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Table 1. Characteristics of study subjects

Men Women
Number of subjects 4098 5255
Number of deaths from stroke 162 150
Number of deaths from coronary heart disease 67 65
Age (yr) 50.3%13.1 50.8%13.3
Systolic blood pressure (mmHg) 138.4+20.8 133.9%21.4
Total cholesterol (mg/dl) 186.1X£32.7 190.8%+34.1
Casual serum glucose (mg/dl)* 101.0£32.4 99.6=%28.7
% of those having glucose >200 mg/dl 1.61 1.16
Smoker (%) 63.3 8.8
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Fig 1. Mortality per 1,000 person—years by sex and age

Table 2. Cox regression coefficients for stroke and coronary heart disease death

Stroke Coronary heart disease
Risk factors Unit

Men Women Men Women
Age 1 yrs 0.1302 0.1300 0. 1037 0. 1480
Systolic blood pressure 1 mmHg 0.0154 0.0159 0.0133 0. 0045
Total cholesterol 1 mg/dl  -0.0030 -0.0017 0.0121 0.0034
Casual serum glucose =200 mg/dl* Yes/No 0.5971 1.1522 1. 2249 1.5109
Cigarette habits Yes/No 0.3773 0.3390 0. 3647 0.7472

Survival rate at 10 years for those having
0.9967 0.9972 0.9975 0.9992

mean values of risk factors
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Bl aolm, UL, MEXREFWI LIIMERRLLERZEOFRBEBOAKREFT
HHIERHERINTELEHIT, BETICLELSEETIRFTHHZEEALNLER-
Tro RICIRE WA, BBERFE L R oTEB~OBRMEDEE L coxD LN — FE
TNERWZERFST (ERHE, SKEEHE. E, v X 70—V E, EROERY
FE) OBRTHLAB CThoZ b, ZOAKBREFEIIMILTHEELTVD LEL
Lhd,

CoxDPINYF— FETNZ L DMOBRFHEBAKRE T2 RE L 72/ 0LEX S5 OE R
BEERANT, REOEZEEL LELEXSHOBMESROHEMERELZRD, XS
DOHERBPORUEFIZEZBARECE S EZ RO, BRECEH S LRZIZTORLERSIZE
TAHZELIWLOMEFFECORELEIZEB LZEMEIEGEHBEICL>TROZLDOTH
5, RBOEXD TRV EIZEDBMEFOBRIFECESITIBMETII0N., LHETL2% TH
DEMOFREBEEINT, TOBHE LTEHOLES LMLV EVI L ERBRLT
WaEEz b,

BMERGRL > bBWVWHTHMETOZRFAZEEMNEREIb & bEL o,
MHBHIZLDIEEG (ARR) N0z, BRECESITENET22%., KETTI%IZ
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LlE o, BIIBRESMERS TIIMEFET OEMNEREIILBR/NEL 2N, F
FRENERSTH2L bEL O, BREFECRLBHTII48%.,. XHETHI8% EHL oL
bEWEZRLE,

3. BELKE®
BAETIXINOELURE, MmO EBRROERCAERRERG R EORBIL LV MEFDE
BERETRIIELVKELRY, AEEOTTHLIEEFEEORTRICE THEL T
5, SHBREPEICHEFRECROXELRDICIE., MEFRCOBREOBVEBEI
X4 HBEYRIEREITY L L bz, BERMERS, EFBMEMDE L TEREBH 25k
VEEEZLND,
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AARANORFEFIZRITS HDL 22 L X5 u—)L L RIET D ESE
NIPPON DATA90 (23T 5 10 F£F D1BEMZ X B K5t

Mt HE, ELHEAN. LBILF (ERENKEHSESRERUREESEST)
BIEAN (BRRFEFTREREREFHREARBES)

[BA] HDL (high density lipoprotein) == L 27—/, (HDL-C) (ZE M. RAD
REPHECLEADEELZRL, XER=2—V—F VK, R—F 0 FTIIRET L b
EROLBOBELRTZENERIATWS, —F, kL w o 7722 £ Tid HDL-C
CRETOREIIUTR R RTZ N éﬁfiéh THEY, REFKEIZCLAIRENERHI
nTna, L75>L/7‘£75>E> HDL-C LRI DEEIZ DWW TR TOMR T 720,
[FiE] £E 6 EEAITEIINT 300 HHXOFR 8,384 A 5 b fERIFKABDBE
Baied | BIEEMETREROEZRKRL 7,175 A% 2000 FF TH 10 F£/MEBFLT-
(NIPPON DATA90), X—AZZ A > ® HDL-C (mg/dl) fEiZX Y. 35 K#. 35-39.
40-59, 60-69, 70 LLED 5BEIZHIT T, 40-59 mg/dl #EHEL L TRET O NNV — K
k. (HR) % Cox DLbfNTF— REF L TRD=, FTOBE, Filn, 3], Non-HDL =
LATa—, M ZUEY N &E, FERF. BMI, BE SEIIFEHFHICHE
EL i,

[#ER] BHEAEFIZ 636 AMFET L, 174 APBERBHRE (BMHEOKRA 25 A, i
MERE 70 N). 243 ADREEFEHTHo7-, HWIET O HR 1E, 35 K. 35-39,
60-69. 70 DL EDEEET, 1.13(0.85-1.50), 1.11(0.85-1.44), 0.81 (0.64-1.03), 0.70
(0.53-0.93) T, 70 LU LB THEIZE o 7= BBEETNVIZL D trend BTE: p=0.02),
ZOEMEBLANCT THRER TH o 72, FRBNZR 2 &, BRBERA, KA. 3E
zizﬁtﬁfmﬁ%mfhwﬁt* HDL-C 7% 60-69mg/dl % 7=i% 70mg/dl LA LEET

BN Z BB E SN, HDL-C A 80mg/d]l 7213 100mg/dl DX 4yh 56 DFTHE
ZOWTERB LU T HESZHER L2, BIRE{CERAIZ L B TIEERD T,
ﬁtﬁﬁﬁ%%%%f‘%oto

[#Eim] BARADORFEHICE TS HDL-C LHIFETCOBEIT, tBRD & 5 2 UFED
BEZ ST, KELEK BITEROLZAOEAELZ R L, RIFCOHEHANDLD
HDL-C iHBW\Z EAZEE LW, 7= [HiBEX 5] HDL-C A BIRE LR BT
RLEMEOER TH DRI REN o7z, LEDR-TERE L THREEA.
HDL-C iFEWIEINEF L B2 6N B,
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#1. HDLaL 27 o— L L FET OBEE (NIPPON DATA90)

A V™ CEK ¥ Pbﬁ;&%t
mg/dl N :— =% A
s 4943 65 113(085,150) 039
35-39 5982 73 1.11 (0.85, 1.44) 0.45
40-59 34783 344 1.00 0.02
60-69 12136 % 0.81(0.641.03)  0.09
0= 10833 62 0.70 0.53,0.93) 0.1

)R, E&S. BMI, S, non-HDLOL X TA—)L, T . $RAE. BRE. A%

RERRDOLEK)
Okamura T, Hayakawa T, Kadowaki T, et al. The inverse relationship between serum

high-density lipoprotein cholesterol level and all-cause mortality in a 9.6-year follow-up

study in the Japanese general population. Atherosclerosis 2006; 184: 143-150.
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Body Mass Index (BMI) & X2 RFET- IO T
—NIPPON DATASO : 19 ‘R DBEF—

NIPPON DATAS8O #fF3uEE
HIRERKY HRERZEF— AREEFHMN
FAEF—.  RRONTH

(EF]

BH) : Body Mass Index(BMI) & BMZEHFIRETC DEMRIIFZBRDOED L ZATH D, A
2213, HARREFTHEMTH S NIPPON DATAS0 ® 19 ERH DIBHMZ X - T BMI
T ORBBRERLMNICT S BN TITo 1,

Fik 1 1980 I EEN L EBEAHBIC L - CGRIENT 30 RULDOFRABLE 19 &
FEBESF L. BYZEFBEEDRYY 9526 AEXRITHITZIT o, 2 v 7 ADHEINT—
FEF L EHAWC, BMI O2MZER, REZE, MHMET 0P — Fibd 95%E 8K
HERDT,

R MEERCCUFRROBEENRONE, &b EV BMI 75 3V (>30kg/m? T,
HEHFRICAERIEOAY— RO — Fib 2.46, 95%EEX M 1.01-5.99) NEIE X
niz, & BMI ONY— RO EFIIBIZR->THA LN, b DOBRITENK
D 2 FEMERWEBITTHRERBWIIR M T,

R BARO—MRERTIE, BMI LHEERCOBICUFOBEBA LR, KW
BMI O — FHO ERIIBITR- TRESII:,

[iIxU®»ic]

%\ Body Mass Index BMDIZEEIIREADAERREF L L THONTNDH, KE
FIET & OBEIZOWTIIZRERDPES £ T A ThHh B, Stroke Council of the American
Heart Association O H A FJ A4 D F TiL, B IL"less well documented or
potentially modifiable risk factors”lZHFH I TV 5 D, WL DD FEITHIZE Tidss
IR ZRIC B\ T 28| JBI L AR OBEIXETH D LBH TV EMR, UFRETRT
EDBELBH B 010,

