEIT 20 D BMI A3 25 ke/
MRFBDOETLNRONR Do T, BEEHE
BO TFRE 19 FEREE - REFAE ITLD
&L 20~29 B MEOIRIKE (BMI 28 25 kg/ i



k) #iX, #%E 20 F£RT12% 05 21% %
THEMLTWD, 2£0 ., EEHEMIAEAD
R FEERBEIC R D AN D B &
25D,
ARFFRIZIBN T, T TIIRIERSE R
SR, MMM LEBEIET, MEFHTY X7
EBICUFEN RSN, KIFEFEaR—
DI D FHEEIL 60 UL ETH Y IZIEH
BEOLETHDLEEZOND, BREDOLK
PEIZE > T, MEREERAPSHL A by
COREMET L, PARATO LML D IEREE
BREFECI AR ERTHEEZLND,
DFEATHROFER & —B Lgd > = 8220
TS —FOFERBRICEVBAINDS &
Ezohb,

E. # W

AiM & 2R — MRFEICL Y, EELELETE
BREBEBIETY 27 L OBEIXZ, BHTIZL
FRC, ZETIRUFROBER RSN,
Bl b 20 BEEF D BMI 23 25 ke / nf i > i
H2 10 ke bk EOWABHOMEERREBIET Y
AZERLBNI ENRB I, Zhick
V. 20 Bk OEAE BMI O F 1K E R & B8
L. 20 BRFRE OB R E A XA ER I %2 E8T 5
TET, MEBEBECY X ERLSES
ZEBRTEDLEEZLND,

F. fERERER
L

G. WL
1. B3R
L

2. FRER

1) Chou WT, Kakizaki M, Tomata Y, Nagai M,
Kuriyama S, Tsuji I. Weight change

since age 20 and cardiovascular

disease (CVD) mortality: the Ohsaki

H.

Study. The 19th IEA World Congress of
Epidemiology, Edinburgh, Scotland,

2011.
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BAGBB M REME (BRGSFE - ERREEFEEERSRRSIIEFR)

Sy HRTIE S &

FEMOEEEEL 0 FERORRERE - LT 27 L OFE

MEsHEE MFEDF RAERFEREREZRMERARBEZDE - P

MAEE

EREOHHITHESHEN B, BELRERBEYET L2 —HOAs VREREDOK
EEHELTWD, AFFRATIHEZIORICER L, HEHOERTREREEEEL, 10
FERICEEREFRE2ETHREBICHES Y A7 LOBELZBR Lz, 22 Tik 10~12
FROBEREN LM 10%ICE L-EL2BEERE L TR LT, 45~59 O E R
REBEIAZE IZB VT, BMI 18.5-25 OIEEEE L bl L, 1BAE (BMI 25-30) OF N
FRmBEEREZET 54 v Xt GEINIT 95%E#E X ) 13X 1.22 (1. 06-1.40), B
5 (BMI 30 BLE) FDF v X% 2.32 (1.74-3.10) L FhFh A EIC EFE LT\,
MRICEAERELZE T2 FHT L2 LIXEBEEMEERICBOWTEETHY ., &
P OERBEFDREHEET D2 LICHORND ZERRBRINT,

AL
2 S
2SR N

ALK ZZREBE N R A 57 B
HRAC KRR B N SR A A o0 BF

A. BFEHEHBY
EREOEREEREIIHENO—&EZ -5
TEY, ELVWERRBRME O CERED
HICHE LD ZEIT D 2 e BNAETHD,
HEEIZB T 3 EEB X OEBRE ORI, Non
communicable disease (NCD) @ & % EE 0
RKEWEWHIZETHY, NCD OFHIZHTZ
STIIEEERBEOHEL VR 777 X —D
BHNEETHDL Z EIEWmERTZ2V, L
LEMERICEL DY AT 757 7 Z—DBEHEZ
EREOWNME LD L, ERORBEMKEL
ERBEEMALL & WS 250 BIEE% [FRICE
T D Z i by, REOKIX, BEA
DT Fue—g ik EFEEELR
BB EeTCIRI 7y 7 X —%EHL,
ZORER, FHHEBRICETIEAZHECS
TICRREEERT DL Th D,