DOREIBWTRHMERDOEHRABECRIFL4BOILTNE DD, SATHER
REREREBRDO—DOTHY, BEVORROEIMNTHD, LIS EEEMLAM
BT, BETORMBERITE, BEbIcKEIRDIEBZLNS,

KA EZHFIL, K TITON TV D Z ENEVR, RKDOEHOEEL TV
T HURDIEE O EIEII R > TWD 119, SHIZ, REDEBHHIEIZENTT VT O
E£HERNBIZEE SN TOBE B DRSNS RN, TIOTHIROEABLIZB N T,
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BMI OFEHMEIIFRKD BMI & 8 L TR 10 23, 7T OREIZEK DR CIED
BMIDA XY, JEHOEEBENZ LHBRAMLNTNS 19,

DREICEWT BMI OFEHEILEL LR L TEY, BICBHEL 50 Ll LD
ZOBMBZF LW 1Y, Z DX HIZ, BHEORIETHEIIKKEEROADOMBETIIA
<. PREZELT T OHEICBWTHRERICERZTH D,

ARFFRTIE, BMI & BzEd (pizEd, BREZE, HHh) ETOBREA LT
BT, BARZREKT HEMTH S NIPPON DATAS0 D 19 £/ DB RIZES
WTET 2B ZoT:,

[Fix]

xR

Aagd— FRAEDOKREIL, 1980 FNBRBEBERFAE 92X T bOT, AKX
2E» L BICERSHH SN 300 KIZEET 5 30 L ED B & 10546 A (5 4640
A. & 5906 A) % 19 ERTEBBR L7 (NIPPON DATAS0), %MHUfiZ/EET 5 30
BUEDBL&iX 13771 ATHY . BINEIZ 76.6% Th o7, 10546 AD H b, BEFT
ERPolE, MEPOBEERHoE, RIBT7T —FBdbo=EERW=EF 9526
A (B 4171 A, & 5355 N\) ZEFTX&RE L,

R—2 71 VRE

1980 EDOBRBEBEBTIEIZFE L IIER 69T STV B8, dB X
ERETAREFTESHE E 20 EM, BERERMIFERTRM, REMMEN
EHEHYELEOMEBIC L - TR ENT, & - FE, BICLERZERRERE
DFFIZEY 20, FRIFBRICTHEMZ em & LTUMEUT IAETHEL, KAE
IEREIGEVREE T/NGR LT IMETRIE LT, KREBFLTERELEHENED
OENUDFEETHELERKBROES ZZE LS We, MEREITXIE I NI RERIIE
EARBMEFTZAWTITV 5 R DR, HEMIZTHEBRO B CHE L, il
RRIIHE Loz, MIRIEFEREIL, Ra VAT a—AEIZ ) —/S—< 2« R—
Fy v FERETLEBIZIRA L 70 U@ike Ay, lIEXT 7 =2 SMA12/60 T
Ehe L7,

N—RF7A BT HEME, RRBRBORTE, WESCHKETEOBERIZ. B
BEEZAWCENR L, AXEZE T, sM/EREH V1T BlLERORAOHFEL KV,
BLEEBEIL, (BRI DIEEAETDORN] [543 5T [543 TV A RLERTT
o7 OWTh»ERY, BETEIX (LA 0IFE A ERER V) AR T&
E L Efkie) THIERD TV BRLURIRATK ] OWVWThhrE2BIRsE,
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BEFRE

1980 EDERBEBEBAETESREICOVWTHELHEY L 300 X DRERRO
WAL, EFREBERFREZAOMCILE, ETHIIREEOHFAI2SETAOBET
—7EHBA L, 1994 FF TiX ICD9. 1995 LAY ICD10 0L I X 3RS EE
7z, 1994 ¥ TiX ICD9 O EABICHEV ., MllERSE (£MZET) (58-60). At
f(58), BMIFZE(59). £ DO MERBROGOIT/HE LT, 1995 FELIEIX ICD10 D%
BTV, il E R B (£Ed) (160-169). ANt (161, 169.1), AMIEZE(163, 169.3).
FoMmoMMERSR (160-169 DFEY) IZHELE,

AL, EAFAREOFE T IEBERRZORBEEZRRCTAR I T
Do

FrEtiEAT

BMI BEEB X OEDOMOR F2RE LISz d, FZE, MEmECicRIET
BEIZ 25T, Cox Proportional hazard regression model # FAVWNT /¥ — Ktk k
I5%IEEX kD=, BMI L, <18.5, 18.5-22.9, 23.0-24.9, 25.0-29.9, >30kg/m?2 ®
BT IVIZFTTHEIT Lz, 7 V11X WHO E¥E WIZHE- 720, 1ZEAEDONRE
NEENTLE S Normal range (FEHEE) OF T TV IETT4 L. 23.0-24.9kg/m?
EEEL L, 3012, BEHEESCEHRAESNRBOEELEROFEEZEL T,
BHRSERAO 2 FRZBRWTEROBI 21T o7-, BLEbE T, . Fin, BE
TiE, KEEEERELET L., FROIEYLE, Ea L X7 a—VE,
MmEEME & V> 72 BEWIT biological 2R L L TEET HEREM 2 THRE L-M#EIF %
Totze BEAINZHRIRICENENBE LT, T XTOREIL SAS version 8.02 for
Windows #&tY 7 &AW,

[#E53]

X E OBAFTE(1980 4) FEE D BMI £y (HiE#ERZE) X, 22.7(+3.2)kg/m?
T, B3 22.5(x3.2)kg/m2, it 22.9(£3.49)kg/m2 Thotz, F 1R - BMI T
=Y BN AT BRLARSTAE IC R T A, DHEHS L OYRMME, v AT7a—u
B, m¥EE (CFOECAEEREE), SLERRSE, BE - RKiEEE &6 27k,
INFEHIME, JEEHMES Ba L AT —NE, # L CELEERZEIELL LICE
WBMI A7 3 TEVEBZR L, ZORMC, BEDH Y OEIEI13EV BMI T
VMER ZR LT,

EMOKRBERAEIX, 164457 AETEHOBEHHIMIL 17.3 £ TH o7, BHEIH
319 ADEMEFRTBBEINT, TDOHH 182 AIEE, 70 AIfktm T
67 NI ZFDMDOBZES (K bETHME L CZFOMOMES) Th-o iz, # 212, BMI
AT TVRIOMFETE (/1000 AFE) ZRLT,

LIl



BMI A7 T Y BN H T2z, BfEZE, BMHMIET D — Rk & 95% /5 #E X
R IR LTz, UFRIDOBEED BMI & BT THRE I Nz, BEHIOMBHT Tid,
FRThELEVBMI AT IY (>30kg/m?) T, MEHFENICEEEIRD bR
BB LB AN — FEEE2R Lz, BaAby i iy — Fiko EFICHGHE
HEEREVNFED b, &V BMI T — FIEB ER 5 5EAIEBIZOARB->THRS
i,

EREERFETONY— REkid, MEELRIC L S REmER LR, Fih, BRE,
HRESEE VS EXBRERFOHREZHE LT LV TIIEEEIIRBO bR T,

BHRREED 2EFRE2RWEFTICBW TS, AL LS BRBERBBEEINT:,

(2]

ABZETIE, BMI & BMBEZEIET T ¥ — FiE2 U SOBEET, W0 BMI
OWTIRBIZETRONT EERBE SN, £, ZOHEMITEBRERD 2
EMERV BT THLED O o Tz,

AHROEFIT (1) BEAHHICLS., BRERERRT 5 I xi%R
ELTW3E  (2) BWEaNETHS (3) HE - KH, LE. LELERENE
R TR EEMBRENLOAIEEINT  (4) BEHFOBEE (19 FM) BdhiToh
Bo WL OPOFEFHRATIE, HIBROHBEEZRELEZLDOTH-> T, EEHHMHIZ
LB EAEZREFTHEATOBBFEIZR, F-. KEEERHFEOL L. FE
TR (& - KE, IFE) POERET — ¥ 2MABCHEER P OBCHETIEL
TWBDIZH LT, AR CREETHREFRZ Y v 7 ERE, 2B LTHIES
1ToT,

DRETIEEARBRIEDNS 1982 FICKI L, £0%., REFXETREZELZIICD,
REBNABIRENTN, RFRORHERETH D 1980 FiXFOFEBEEFZIT T
2VWIREETH -T2,

WL OO BEMFFRIINZE T FICEETII BMI BEm< 22 LV X7 BEL D
LEELTWA 29, $7c, FRIIEHOEBEIESOIEBLY V27 0 LR L BET
520 L LTVALDLH 5, BEITEME 22, FERR 2, &3 L AT o—/VALE 2429
CHBCBELTWAIERILNTRY, AFZRY vy I vy Fa—LARNREEDNY X
TJIRH>TNBHENIZ EHEILLTWS, LAL, HDL 2 LA T a— LERHHAE
B5., HOMAindex 2 EAFRY v 7 v Fr—bDRELRZRFEZREL TWHRNE
DINUEOFHERRE TS HROBELE B X 5,

BV BMI LRATEWAY — FERERINFEHBAOOE DL UTEEERN
E2bND, AFETIHTY FEA L MR DHEHR - TWBo, LS OER
Ba Lol bDDOFENESENR, BEED 20 13 30 B N ORMEESIERIT/A LET
DHFFET 9.0% & LTHEY | K BMI PR RERFETIIN L THAFHFEERY X
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JTHDHEHRELTNS,

BIEMATHRELIECRELBET IR, W ONOFERNZHNERSH 5, —2i
biHEERARDIEDIEENRDLP LTWE LW Z &L (RREDOWE) b, WE
LA, ThhbEE, 2L X7 a—/ViE, SEER Y & Vo7 Biological
consequence IZ &> TARDERBFEHOLNTLEI LS Z L THD 27,

REZEIE T DN — R L THE TUENBEINEN, KTIREBEI 1o
72o BMI OEZIILTIIFHBE RBICONTHEL RBIFEAR D7Dt L, B
Tit. BMI DFHiT 40 K, 50 KTELS 22V, £ ORERBPE 2 DITH > TELS 2
HDT, FHDOEENETNTHEL TORRCEY BRITLRVO TRV LHAIS
h3, ZOXS5CRAROYIERE, ZEOEEL 2R— MIAPOELICHET LI L
FEELW, BE-o T EBMI EETD Y R %258l, BETHEI+HREENPMLET
HB,

AR DOXR AL, WP & BMI OBREZEIET 5 L THREFEMNICERE2B%RE
RIS IZ BMI>30kg/m2 DERIZBWTH U A bl LB3HiF o s,
UL, BARIZEITSIERHSE (BMI>30kg/m2) DESIZT-WA~AKELS . XIREMTH
T 0.9%. LT 3.0%Tholc, bI—2Ik, TV RSV hE LTRE2HET S
DIZAABIERE T — I ESWTENZTo 7o) GECEZIXEMOZE) . BT
JRRIZ 2T misclassification BNE T B RIEEMEEZ B ETE 2V, LArL, 1980 F4X
PEOLAEIIECT AF ¥ UBNARICER U7, MEFOROZENZELTYH
ERTHHEELZLNS,

fEam & LT, UFOREY BMI LEEEC OB CEHE IR, KWES D BMI
DY — FEE ERIZOWTIE, BOAIEONT,
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F1. R BMIATIVRNE AT — AT A FAEOER, ME, B3l 27 a—/)L, mEEE CEHE ZRRE)  SiERRELATEEIE%)

Body mass index (BMI) <18.5kg/m®  18.5-22.9kg/m’*  23.0-24.9kg/m’ 25.0-29.9kg/m’ >30.0kg/m’
5

ANEA(N) 273 2194 902 765 37

FE i (5% 57.0£16.0 50.7+13.3 49.3+12.4 48.5+11.5 49.7+12.6
INHEEA M E (mmHg) 137.3+24.7 136.8+21.0 139.6£19.9 141.6£19.4 143.1£23.2
VEEHA M+ (mmHg) 79.5+11.2 81.9+12.2 84.8+11.6 87.6+12.2 91.2+13.9
o 27— U E(mg/dl) 173.3226.3 180.8+31.1 191.3+33.8 198.8+33.0 203.5+38.4
M FEME (mgl/dl) 131.8+36.3 129.7+38.1 132.1+41.3 131.5£34.4 148.6+£45.8
= ML ETR R HY (%) 9.2 8.0 10.2 13.6 16.2
M2SE 50 (%) 68.9 65.5 61.8 56.3 48.7
REH (%) 63.0 75.0 77.1 75.0 62.2

=z

AB(N) 381 2620 1135 1056 163
Fin (5R) 53.3x15.0 49.6x£13.6 51.0£12.9 52.4+12.1 53.4+12.2
U HEHA I F (mmHg) 128.7+20.4 130.3£20.5 135.3+20.7 141.4£21.9 146.7+22.6
JEARHA M )E (mmHg) 75.6x12.1 77.5£11.3 80.6+11.4 83.8+11.4 88.513.5
#ar 27 o— Ll (mg/dl) 182.1£30.1 187.0+32.9 193.8434.9 198.2+34.5 207.8+35.1
M.FEE (mg/dl) 129.0+£34.1 126.6+31.3 13024322 133.8+40.1 137.3£32.1
M ETERD (%) 5.8 7.9 12.6 18.8 31.9
M (%) 16.3 8.5 7.7 8.7 5.5

R H (%) 16.3 21.8 19.9 16.7 17.2
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2. MERI-BMIAT YR H - BIERAE | SRAR o - IR ZE - M BISE TR EHSE T (1000 A4E)

oy <18.5kg/m’  18.5-22.9kg/m> 23.0-24.9kg/m>  25.0-29.9kg/m’ >30.0kg/m’
%
A A 4171 273 2194 902 765 37
BEANF: NF 70584 3986 36869 15637 13478 614
SRR HRIET: AGHFETS 2 /1000 A4F) 165 (2.34) 20 (5.02) 97 (2.63) 22 (1.41) 24 (1.78) 2 (3.26)
MR ZEFET : ACHIZEL-2 /1000 A4F) 101 (1.43) 17 (4.26) 58 (1.57) 11 (0.70) 14 (1.04) 1(1.63)
MM MFET : AGHSET-% /1000 A4E) 39 (0.55) 3(0.75) 23 (0.62) 6 (0.38) 6 (0.45) 1(1.63)
=
N SPN 5355 381 2620 1135 1056 163
BENE: N 93873 6280 46185 20054 18515 2839
EREPFET AGHIETE /1000 A4F) 154 (1.64) 12 (1.91) 70 (1.52) 33 (1.65) 31 (1.67) 8 (2.82)
MR ZESET : ACHLFET-FR /1000 A4F) 81 (0.86) 7(1.11) 35 (0.76) 17 (0.85) 17 (0.92) 5(1.76)
ML FE T : ACHHBETS SR /1000 A4E) 31 (0.33) 3 (0.48) 15 (0.32) 7(0.35) 4(0.22) 2 (0.70)
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3. BMIA TV RN C A f- 2Rz FUARZE, I Bl oo~ — R He &95% {5 #H X )

R ZEH [ i H if.

Body mass index JNF—FEE (95% R ) =TI (95% TR B ) T —FF (95% ERKE)

(kg/m’) Ffith - WO - R TR SR ERE F fn - WRE - BRTE TR SRR i« LA - BT TR BE B
Bradtt
<18.5 1.14 ( 073, 1.77) 136 ( 087, 212 ) 157 ( 090, 273) 185 (105, 326 ) 1.02 ( 038, 272) 123 (046, 329)
18.5-22.9 121 ( 089, 1.64) 128 (094, 174 ) 128 ( 084, 19) 136 (088, 209 ) 1.19 ( 063, 224) 126 ( 067 , 237)
23.0-24.9 1.00 ( reference ) 1.00 ( reference ) 1.00 ( reference ) 1.00 ( reference ) 1.00 ( reference ) 1.00 ( reference )
25.0-29.9 122 ( 084, 1.78) 117 (080 . 171 ) 143 ( 086, 239) 141 (084, 236 ) 091 ( 040, 2.08) 083 (036, 191)
230.0 194 ( 098, 3.82) 187 (095 . 369 ) 246 ( 1.01, 599) 249 (102, 610) 257 ( 072, 9.13) 231 ( 065, 826)
%
<I8.5 1.64 ( 089, 3.03) 190 ( 1.02, 353 ) 264 ( 122, 57) 307 (141, 668 ) 092 ( 023, 374) 100 ( 024 , 4.12)
18.5-22.9 1.58 ( 099, 251) 161 ( 1.01, 257 ) 185 ( 097, 353) 187 (098, 358 ) 140 ( 057, 344) 137 (055, 3.40)
23.0-24.9 1.00 ( reference ) 1.00 ( reference ) 1.00 ( reference ) 1.00 ( reference ) 1.00 ( reference ) 1.00 ( reference )
25.0-29.9 1.62 ( 091, 29) 157 (088 . 280 ) 202 ( 091, 445) 191 (08 , 422) 139 ( 045, 434) 136 (044 , 423)
230.0 3.60 ( 0.84, 1536) 3.71 ( 0.87 . 1588 ) 4.59 ( 059, 3575) 473 (061, 3694 ) 575 ( 069, 481) 6.61 (079 , 5565 )
&
<18.5 079 ( 040, 155) 099 (050, 196 ) 092 ( 037, 226) 112 (045, 281 ) 106 ( 027, 418) 155 (039, 624)
18.5-22.9 095 ( 063, 144) 106 (070, 162 ) 091 ( 051, 163) 103 (057, 18 ) 099 ( 040, 242) 1.19 (048 , 295)
23.0-24.9 1.00 ( reference ) 1.00 ( reference ) 1.00 ( reference ) 1.00 ( reference ) 1.00 ( reference ) 1.00 (  reference )
25.0-29.9 097 ( 059, 1.58) 093 (056, 152) 104 ( 053, 205) 105 (053, 209) 058 ( 017, 199) 050 (015, 172
230.0 147 ( 068, 3.17) 144 (066 , 313 ) 172 ( 063, 468) 185 (068 , 509) 179 ( 037, 863) 147 (030, 7.25)

*AEED, BUE, BGR . IR #oL AT e —/ VB, M iE TR
T MBI TIHE
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NIPPON DATA0 ML A4 1-BiERRB L SHESNED TH
FLIRERKZESRE AR FEE=x