ETEEE L EREICET 5BEOHITIL,
WHEERE 2V LEYEREICK > T,
Ly LIEEEEOBHRITLT L HE#RZE
WEIT bW, BERL, EREIIEFIC
WMoobdsofitrl, ZLOEAREeD
HVTERBEOEREZHETHOIZR LT,
T —HD, WhwBKFEE LIZENEED
EREFZELTWHWDINLTHD, EBICAHE
DORBEMIBNTH, AOD S LEEFEL
L 10% I A DERD  RERE DEIC 56%%
HELTWAEZENRRINTWNDE, ERER
R, BAEREBREECL Y EAGEEITZ LR
NhHHbOD, BEREREYVLELTHK
WITERE L ERHDIARXITHD, o
T, [FREELRERENRET DI R LEH
FEOEFEBIEOMELZ R Z Lk, BADFT
BER, AT T aE—T g IR BE D,
TOBRICR D, EEBERREZFICEL - TH,
MRICEHEREZE T ELTHT AL
X, NA VR TFa—FI kB ERE
REMTOHBROEERFRE RS,



L 7e o TR T, FEHOATFEIE,
FRCERFRER TG EE D, mllicio T
EHEREREEETLHIIRAZEEDX ) ICH
ELTOWEINERALMNCT AL ZERNET
Do

B. W5k

1) KFEMHE 2R — FFEOEE

AW RFEE TERIGE R 2 F— MFFEOT
— & & AT 21T o Iz,

RIGEMR AR — MR, 3R IR 7 e
FTENICEET 2 40 D 719 o EEEE
TREBRIMAER 5 T ANERG L L TIThbiuTw
5, 1994 F£9 A0 D 12 AITh T CHRESIE
RHBITRAEDOAEEBFBICET =27 4
VHREEITV, 1995 4 1 A LI o B A AR
RELVES NF—ZICESXBEHL, 8T
SHREF DT 7w URE) % EREERROHE
REBT X ICESSBHAEL TV D,

N—R T4 UPRETEIIREE 54,996 A
XL 52,029 N (94.6%) DHEMELEEET-,
ZDH B, 1995 4 1 A O BB A S DORIIC
U ELITREH L -FEZRI L2 51,253 A
(B : 24,573 N, %k @ 26,680 N) ZiBHF
XeEEE L, BELBI#ERETCH D,

2) FRATRIS:

KRR E DRI R E L, KIFER =2
— MFEIZSMLEZEDI B, X=X T A
REDEMR DS 45~59 B D3 15,653 ATH 5,
Z®H B 2007 4E 12 A F Co BB IR
B EIZLVBHARAIEE S o7z 2,680 A,
BUEBRBYIH O 3EM (T72pH 1997 4 12
AET) ITHEE LI 171 AZRA L., 12,802
N& BAEBIIRIRT RIS & LT, BB P
DREEF RN L=k, BRICEFABPRR T
H DO EEEBICELEBIEL T TEED
ERERNTEEDTH D,

3) fRMTITiE

GEHRITICIXEE B DA TF ¢ v VBT
F)VE W, F1HIZ, 1998 4 1 A 225 2007

F12AHAETO 10 FMICBITHHEE A X
MeEZRL, Ty XER—RT A UBEEDA
EEEBEICEE L, 22 ClRELSHPL
Bl U CHRIEENE (B MR /8 AR/ A ek
WRJEE) . BMI (18.5 ZR¥ii/18. 5-25/25-30/30 LA
) 1 H&H 720 BRTRER (1 RER 2L B/
EREL, E-RERTE LT, F# (5
PR . MERI. SEMEIRIL. R R L RADRRE,
SR, S OICBIERGYIM (1995 4~1997
0 3FEM) ORYEREONERL (+5341)
EETMCEA L, Zhick v EHo 4L
EEEEECY A7 ORRELZHA LN LT,
ZO®IC, BIEMTORTHEZERA L., &
HRAEREOH CEREICET 5 RN %2
Eii L7z, BERBEND 10~12 £1% (2005
FF~2007 4F) DEHERE D EAL 10%IZAD
B BBEEREHLLESL, MEREOER
BRFEET DAy X%, Bk oBEEE,
BMI, A{TREMEICE M Uiz, AR F I
DBV & LT, SEeHFEAREIXER TV,
BEKHEIX 0. 05 R & LT,