1. ABEERAEDOTH
[BFF7E D B W]

LRETHEEBEEADOEMIELL . BEERFE GEMO—@ZEZ - E>TWD,
YRR 14 EOEAFBE ORERFREBAE CIIBERFBEILHEE 740 TA L Sz,
60 LA LS EDBEIBIIZED 2/3 IR S ERESNT, BRAITEMTEROBIET%
ZETI®Z0HR26T, BIRBELHERBOMBRRETE LTE bEE, BIIRE(LIER
BRIEZN L TTFRICGAS EET D, 5%, BRFEIFHREOEMTE, ADL, QL
rEEMICEZ HEEBOEMMBEEEINS,

S, 1990 FERABE BEMRFAE AR & € D% OB Z (NIPPON DATA90) 2> 5H
EBRAEIILBT AERFROEMTHR~OEES LTz,

NIPPON DATA %, OB XRBARADRRA Y L IALTHBZ L, OFEHLE
iz LRERERTLOA TS Z L, OFERELECRHELN—X L LA
BHETHHZ L, REOFKEER L BAADREFEADRERRE T & £ T% 2RI
FERETACREYREBHMETHL EELLND,

[FFFeoFHik]

ERRIT 1990 F 11 AICEBINTE 4 KIERBRBEERERIE T 2000 £ 11 A
156 B ¥ CTO 10 FRUTAIE, FER DEBBF#1T o7 8,385 4 Th ¥ BEFERIL 97. 8% ThH -
e ZDH L, 65 L EDBEM 801 4 (7226 5%) . &M 1, 120 4 (7316 #%) ZfFtv =t
BE LTz, BERFIZ. OBRE, BEOBERFRIGREEZETIL0, 213, ORERIM
BE{E 200mg/dl LA L, F7-1X, @HbAlc6. 5% L& EZE LT, 10 ERDOAEFEDHIEIXE
REOBHNC L V17V ECIREIIFECRBHEDOTERIZ L Y ICDI0 > THFE L,
[##]

EXBRTOERROHEEEL Fig 1 II7-7T, ETOEHKE THEEN LM X 0 ERKFE
HEREL, TLEERIEILVERBEOEAENEL RB2BEAER LK, 60 % LERD
T 10%2#2, ZETH SR BEOERRAEREThHo7, T b DEMITER
9 EEAFBERRFAEEAERELAETHD, LErLEBL, SEOEN CIikE
i M B 200mg/dl DL EIZ X BHIEEZ A WTWAT=H, 7 FUBEARRRTIIZHEN S
BRIERERBDBERPNL TV D AREEAH Y . ERFAEBRELZEI AT b TWE L ED
nNod, E-FRL9 FENGER 14 FEEORERFEEBRETIL 50 HICRSERKRE D
MR H Y, 1990 £ (CERL26E) ORE CTHREICHSRTEDOERRIIE -T2 &
ZHiLd,

65 I LA ERtRD 1,921 £ D B A THERFEIL 181 ATLRED 9.4% TH o7z, Tablel
ICHERAE & FERERIGE LB UTe, M CHEmICEIT b o 1243, BERE Tik BML,
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INFEHmEE, 2L 2T a—) U EREL ., BERFUADEREFHERLTNDZ L
BRENT, BERIZET RV, BRFFIIREEREENL . T TIOBMES,
DR E OO MERBBEFEEIIERB S IERERBON 2 BHFEELE,

Table 2 iTiX 10 EFOKIEET, LILBHRERBET, BUEHEMFRTOEREHERL
Tro A EIDRRNT*T S ITBIE2BAIARE L HIER 72. 5 IROEMTEN, R TRIIIERERFO
28. ANITLLBE U CHERIFE TIL 45. 8% L mET, LMEFRT, BHEHEWIET bR T
bote, T, LIERBET, BEFEYFETIIL BICKRETO 1/3 BE T, &b
DHARANEEDOHETCROEEL —HTLHLDTHoT,

Fig 2 IZTRIET, LMEFRT, BEFAEMIEC 2 FRA b LERBREFHR
ENTTwAY—ETRLUEE, ENORIET, BEHFEHET, LOEFRTRELS,
WIET, LIERBFECIIBEEFEBEYN b, BEHAEDITE ML 1000 B 2% H
720 2 ATFEIBRICTRBE N T 5, 10 [ CHRMEHITIT B FECRITHERF TILFELE
RFCEHLL TR 1.5 52720, BEERERK CILIEFERAE RSB E IZHLB L T 50%D18
FIFETHRBOON B,

Table 3 KRR OFELEBEH L Lz Cox N — FEFVOMFTHER LT
LTz, 60 U EEBEOKRECOFELRBERTF L LTHFE, B, mlLE, BESH
D, BERFBEHY. BMIB/NIWZ ERBREINTE, FERAOIEFERKICKT SR
COMIERIZ1.95 Thotz, HIZIIAE 2V, LIEFRT, BEEFAEMETTY
FEPR R IIFERE R AR I b U TR E DA fEBR D EH/ B3 b o 7=,

INETRTICBIT IBERAOBIERIL2~5 L TE5HOBEN, SEIORKRFTDH
FEROMMEREAPREN, ZhETOREL—HT B, =KL, SEHOMEITIEE
BEOEFATHY REDOFETENRF VR TRRFED 2 FOHEMEREFOILEHRS
NEBRIIKEL, BHEOTHEREBIIERFRRLBBO CHEETHH I LERL
TW3, SEORFTIRESEECICORERFIIZE L, FBRK - THEERE Tor
DRAERFRK L UTRERIKT. I, B~OAFRRLEOBHNEZ OGN 5P FEMIIAH
ThHb, Boll. EEREBICEA VR Y VB L EBROER (TVRRXI F U OKT)
NhHHLTHrHELDH D, ALETIHAR L, TFEREENBEEERICETI LW
WENEZ TRY, SEREBERFE CIIEHEE~DEELLETH D,
[AyE—¥]

BERF CIIIEERF L L TRRET, @RARE., BRERAETAEML, ER
RICBITDRECOBRERITN 2 FLinoTz, BRHERBRB CIIEMTREEO
DIZERBEBTHIINZ TETHRERLETHHLEIOND,

2. EEEEMILEDOF%— REIEEOR O

[#F7e D B AY)
BmMEIIAARAADOLMERBETCORERKDAERKFTHD, BMEREDA =X
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LAMEEEA SN DIV, BUR LA CHREER R, MEFBXR. IORXRAR &R
bh, RAETCAARADOEFIIBENHITET LTS Z EBRHFEENLTWD, L
Lzds, AERECTHAECHELERERIFE IMELHD, ThOoDORRITEKX
REEEXMERIN TS, £ LTEELEA OEBEERIC XV HES LTI hET
TW3, ZH LIEREEREZIARAOMELVNVETIFHZ EICEBRLTWA R,
RIZIZBAADLMERBIET OESIIEMTAEMIEC LRBETHY . AEEIC
B ABERESBAANEATEDREDHRER L TWVDONIXEN TR,

—F. BRHBFBEBRAET -BREREZNIRE LARAORKRERAOFEREH & M
EZ2ECERETOREZIBETILOHY . BERELZ SOV TOERLGSURET
bbd, €I T, FEIL. 1990 EREHFEDBERBEME L £ D% OBHHEFFE (NIPPON
DATA90) 7> & BEERIE & LIV ERBIET & OBEL R LT,

[H3RDFHiE]

EXFEIT 1990 & 11 AICERINTE 4 REFEFEBERFPAEZ KT 2000 & 11 A
15 B ¥ To 10 FRICASE, FERDBB 21T -7z 8,385 4 (BRI 97. 8%) , 4RI,
60 LA LD B M 1,190 44 (68.816. 8 &%) . ZiH 1,625 4 (69. 3+7. 1 %) D HipE & i
Mratgae Uiz, M&ix, OFEMBRZICcCEREZMbOLY, B8, BREXEZRAT 3]
bor BREXRAE LEHEL. OREROMLERE CIHEHIMEE 140mmHg LA E
Do/ E 7L AR MEAE o0meHe LA E % TEME] LEZL. HELE, 5T, ¥
RISEEBEZE T2 b0, £ iXMERFIEE 200mg/dl LA L, F7= HbAlc @ 6. 0%LL L
ERERBF L UTHRITIC A 72, BT SEERERREORE, AIECFEIZLV S
BLAMTE., DOLERBRECTEZHELE, 10 EMOLEROHEIIEEREDBH
WL FECRRIIFETZMEDORLR L » 72 LI FHRBFETIX 1CD10:09000~09500
ERALE, TR T_XToOMER, DREBEZEENIFEERTH S,

[ER]

Table 4 |(ZfEMTXR D character 2R, £XfR11 2,815 4T, [BAREEZ KA
LTWABRERIT 8I8 4 TEMEH 29. 1% ThHhoTz, EXNBOTHIERHIT 69 BT (B
JESERAE] TREBPEL. BEHD72 < BMI, SBP, DBP, 7 L 7F =1, HbAlc
BE<, DL BEWERTH o7, £7-, BEFEREE CIHLOOERBBEFOH D D
D 16. 1L FEREED 5 FH Y, FERFWOFEELFRICENI EWREINEN, B
FEORERIIEMEE TEHVEMIZH o7 (table 5),

Z LT, 10 FEHDBHHEROEMRD, MILTC DML RIT 24. 5%, PEPIFELTH
3.2%. @OFRBETITA3I%THY, ZHNHIEBRERRAEPEREEICHELTEH
BILRETH o1, BUEHAEWILCIIIERIEE 8.8%., BEKRAE 8. 1%L MHEIZ
EZEIIFED ORI o7 (table 5),