4) wmE EOEE

RIGEMR 2R — MFETIE, X—RXTF A
MEOEMIZ O > CT v r— MREICH
LIeBEOERREY BT HZ L2 0BECTHNA
LTWb, EMSFIIERERICLY TV
F— MREICEZEZFEALTBY, ZhE b
> THBREER MR TX 5,
EHRRERESESNOERESNTWLER
7 — 2013, ABIDOANBE - ABESBIS 2 B %
LEERE (LR ERS) OATH B,
EEBET—4 - BERET —FDET 7 A )V
POEANLEZHIBRLTCRBY, WT—% 774
DY =%, BRESEF— -
ELTIT-> TV D, AFROFEREEIXE
hEFELEAL L OXIRE KICLDHD)
ZRALTWVWDN, BEREHEDO T CEHL
TR, BFITEAEZHECE 2V, ZhiZ
KU, T RBEITEEFTRREA LI 2R
PLCITLNTWD, RBAFIITHEILRFEE

a— R



FEWHEGHEELSOEROL L I{ThL TN 5,

C. WFsEmER

2 EMOBEMEO S B, 1A X2 b2
740 BIFE LTz, 2. THHIETHIE RS
LEefif+sB L CEREOBENAETH-
72 12,062 il X 0 | 2005 4E7> 5 2007 4D FH
ERE D BN 10%ICY T HE 1, 206 Bl % &
BERBREL LCHH L, BT, BEE
WERBARE, REERBRIIT -7
AVRRTOERRTFER LITR LT,
ZEEOTVRAT 4y JEIRIZE D, FEH
DEFEBBEEZDOBROETY X7, SHEER
BEEVRI LOBEEERE 2R LE,
HAE I B & ik L T e B X E DB O
TV RAIBERICEFLTEBY [4 v X

(OR) :1. 98, 95% E#HIX[H (CI) 1 1. 59-2. 47],
COBETEEL CWEEICOWTIR, BT
DY AT ITEHERIER L K& WL T D H
DD, TRPBIERER L TS L EBICER
LTCW7= (0R:1.39, 95%CI:1.04-1.83), —F
THEREOERENKBET DV AL, M
BEE & C marginal IC EF L TWBEHLDOD
(OR:1.18, 95%CI:0.99-1. 41) . HEFHEZ
ZIXRENE o T,

(BT DWW T, BMI 2AIEE (18.5-25 ke/
m) OF &L, BMI30 L B34 72b b EE
EETIEMICEY T H IR, BEERE
FEERFDIY A7 BFRICER LT\ (38
- OR:1.55, 95%CI:1.05-2.29, EfEERE
OR:2.32, 95%CI:1.74-3.10), BMI 7% 25 D225
0T RbLLBMERICEY T LEIL, BEER

#1 R—XASAVBRTOEERF
' BT BEEREH REEREH
(N = 740) (N =1,206) (N = 10,856)
EH(EYEERE) 537 %= 45 53.9 & 4.4 530 =+ 46
TR (B i) 69% 53% " 48%
BEEEE (BEE) 50% 34% 36%
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ABSTRACT

Background: To clarify the effect of age on the association between body mass index (BMI) and all-cause
mortality.

Methods: We followed 43 972 Japanese participants aged 40 to 79 years for 12 years. Cox proportional hazards
regression analysis was used to estimate hazard ratios (HRs), using the following BMI categories: <18.5
(underweight), 18.5-20.9, 21.0-22.9, 23.0-24.9 (reference), 25.0-27.4, 27.5-29.9, and >30.0kg/m? (obese).
Analyses were stratified by age group: middle-aged (40-64 years) vs elderly (65-79 years).

Results: We observed a significantly increased risk of mortality in underweight elderly men: the multivariate HR
was 1.26 (0.92-1.73) in middle-aged men and 1.49 (1.26-1.76) in elderly men. In addition, we observed a
significantly increased risk of mortality in obese middle-aged men: the multivariate HR was 1.71 (1.17-2.50) in
middle-aged men and 1.25 (0.87-1.80) in elderly men. In women, there was an increased risk of mortality
irrespective of age group in the underweight: the multivariate HR was 1.46 (0.96-2.22) in middle-aged women and
1.47 (1.19-1.82) in elderly women. There was no excess risk of mortality with age in obese women: the multivariate
HR was 1.47 (0.94-2.27) in middle-aged women and 1.26 (0.95-1.68) in elderly women.

Conclusions: As compared with the reference category, obesity was associated with a high mortality risk in
middle-aged men, whereas underweight, rather than obesity, was associated with a high mortality risk in elderly men.
In women, obesity was associated with a high mortality risk during middle age; underweight was associated with a
high mortality risk irrespective of age. The mortality risk due to underweight and obesity may be related to sex and
age.

Key words: body mass index; mortality; age effect; underweight; obesity

INTRODUCTION

Epidemiological studies have indicated that the association
between body mass index (BMI) and all-cause mortality is
dependent upon age.!"'® While almost all studies have agreed
that the excess risk of mortality due to obesity attenuates with
age, 141713 there is long-standing disagreement regarding the
effect of age on the association between underweight and
all-cause mortality.!"'> Some studies have shown that the
excess risk of mortality due to underweight attenuates with
age. 23071215 Other studies have indicated that the excess risk
of mortality due to underweight increases with age™'> or
remains high irrespective of age.>*'%!* This inconsistency
may be partly due to the inability to control for history of
cancer and cardiovascular disease,*%"!%!12 and to inadequate

adjustment for several other confounders such as cigarette
smoking,'*  alcohol  consumption,” !> physical
activity,”1%1214  and  socioeconomic  status. 2810121415
Additionally, several studies failed to include a category
for the lowest BMI (<18.5) because of the small proportion
of such underweight participants,’>%%1315 or neglected
to recruit a study population from the general
population, 101215

Serena et al concluded that it is necessary to develop
appropriate BMI cut-off points that are country- and ethnic-
specific for Asians.!” Among 4 Asian studies of the effect of
age on the association between BMI and all-cause
mortality, %710 one was conducted. in Japan.!® In that study,
however, multivariate analysis failed to adjust adequately for
several confounders. Therefore, the effect of age on the
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association between underweight and all-cause mortality
remains to be clarified.

To further examine the effect of age on the association
between BMI and all-cause mortality, we conducted a cohort
study among middle-aged and elderly Japanese who were
recruited from the general population. We obtained
information about their medical history, smoking status, and
other possible confounders. In addition, our study overcomes
problems in previous studies because we adjusted for several
confounders after excluding participants with subclinical
disease. We believe that by clarifying the effect of age on
the association between BMI and all-cause mortality, it might
be possible to improve public health measures by targeting
body weight control according to life stage.

METHODS

Study cohort

The details of the Ohsaki National Health Insurance (NHI)
Cohort Study have been described previously.?*2? Briefly,
we delivered a self-administered questionnaire requesting
information on various lifestyle habits during the period from
October through December 1994 to all NHI beneficiaries aged
40 to 79 years living in the catchment area of the Ohsaki
Public Health Center, Miyagi Prefecture, in northeastern
Japan. The Ohsaki Public Health Center is a local government
agency that provides preventive health services to the
residents of 14 municipalities in Miyagi Prefecture. Of
54996 eligible individuals, 52029 (95%) responded.

We excluded 776 participants who withdrew from the NHI
before 1 January 1995, when we started prospective collection
of data on NHI withdrawals. Thus, the study cohort comprised
the remaining 51253 participants. The study protocol was
approved by the Ethics Committee of Tohoku University
School of Medicine. We considered the return of the self-
administered questionnaires signed by the participants to
imply their consent to participate in the study.

For the current analysis, we also excluded 1767 participants
with a history of cancer, 1384 participants with a history of
myocardial infarction, and 997 participants with a history of
stroke, because the presence of these diseases at baseline
could have affected their BMI. In addition, we excluded 3133
participants who did not provide information about body
weight or height. As a result, a total of 43 972 adults (21 038
men and 22934 women) participated. After 12 years of
follow-up, there were 5707 deaths (3685 men and 2022
women).