Fig 3 BX W Fig 4 121X, FHIET (total death). FIET (all cancer), T+ XTD
DMERBIT (CVD) BLU, CVD RABNT, BZEHIET (all stroke), [LRAIE
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- (all heart disease). EEIMRKAILT (CHD) DFhFhE = KRA b LIS
BDOHT T v —iBIl LA EFHRER L,

RIET, CVD Tid MEEEREE ] CTARICETFENMET LA, BRECICIIEER
DFRO DN hofe, i IMETILEBERBER D b AEFMBROZEN HE LA,
DA, CHD TIXEIEMME 2 FoR YV o ABEROEENTE Lo, UL
1o, JRIEOBRERIZLABRERETBEOREDL HDVIITOTHRICEELRZNI R
RENT, —FH, LERA, MERETIE MEEEREE) CTHERIZEMLTEY, &
EERFEDTFREIEDRITIODAERBIETFHOBERN LT, EEERAFEO L
MIIIELTWRWENRINE, T CEEERTEZAVWTZOER R L,
Fig 5 IZ Cox tBINY— FETFAEAWE BREERA] © 1FERA) 20T 5,
DMERBIET(CVD) DY X7 EERLET, Fih, HOLTHET S E 1.87, &6
CHERRTEEDH > I JREE. FERA., 00 REBEER SAREF THEYT S
L UAZERIT1.49 LIET Uz, TSI TUAMERAIM E/E CRET 5 L BEER
AHEOLMERBECY RZ7X 1.2 L TFTAY, HEHRLEERSZOTHRICKELSE
LTWBHZ EREND, fix ORF L MEETHIEL THIFRAEICLLE L TREHE
FRABED CVD BT Y R BEVRER L 2o, THIIBEFEOEEEREHEL X
NRWERFRELEFETH D LEEZLND,

KICBEFERECB T 2MEEOFELZRIT 22D, A2 L ICELESE L.
Lb XBEFMERRNT, BEEERAEFMLE N, ERAEMLE HTD) &RA
NT. RA HT WAL L, ZOXMBTIIRMLEFOBREREMRAEIL 41.2% Th
v, BERRAEZE CEFEMmMEL 18.3% Toh o7z (Table 6), Fig 6 I Cox thFl ¥ — F
EFNERAV, BEEERANIOCD 2L T 7 LR L LI-EEOMEED CVD DFRE
URZHERLUE, BEXIERA T IX1.66, IR HT 12 2.33 f5L 207z, ZLTH
JEEMRA (Ja%) NT Tk FERIVAZ ERLIIRD bR oT,

U EORRIIBEEREZRA L TOTHEFMLEIZEL TWRIThEZOH%OLME
FREECY R ZIIEBCLERETAEVWIENTRT D, BEERAE TOOELER
WIEBTHZ LIy, EFMEELRABREOLOERBIECTY R L5 ek
BRLTWVS,

(Ao tE—2]

60 LA L2 ROBERFADOBEEKRAIL, ZD% 10 FHOBERIBEBIET LB
D ERERIpoT, LIERBIECEZPIETS LT, BRERKIIDLREBERME LV
S~NVEERTHILENEETHHLEELX DN,



Table 1 ¥ERKFEEWERFDEE D LLE

n HME% Bt FH BMI SBP DBP  iMmiEiHE

A 724 22.5 146.8 80.9 104.4
FIBRAE 1740 90.6 44.5 + 59 *+39 206 <£115 =+ 208

73.1 234 149.7 82.2 173.2

BRmE 181 9.4 475 + 59 +34 +182 +116 =+ 788
p — — ns ns <0.01 <0.05 ns <0.001
HbAlclE JALATA-ME FEEZE  OMERE- WER% [LMEXRBEEE
(%) #BE T % B (%)
- 5.0 206.7
EHERIRE + 04 + 405 19.6 0 23.3 7.2
o 6.7 210.7
HERIRE 415 ¥ 440 54.2 72.3 19.9 13.8
D <0.001 <0.001 <0.001 — ns <0.005

Mean values =+ standard deviation

Table 2 #ERBWEIEFERADIL TR D LB

B i i B B EH Y
E=2 = (%) EH £ (%) R £ (%)
AR 495 28.4 164 9.4 161 9.2
n=1740
L] 83 458 27 14.9 28 15.4
n=181
p < 0.00t =0.025 =0.012
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Table 3

Bl

BATCICEEEEZORF

(NIPPON DATA90 : Coxtffl/ \ ' —REF L)

B BEAELRE Wald{g p Exp(B) 95%CI

% (51%) 0.535 0.113 22590  <0.001 1.708 1.370-2.130
Fis (1) 0.117 0.007  339.196  <0.001 1.127 1.113-1.142
BMI(1) -0.041  0.013 9.419 0.02 0.002 0.932-0.981
SiEHY 0.087  0.113 10.488 0.02 1.853 1.048-2.663
SiEMEHY 0.013  0.066 0.007 0.860 1.013 0.777-1.501
B2EHL) 0472  0.155 9.563 0.002 1.602 1.183-2.171
RREHY 0670  0.121 30874 <0.0001  1.954 1.543-2. 474

Table 4 Characteristics of untreated and treated hypertensive subjects(1)

All subjects | untreated treated p
n 2815 1997 818 <0.0001
Age 69.1+7.0 68.6+6.9 70.2%+6.9 <0.0001
Gender (male) 42.7% 44.7% 37.7% <0.0001
BMI 229%+34 22.5%33 23.7%x33 <0.0001
SBP (mmHg) 146.1%20.3 143.0%£20.0 153.6X+18. <0.0001
DBP (mmHg) 829%+11.7 81.8+11.5 85.5%t11.8 <0.0001
TC (mg/dl) 208.6+40.6 207.9+40.8 210.2%+40.3 ns
HDL (mg/dl) 52.0x153 52.8%15.3 50.0%15.1 <0.0001
Creatinine (mg/dl) 0.9%+0.3 0.8+0.3 0.9%+0.3 <0.0001
HbA1c(%) 5.1%0.8 5.1%0.7 5.2%0.9 <0.0001

p: subjects with untreated HT vs. treated
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Table 5 Characteristics of untreated and treated hypertensive subjects(2)

all untreated treated p
Past history of CVD 6.8 % 2.9 % 16.1 % <0.0001
Smoking (current) 25.0% 27.0 % 20.0 % 0.002
Drinking (current) 22.8 % 23.6 % 21.0% ns
Exercise practice 26.6 % 26.6 % 26.8 % ns
DM 9.9 % 8.1 % 14.4 % <0.0001
Prognosis
Total death 24.5% 23.0% 28.0 % 0.007
All Cancer death 8.6 % 8.8 % 8.1 % ns
All stroke death 3.2 % 2.9 % 4.6 % 0.039
All heart disease 4.3 % 3.3% 6.5 % <0.001

death

p: subjects with untreated HT vs. treated

Table 6 Characteristics of untreated NT, untreated HT, treated NT
and treated HT subjects

untreated NT untreated HT  treated NT treated HT
n 828 1169 150 668
Age 67.9%6.6 69.1x7.1 70.4x172 70.2%+6.9
Gender (male) 44.0% 45.2% 33.3% 38.6%
BMI 22.0+x3.2 22.8+3.4 23.1%35 23.8%34
SBP (mmHg) 125.1+£10.5 155.6*15.0 129.0*x7.8 159.1x£15.7
DBP (mmHg) 74.1+8.2 87.1+10.4 75.1%+8.7 87.8%11.1
TC (mg/dl) 203.4%+404 210.9%+40.6 208.7+43.7 210.5%39.6
prognosis
History of CVD 1.1 % 4.2 % 24.7 % 14.2 %
DM 5.5% 9.9 % 12.7% 14.8 %
CVD death 4.6 % 7.4 % 12.0 % [1.1 %
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Fig 2. Survival curves for total, cancer and cardiovascular disease
mortality in diabetes versus non-diabetes subjects
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* The log-rank test showed that for both total death and CVD mortalities, the difference
was statistically sighificant (P < 0.001).

Fig 3. Survival curves for total death, all cancer, and cardiovascular disease (CVD)
mortality in treated versus untreated subjects.
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* The log-rank test showed that for all stroke, all heart disease and CHD mortalities, the
difference was statistically significant (P < 0.001).

Fig 4. Survival curves for all stroke, all heart diseases and coronary heart disease (CHD)
mortality in treated versus untreated subjects

_70_



T 2 Cox hazard model
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1.007~1.466
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Model A Model B Model C

Fig 5. Risk ratios (RR) (95% confidence intervals) for cardiovascular disease (CVD)
mortality in treated versus untreated subjects

Model A, adjusted for age and gender.,
Model B, includes Model B plus unmodifiable CVD risk factors (personal history of CVD and modifiable

CVD risk factors (total cholesterol, smoking, diabetes, physical exercise, serum creatinine).
Model C, includes Model B, plus adjustment for systolic blood pressure.
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Fig 6. Risk ratios (RR) (95% confidence intervals) for cardiovascular disease (CVD)
mortality in other groups versus untreated NT subjects
Adjusted for age and gender, personal history of CVD, total cholesterol, smoking, diabetes,
physical exercise, serum creatinine (Cox hazard model) HT:2 140 and / or 290mmHg
_ 71 _



ME7 V7 F o ERERET., 2ERBEEECRIUVENARCICRIETHE
— BARADAFKHER NIPPON DATAS0 @ 19 ERDBHFER LY —

SHEBEE AFERRFEFMEEFZARBEFHRE KEFEE
WRHAE NFHET, KEES

[B#]

HEZH CRESNIMED 7 VT F= 0%, BB L UMEBIZ L > TEEBLEZZIT 0. BIE
CIZRETEEREFHSCBALATIIERTVARY, K| TITHEERADKRFEER NIPPON
DATAS0 @ 19 EEMDEFERZBWT., MBI VT F= L RIETOEIC YW THRE L.