Body mass index

The self-administered questionnaire included questions on
weight and height. BMI was calculated as weight in kilograms
divided by the square of height in meters (kg/m?). We used
BMI as a measure of total adiposity and divided the
participants into groups according to the following BMI

categories: <18.5 (underweight), 18.5-20.9, 21.0-22.9,
23.0-24.9, 25.0-27.4, 27.5-29.9, and >30.0kg/m® (obese).
These weight categories correspond to the cut-off points
proposed by the World Health Organization (WHO), ie,
normal BMI range (18.5-24.9kg/m?), grade 1 overweight
(25.0-29.9 kg/m?), grade 2 overweight (30.0-39.9 kg/m?), and
grade 3 overweight (>40.0 kg/m?).2?

We previously evaluated the validity of self-reported weight
and height.”> Briefly, the weight and height of 14883
participants, who were a subsample of the cohort, were
measured during health examinations in 1995. The Pearson
correlation coefficient () and weighted kappa (i) for the self-
reported values and measured values were » = 0.96 (P < 0.01)
for weight, r=0.93 (P<0.01) for height, and »=0.88
(P<0.01) and «=0.72 for BMIL. Thus, the self-reported
heights and weights in the baseline questionnaire were
considered sufficiently valid.

Follow-up

We followed the participants from 1 January 1995 through 31
December 2006 and recorded any mortality or migration by
reviewing data on NHI withdrawals. When a participant
withdrew from the NHI system because of death, emigration,
or employment, the date of and reason for withdrawal were
coded in the NHI withdrawal history files. Because we were
unable to obtain subsequent information on participants who
withdrew from the NHI because of emigration or
employment, we discontinued follow-up of these participants.

The end point was all-cause mortality. Data on the death of
participants were based on the death certificates filed at
Ohsaki Public Health Center.

The person-years of follow-up were counted for each
participant, until either the date of death, withdrawal from the
NHI, or the end of the study period, whichever occurred first.
The total number of person-years accrued was 440 175.

Statistical analysis

We used Cox proportional hazards regression analysis to
calculate the hazard ratios (HRs) and 95% confidence
intervals (CIs) for all-cause mortality according to BMI
category, and to adjust for potential confounding factors,
using the SAS version 9.1 statistical software package.?* To
enable detailed examination of the association of BMI and
all-cause mortality by WHO categories, the normal weight
and overweight categories were divided into 3 and 2
categories, respectively. The BMI category 23.0-24.9 kg/m?
was selected as the reference because it is the median of the 7
categories.

Stratified analyses were conducted using 2 age groups:
middle-aged participants (40-64 years) and elderly
participants (65-79 years). The classification of elderly
participants was based on a report by the WHO.2 All P
values were 2-tailed, and a P value of <0.05 was considered
statistically significant.
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The following variables were selected as potential
confounding factors: 5-year age group, weight change since
age 20 years (loss of >10.0kg, loss of 5.0-9.9 kg, change of
less than 5.0kg, gain of 5.0-9.9kg, or gain of >10.0kg),
education (junior high school or less, high school, or college/
university or higher), marital status (married or unmarried),
cigarette smoking (never smoker, past smoker, current smoker
consuming 1-19 cigarettes per day, or curmrent smoker
consuming at least 20 cigarettes per day), alcohol
consumption (never drinker, past drinker, or current
drinker), time spent walking per day (less than 1 hour or 1
hour or longer), sports and physical exercise time per week
(less than 1 hour, 1-2 hours, 3—4 hours, or 5 hours or longer),
history of kidney disease (yes or no), and history of liver
disease (yes or no). We further adjusted for hypertension and
diabetes mellitus in multivariate model 2. Before including the
above potential confounders into the multivariate models, we
examined interactions between all-cause mortality and all
potential confounders through the addition of cross-product
terms to the multivariate model. Based on the results of these
analyses (data not shown), we included all the above variables
into the multivariate models. In addition, we repeated the
analyses after excluding the 739 participants who died within
2 years of baseline.