(s & Hik)

1980 £, £E»SEESME Sz 300 BERXOH 30 MU LO2ERE2XR L THREREE
BEMRAATLE L 19 /BB L7 ( NIPPONDATAS0 ), =@ 9 Lifi/F, BMI (Body Mass Index) .
mEs V7 FErBICREABRESh 9,459 4 (3B 4,159 4, BI%R 70,086 AF, % 5,300
&, BE 92,740 NF) EMHTHRE L, BREthth, BEHRERONLE S V7 F =l
& (B :-0.9, 1.0, 1.1, 1.2mg/dl-, & :-0.7, 0.8, 0.9, 1.0mg/dl-) IZ4%4 L. s
REOEEE OERABRTEDEL ERERIISEOIT. ERT —FITEEEICL VRO, BHR
MEORRTE TILBRIE b L FRIE L L3R Mantel REZETT o7z, ¥z, 19 EROBHNER) LA
. 2 REBBAAECBIUEBAETIT OV THNERIICERFEFECRE RO, &5
W2, BLACb o L bFHRBIECENERORER (5B ¢ 1. 1ng/dl, & 0.8mg/dl) ZEHEL L TH
PEAR D RS AIFEXHERRE #5Kk ¥, Mantel-Haenszel I & Y EEFHEMASBREB LT 95%
EHEEKRAZRO, MEZ V7 F=ENFER. FRBICHMORFEREE L A TICRIETE
IOV THE Cox DEFINYF— REFT AL EZHNTHINCS o & b FERTREIE T E IR BRI T
T AMERO N — FEEB X R SWEHEXMEEH L=,

(#ER]

B RE BT A ME 7 L7 F = ERRINC AT EEREDOEEZR 1IC, FHFELEE
F21TR L, BTIRRE2WHHL (1. 0mg/dl) TH o & HEHEBMNMEL . EHFABMEICBNT
L, HKEME, MEFRER. BLEREHY. EERDD ., BE, SKEGE TRZROBEmMERL
oo WTIHI VT F=UER G- & BIEVEER (0. Tmg/dl BLF) TEBEHNEL . FHREE
THERBRICE 2 W50 (0.8mg/dl) ThHo & bR 2o E X B, AIUEREH D, BH
RIHy, BIEEBETHoT,

I VT F o ERER E FRTABRCE L OEEX R 3ICT L, £RTCOFRFARFLCEILS
THE3IWEAHNL (1. 1mg/dl) T 8.7 (X 1,000 AF) LbHo L bR, MROMEKETEN >, E
o, EEBRBEBRELE., EBARL L HREL LRBEOEMEZTR Lz, ORI TIEE 2 M7
fir (0.8mg/dl) T 4.6 Lbol HIES, RV EHROMBETEN >/, i, LBRGRE. £
PAFEE L b5 2 WAL OMRTH > & biEknoT,
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BN H o L G ERABECENMEVEREEREL LTHEHB L VT F= VERRROFE
B ERREE & 5% EHEXMER 4ITR Lz, BORIEC TIFROMKE THE R LA NA
b h, EWRBREAFLT TIHKEMNTEAEMIZA LN T, EHEM T ERERLS S
bODEE TR T, ERARC TIHEEBERNTHEERZEAN AL, FRICKOKRIET T
BRFWMOMER THERER EAR AN, £2RRBREXTCTIEANUINM, EPAETCTEL
ML DFERR TOHEXEDRERRICK L THER LAMBE S,

MORFEZRET D, EMEL LRI T 2MBERONY— FEZREH L ZHEREES
WL, BEL LIERRICH L TEREBICI VT F=ENRELRIEC, BT/ LT F=
VARMEL EPART XTI/ VT F=UBIELRIET L ORICHERZREE (LF) AAbhi,

[Z£]

19 EFOBHFHEREZAWTHEZ VT F o HERET, 2BRBERELT, £BAET LD
HEZRFLEFR, UFR, L7 LT F=ENMEEDOBE L BEOHE T TR bRETE
REL RPEMPB A O, 7L, BOLBR|EBIETCOHE T LT F= ENEE.
BEVTIICBWTHFRHCEEITIA bz 7,

ME7 VT F= 358, 8 (BHRE) KEELTWAZ b, KECKRK TIIEETRR
HOVITERIZE L THAESDL2VWE D RREEZRR U THRTEN L L-FREERE X b1
Do Fle, ME7 VT F oV IXBHRECEAOEETHLH Y, BEOKMETIIBHEDKTHD
WIEE L E KR L CHREES LR LAFEEREZOND, L, Bl —8U LBk Lk
WEMEZ LT F=ERER LWL IR TEY | REMRWEFSEBEO LN TOMBES LT
Fo=VEOEBNEFETH A WVIIFERMNECICHEELB LI T EI pERBRH S, £2 T, M
BIVTF=ED 95 R—t o MV VORI OWTRERIZ Y LT F= fERSRINCKRET
DFHRHBEIEC RS LUCEERRICH T 2GR E AT Z A, BHRAITEE S HbOOKARL L
TUFHOFERAEA LN (BRERET),

Uk, M7 VT F= IS EESREL CHEBEOKRE, BEOERKZVFRIIBVTHLE
FRLZHEMEE, $ELBRBER, PARBTLEECRAVWSREROERSA LN, L
L. ZORROBEBEEEZDIIISHR S DIIRBEFIZTOVTORNEITILERNH D LD LE
Z bz,
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Fla BHEOMmMEZ VT F=E4MRINCAHT-ER, BMI, IJE, BalL 25Fo—/L, BEA,
myEE (FHEZEERE) , A/AERERE, RESOREBLIUVAEFEIE (%)

7 LT F = B -0. 9mg/d1 1. Omg/dl 1. 1mg/dl 1. 2mg/d1-

A% (n) 988 1280 934 957 D
i (y) 49.8 +£12.0 48.4 *+12.4 50.8 *13.4 54.5 +£14.6 <0.001
BMI (Kg/m?) 21.9 + 2.7 22.3 + 2.8 22.7 + 2.8 23.1 = 3.0 <0.001
Bz = 0 /E (mmHg) 138.5 +£20.3  136.4 =20.2  138.8 +£20.6  141.5 *+22.4 <0.001
B 1 M A= (mmHg) 83.0 £12.2 82.8 +12.2 84.3 +12.0 84.8 +£12.7 <0.001
WalL AFa—n(mg/dl) 180.7 +32.4  184.2 £31.5  188.4 £32.9  190.9 *+33.5 <0.001
miF#%ERA (g/dl) 7.42 +0.43 7.42 +0.42 7.45 *0. 42 7.45 +£0.42  0.076
MAEE (mg/dl) 130.3 *+40.1 129.7 £34.4  131.1 £41.2  132.3 %32.7 0.161
= I JE faE (%) 6.6 7.0 10. 2 19. 4 <0. 001
EARHY %) 2.7 1.8 2.6 5.5 <0. 001
MAE D D (%) 66. 5 66. 4 61.7 54.5 <0. 001
KiEH YD (%) 54. 3 49.7 46. 6 38. 1 <0. 001

#F1b LHOMFEs V7 F = E4BRIICHRT-ER, BMI, fiE, oL xFo—/, BEA,
mEEE (EHEZEEREE) , SnEREE, REAOHFELLIUAEEBE (%)

7 VT F= ek -0. Tmg/dl 0. 8mg/dl 0. 9mg/dl 1. Omg/d1-

A# (n) 1187 1743 1546 824 p
i (y) 46.8 +12.2 48.3 +12.2 52.6 *+12.9 59.6 £13.4 <0. 001
BMI (Kg/m®) 22.9 = 3.4 22.7 = 3.3 22.8 = 3.3 23.2 = 3.4 0.018
B = [ JE (mmHg) 129.4 +=19.4  132.6 =21.0  135.6 +21.9  141.5 *£23.1 <0.001
M E (mmHe) 77.4 +11.5 79.3 *+11.6 80.6 =11.9 82.0 +12.3 <0.001
WalL A7 a—/)(mg/dl) 185.2 +£33.5  188.5 +32.7  192.7 £34.0  201.1 +35.5 <0.001
miEHRER (g/dl) 7.54 +0.42 7.56 *0. 41 7.56 +0.42 7.53 =0.45  0.528
MmAEE (mg/d1) 126.2 +£33.7  128.1 +32.0  129.7 +34.8 135.9 *£33.4 <0.001
= M E B (%) 5.4 8.0 13.1 27.3 <0. 001
ERRH Y (%) 1.8 1.5 2.3 4.9 <0. 001
BED D (%) 9.4 8.3 9.2 8.6 0.772
KIEH D (%) 2.6 3.3 2.8 2.3 0. 552
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#2a BHEOMIES LT F =l 4RI A FEFAEBML, IE, B3 27o—/b, WEH,
M yEE (FREnFARE 2R %) |, FRMFEESLERESR, REGOAESLIUAEEE (%)

7 LT F = R —0. 9mg/dl 1. Omg/d1 1. Img/d1 1. 2mg/d1-
A# (n) 958 1280 934 957 D

BMI (Kg/m®) 21.9 (0.1) 22.3 (0.1) 22.7 (0.1) 23.3 (0.1) <0. 001
B = [ (mmHg) 139.0 (0.6) 137.8 (0.5) 138.7 (0.6) 139.1 (0.6) 0.671
&M /E (mmHg) 83.1 (0.4) 83.1 (0.3) 84.2 (0.4) 84.3 (0.4) 0.005
Mol A5 a—)L(ng/dl) 180.5 (1.0) 183.8 (0.9) 188.5 (1.1) 191.5 (1. 1) <0. 001
miE#ER (g/dl) 7.42 (0.01) 7.40 (0.01) 7.45 (0.01) 7.47 (0.01)  <0.001
fAEE (mg/d1l) 130.7 (1.2) 130.7 (1.0) 131.1 (1.2) 130.5 (1.2) 0.983
BT IRE S (%) 7.7 6.6 11.3 16.6 <0. 001
EBQRDHY %) 3.1 1.6 2.8 5.5 <0. 001
MR I D (%) 69. 1 53.0 68. 4 61. 4 0. 455
KB H Y (%) 55. 4 40.5 52. 1 42.6 0. 001

¥

#2b HMOMIES LT F =B AR I FHBEM, IE, $BaLvX7o—L, BEA,
MiEE (FEHARECEERS)  FHARSLERREE, REAOHESLIUOEEEE (%)

7 VLT F= ERER —0. Tmg/d1 0. 8mg/dl 0. 9mg/d1 1. Omg/d1-
A (n) 988 1280 934 957 D

BMI (Kg/m®) 22.9 (0. 1) 22.7 (0.1) 22.8 (0.1) 23.2 (0. 1) <0. 001
Bz 5 M JE (mmHg) 132.6 (0.6) 134.7 (0.5) 134.4 (0.5) 134.8 (0.7) 0.671
KM E (mmHg) 78.3 (0.3) 79.9 (0.3) 80.2 (0. 3) 80.2 (0. 4) 0. 005
Ma L 257 a—)b(ng/dl) 188.2 (1.0) 190. 4 (0. 8) 191.6 (0.8) 195.0 (1.2) <0. 001
miEwERA (g/dl) 7.53 (0.01) 7.55 (0.01) 7.57 (0.01) - 7.56 (0.02) <0.001
M A& (mg/d1) 128.4 (1.0) 129.5 (0.8) 128.9 (0.8) 131.4 (1.2) 0. 983
e A= 1R A (%) 7.6 7.3 10. 2 28.6 <0. 001
EHER®»»Y ) 1.9 1.1 1.9 6.5 <0. 001
MUEDH D (%) 11.0 6.3 7.9 14.2 0.038
—_  ZBEHY %) 2.8 3.4 2.8 2.0 0. 345
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#3 R - K7 VT F= EERANICH I BEAFE L 2T, RRRHSEBELT, RBALTHEE LUFHREIETER (21000 A4F)

FELH (EMIZEL L)
mig2 V7 F =Bk

_gL_

Fedx Q, Q, Q, Q,

B OBSRAE 70, 086 16, 629 22,197 15, 895 15, 365
DI ,069 (10.0) 250 (11.9) 266 ( 9.8) 218 (87  335(09.9
EIERISSRBILT 373 ( 3. 4) 66 ( 3.2) 86 ( 3.2) 86 ( 3.2) 135 ( 3.8)
BN AT 350 ( 3.2) 92 ( 3.8) 92 ( 3.2) 69 (2.7 97 (3.1

& BEANF 92, 740 21, 187 31, 432 27, 003 13,118
RIET 900 ( 5.5) 150 ( 6.2) 194 (4.6) 276 ( 5.1) 280 ( 7.0)
2RIRSRBIET 357 (2.1) 50 ( 2.1) 74 (11.8) 101 ( 1.8) 132 (3.1)
ENRAFET 234 ( 1.6) 49 ( 2.0) 57 ( 1.3) 78 ( 1.6) 50 ( 1.8)




Fda MIF7 VT F=UERERINCHTRIET, RRRSKEEL, RAARTOFHABENLGRE (B)

iR ESERE (ISHIHEXE)

7 VT F = (mg/dl) KABE T SIRIREREBIET LA EL
-0.9 1.46(1.21-1.76) 1.02(0. 74-1. 43) 1. 48(1. 08-2. 03)
1.0 1. 17(0. 98-1. 40) 1. 00(0. 74-1. 36) 1. 18(0. 86-1.61)
1.1 1 1 1
1. 2mg/d1- 1.20(1.01-1. 42) 1. 18(0. 90-1. 55) 1. 17(0. 86-1. 60)

F4b ME7 VT F = AERRINCHICRIET, 2ERBFRERT, 2NARTOFERABENERE (&)

EM B AIRE (95KSHXE)

2 V7T = (mg/dl) A SIERBRBIET ERAIEL
N ~0.7 1.37(1. 11-1. 69) 1.21(0. 85-1. 73) 1.50(1. 03-2. 19)
= 0.8 1 1 1
! 0.9 1. 13(0. 94-1. 35) 1.03(0. 76-1. 38) 1.22(0. 87-1.72)

1. 0- 1.38(1. 14-1. 66) 1. 55(1. 17-2. 06) 1. 14(0. 78-1. 67)




_SL_

#£b5a MEZ VT F= U EBRANCHT-HIET, 2RBREEET, 2RARTOZEERE ¥ — Nt (H)

EHIE Y — N (95%IE FRILR)

7 v T F = (mg/dl) A ARRBRETLT LNAET
-0.9 1.40(1. 16-1. 69) 1.00(0. 72-1. 40) 1.41(1.02-1. 94)
1.0 1. 14 (0. 95-1. 37) 1.09(0. 81-1. 49) 1.09(0. 79-1. 50)
1.1 1 1 1
1.2~ 1.15(0. 97-1. 38) 1.09(0. 82-1. 44) 1.20(0. 87-1. 64)

#5b MIE VT F = ERRBICHIRIET, 2BRBRERET, 2PRARTOSEERE ~F— it (k)

EEIARE Y — Kb (95%FHR X )

s VT F = (ng/dD) AT 2fER B BIET BAATEL
-0.7 1.39(1. 12-1.72) 1. 30(0. 90-1. 86) 1. 43(0. 98-2. 10)
0.8 1 1 1
0.9 1.10(0.91-1. 32) 0.91(0.67-1. 24) 1.22(0. 86-1. 73)
1. 0- 1. 26 (1. 04-1. 53) 1.25(0. 92-1. 71) 1. 15(0. 77-1. 74)

5, BMI, ME, Mo LATa—, REH, SOERFE, REQ, RE SKELRE



ERRLODMERFECOMEE BREARFESHRAREESY AFEE—

REBIIFERFEETABIZOVWTIHHEMTREBELRH D LBEINT VB,
—IRERICBITARE /X7 LECEORBRIZET AT BTV S,

1980 FITFEM SN 7= EIRBEBEEHAE TIL 10,897 AMXHR E SNz, AEREILE
AALEEHH S EES I Lz 300 #ifio 30 MU LOERTH 3,

ar— beErs, H Fi, DEEICBET 5EHNE LN 10,546 A5, 908
ANZEBARFRED = 759 A& KEBMERZ ED=H 1,676 A& &ME, L& REE,
ERE., 2EOBREEET A, BRI LEFER, 7,203 A (5B 3,180 A, % 4,023
N) ZHOt&E Uiz, BHFAEIZ 1999 EF TE L,

REBORERIRBREICL Y, BIEFREOSEITL) —, £, +, ++H LT
FnUlE (48R, 2) —Lxb TR E (2EE) 028 Y %AV,
COX WfINF—FETNVIZE ST, 1) FWOLOEYT (10RBITIY), 2) £F
E (., BMI, 2L ATu—)A, ZVvT7F=0, GhE, Sk, BRERKR., &
BRI WL BT, 3) J LT F=EIC I BRI (Bihl (BAL . pumol/l).
B (K : 97 KRG, 124 97~105, &ff : 106 L b)), & (IKfE : 71 K, E% .
71~79. BfE : 80 LLE)) O3B DN EEK LT,

BB O NEDOKFHE 126,825 AETH o7=, HMP, 371 ABLRMERET
FET L. TOAMIZERD 171 A, BEIREEN 74 ATho7-, HHTIX. BOKRIE
T 657 A (N, LIMEFR 197, HA 223), XOFMIET 522 A (A, LOER 174, A3
A 156) Th-oT=,

DM EZRRBOECICHTIREANPY A7, J V7 Fo U EREREHENET
B FHRBIFOMOLKBDY R LIANIRFERAELAEETHLI LV E,
o, Flo, REHORBREILL > TLMERFKELT DY X7 BEINT 2ERNED Sil
foo EHIZ, JLTF2VENREETHREANAHA LT TIILOMERFELD Y R
7 BHEMT AERMPBED b (F), RRBEICL B RBIEECIDHEITR Y
V—= 7 LTHEREEZLONT,