RESULTS

Baseline characteristics by BMI category

The baseline characteristics of the study participants
according to the 7 BMI categories are shown for middle-
aged men (Table 1), elderly men (Table 2), middle-aged
women (Table 3), and elderly women (Table 4). Among
middle-aged men and women, 2.3% and 2.9%, respectively,
were underweight, about 50% of each had a BMI from 21.0 to
24.9kg/m% 25.7% and 28.5% had a BMI from 25.0 to
29.9kg/m?, and 2.3% and 3.4% were obese, respectively.
Among elderly men and women, 5.8% and 5.9%,
respectively, were underweight, about half of each had a
BMI from 21.0 to 24.9kg/m?; 19.2% and 27.9% had a BMI
from 25.0 to 29.9kg/m? and 1.4% and 4.0% were obese,
respectively.

In men, mean age decreased linearly with an increase in
BMI category. In women, middle-aged women with a BMI
from 25.0 to 27.4kg/m® and elderly women who were
underweight were oldest. The proportions of men and women
who had lost >5kg of body weight since age 20 years
decreased with increasing BMI category. Participants with the
highest level of education were middle-aged men with a BMI
from 25.0 to 27.4kg/m?, middle-aged women with a BMI
from 18.5 to 20.9kg/m% and underweight elderly men and
women. The proportions of unmarried men and women were
higher among those who were underweight and obese. The
proportions of men and women who were current smokers
decreased with increasing BMI. The proportions of men and
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women who had never drunk alcohol were highest in the
underweight, with the exception of middle-aged women.
Underweight and obese men and women were less likely to
walk 1 hour or longer per day and to participate in <1 hour of
sports or physical exercise per week. The proportions of men
and women who had histories of hypertension and diabetes
increased with an increase in BMI category. The proportions
of middle-aged men and elderly women who had histories of
kidney disease and liver disease did not significantly differ
across BMI categories. The proportions of participants with
histories of liver disease and kidney disease were highest
among elderly obese men and underweight middle-aged
women, respectively.

All-cause mortality by BMI category

Table 5 (for men) and Table 6 (for women) show person-year
totals, numbers of all-cause deaths, and HRs of all-cause
mortality with 95% Cls according to BMI category and age
group. :

In men, we observed significantly increased risks of
mortality in the underweight and obese: the model 1
multivariate HRs (95% CI) were 1.42 (1.23-1.65) and 1.44
(1.11-1.87), respectively. After stratification by age group, we
observed a significantly increased risk of mortality in elderly
underweight men: the model 1 multivariate HRs were 1.26
(0.92-1.73) in middle-aged men and 1.49 (1.26-1.76) in
elderly men. There was also a significantly increased risk of
mortality in middle-aged obese men: the model 1 multivariate
HRs were 1.71 (1.17-2.50) in middle-aged men and 1.25
(0.87-1.80) in elderly men.

In women, we observed significantly increased risks
of mortality in the underweight and obese: the model 1
muitivariate HRs were 1.49 (1.24-1.80) and 1.33 (1.05-1.69),
respectively. After stratification by age group, we observed an
increased risk of mortality irrespective of age group in the
underweight category: the model 1 multivariate HRs were
1.46 (0.96-2.22) in middle-aged women and 1.47 (1.19-1.82)
in elderly women. However, we did not observe an excess risk
of mortality with age in the obese: the model 1 multivariate
HRs were 1.47 (0.94-2.27) in middle-aged women and 1.26
(0.95-1.68) in elderly women.

The inclusion of covariates for histories of hypertension and
diabetes (model 2) attenuated the HR in adults with a BMI
>25.0kg/m? and increased the HR in those with a BMI
<23.0kg/m®>. However, model 2 multivariate HRs were
similar to model 1 HRs. After the exclusion of participants
who died during the first 2 years of follow-up (model 3),
multivariate HRs were similar to model 2 HRs in men and
obese women. In underweight women, however, there was no
excess risk of mortality with age: the model 3 multivariate
HRs were 1.78 (1.13-2.81) in middle-aged adults and 1.45
(1.15-1.83) in elderly adults.

We also calculated model 1 multivariate HRs after changing
the reference category to 18.5 <BMI<24.9kg/m? from