K J7VTF=VENORERE LREBIET OREIE

J LT F=UE REBULE | DIERIELE NP — Rk
% &Ml . 9 7 ki 96 60 1. 07
EHE.97~105 44 42 4. 07*
=E: 106LE 46 9 0. 84
= M 0 7 1R 44 104 2. 36*
B 71~79 65 42 2. 41
=iE: 80LE 110 28 1. 03

(% :p<0.05, 7 V7 F =V OEfIIumoll. REH =L L& LMERFETIFAL
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BB ERIET, LMEFYIET, BAKLET Y 7

A EBRFRFREFZRNARAREESF
EREMEE, RTHE. \BE, BB

L=

AMEE L RIET, LOBEEHIFET., DAFXT EOEEZALNTTHDIT, (O
MEBHKOBEEDI2V 6944 £ D BARAN (B 2806 £, Ltk 4138 ) EXRICTEY
9.6 FERDBHAEZITo 7, BIETITH T D BMIRE DI fERE KTV 95%EHEK
M, 27 A0HBIAF—FEFTAEZRAWCER L, BE#M T, 604 DT (5B
M 316, Pk 288) NEIBREN, £DH b, 168 (Hik 81, it 87) LM EHHIEL,
232 (Bt 124, Zth 108) BBAEEThol, BELXEGDOEMBIT Tid, AMmBROHE
MZIRFETY 27D LR LEEL W (BMERE 4000-5900 {E/mm’ #E2 KL LT
[ 1 k%% 800010000 {& /mm’® B DA IR : 95% 5 MK, 1.33 : 1.04-1.70), R
DRV T, ZHEICB W CHMEREDEMT 21 L LMEEHFETY 27 BHEREICL
AT BEMBH T (BMERE p E=0. 048, BHMERFK 4000-5900 {8 /mm® ¥ % K1
& U7z B EkEk 8000-10000 & /mm’® B D #H % fERREE 1 95%E 8 X M., 2. 37: 1. 29-4. 36),
EHICHEKRBNZ LT, ANEREOBROPBBATRTCY R0 LR EFEICEEL T
7z (A ER#L 4000-5900 fE/mm® #E % F¥E & U 7= B M ERER 4000 {Bl/mm’® ARiEE DFE T R
BE : 95%fEMXM. 2.15: 1.07-4.31), BMETIE, L HICHBEITRD bhkhoTz,
IO DFERIT, BLEKEOECTRHIRFE LTHERAMEZRBR LTV,

X C Iz

BMERBIIRE~— I — L LA ARMENTWS A, BMREOHMALMEE
HERREFH 2 T, ER. ST - RN - BEREEEORBAEFTLBEETS
EOBENRD D, EHITIX, HMEREOWEML TV B ATIE, BiuthEHRR, MEF,
BECOVRIBENEORELDH D, £/, BALOEEBIZBW TS, AMEKED
HWINBRREI R ERmDDLOBRERH D, LHLRY¥L, ThbD®EZ. BOKA
EXRELIELONRFRETH Y AEGE. KEOE D BAATOHREIZR, KT,
AFBEOTTH, BEROERZFETHY  BRAL L TERASEOBRERT
< WL DOBERITE (B - KHEOBRESR © A4, 52.3% * 13.4% ; KE.
25.7% * 21.5%, FEE, 27.0% *26.0%, 77 A, 38.6% *30.3%), Lk L7=X >
W2, BRE, ERIIRmERE LM BEELTRY, BnRKEETY X7 LOBELRE
B=5bDICTH7DITIT, HENE) BAACBWTRIET 5 LEXH D, TZ T,
Txix, BAREENOER SIS Nz 2R — NMEFTH S NIPPON DATA90 ZAWVWT, HIML
BRI L RIET, DIMERBIET, PAFETY X7 & OBEEICOVWTRE L,

_89_



Fik

XTREH

NIPPON DATA90 {ZBA3 53 LVARIL, thoBEESB L W i=/Z & =\, NIPPON
DATA90 Tid, 1990 4, BALE 300 HufH> 5 30 HLA LD B & 10956 & BB &F I T,
F0 ) bEZBAE. MIRRERK. EEEEO77r— G oh, 2000 £ 11 A
TEES &= A, 8384 4 (B4t 3504 4, &t 4880 &) Th o7, SEIDOKRF T,
EREFENRODIZTE®, UTOEHEICH TUIEIFEXRNLERA LT HEE
HPOBEFERE (159 4)., BmERBOBEFERE (2304). £EEBICEIIRFNEREH S
WEIEE - REOXKE (1224). BEMICHALNCRENFET I EEZONSAML
ERELAS 10000 8/mm’ 28 2 5 A (306 45), BAEHNT, 1440 £ DRSNS, BFEXRSE
i1X 6944 & (FHE 2806 &, Ltk 4138 4) LizoT=,

BRAIEE
FHEEA 2 EATCIHERRFOMKEZE TRF L%, BEILEEHERICTANLEK
# (100 f&/mm® BAG7) Z2FHIL 7z,

M ET AT

XtEE F BMEREIC L3> T, BMEkEK 4000 fE/mn’ K35, 4000 {E/mm® £L £ 6000
& /mm® 73 . 6000 {8/mm® LA k= 8000 {Bl/mm’ 535, 8000 {&/mm® BA_E 10000 {&/mm® LLF @ 4
BTz, SRS, FalXAMBRERDRWVGEEORELSREFT 5725, 4000 &
/mm® RIEDOEEZ > T,

9, HMERE 4 BET, KEREEX LN SEHRH, BUI. BERR., SERR,
EBEE, RILECKE, BREOKRE., BERFEORBLHLRLE, RiZ, 3y
I ADWFINT— RET A ERWVTRIET, LDOESHIET, BAFRTIIHT %
fERRE (RR) & 95% 18X (95%CI) ZEHEM U7z, BIEHMIX. £FFILREMHER
HZb EIZEHL, ERBNOMHNT TIIMLOBER TRT Lz NIXZDORLT H 2 REHESS
A& Ui, HEXIfERRE & 5% EHERAIX. BiMmskEk 4000 f&/mn’® BA_L 6000 f&/mm’ 5
HrEEL L, AEERE LCFE @R, 4 (B, &), BMI GERE) . BER
UL GRUEZGE, BABE, MEREBRE L), SRiERE (GREKE., BEKE, SERRR L),
EBHEE (F. 8B, sLECRE (F. 8). BREOHEE (F. 8. BEARBREY
EDRE (A, B) 2AVW:, LROT%E., EX8FLBLAIIT7-, &biT,
B HIRED 1 ERWOE LIRS L TR DT 21T o 1=,

2 TOHEEFTITIZ, SPSS 11.0 AL, p EDS 0. 05 KRG Z T ENICHERE L ¥
Wr L7z,

Ml
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FER

BIEBRIAR O R HEREREIL 52.5+13.6 T o7 (B 53. 1213, 4 5.
), BULEREUI LM L THRERBERICE o7z (B 677011471 fE/mm®, Z
P 0 67001413 {8/mnd) .

F 1 IZ B MEREEER OB EBALAIRFIC BT A RRE OFFMEE R, BMEREBDBEIC
LT, MBI ESMES ., BMI AE< ., BEEN ST, BEKBEL TV LE
b B M ERE A L Ty i,

I NF1L 66523 AF (FB1E 26620 A, &tk 40003 A4) . EHEIEHEIL9.6
F (B FE, KT E) CThol, BIEHMTP. 604 ORI, £D
25 168 (28%) ALMEEHIE, 232 (38%) MBAFETH o7,

F 2 ICAMIKE L BIET & OBB#ELRT, HFRELETIE. ZERREROMBXHE
RECHEREIFED Dol b 0D, Bl LR (8000 f&/mn’ 2L L 10000 &
/o’ LLF) WBEEBIZEVIELY 27 2F LTV (RR, 95%CI=1.33, 1.04-1.70), H
M ERE & KB T & DBEICIZ B L ENRD b v, BHETIIERENRD SN2 h o728,
TR A MERE R ZRE (8000 {&8/mm’ LA_L 10000 fE/mm® LATF) MNEERIIL L THEE
WEWET Y 27 2F LTV (RR, 95%CI=1.51, 1.02-2.24), *7/=. &METiE, A
1 BB B/ DB (4000 f&/mm® K &Y X7 2F T AR A 57z (RR,95%CI=1. 30,
0.81-2.10), BElH, ZMTIIEMEKBERET Y X712 J FROBENRRED b,

FIWCHMKRE L CMEEHIEC & OREETRY, £ TIE, ALKEREZHLE
WLILEESFET Y A7 2 BT 5EMNRHZ bR, HEEMIIIEE TIRZR1-o 72
(RR. 95%CI=1.49, 0.96-2.33), HLBIDOMHETTIX, KHEIZIBWTHMIRE N L WME
EOMEEHFET Y A7 PEBICERTAERMBA LN (AMEREADZ2OEENS
JIEIZ, RR : 95%CT 1% 0.89 : 0.38-2.49, 1.00, 1.01:0.62-1.65, 2.37 :1.29-4.36, {&
MR E p fE=0.048), B CIIBIEIIERD e o7z,

R4 ICHMIREE BAFT L OBEEEZRT, &XRE CTRHEENRD LR
23, HHOGHT TIEAMKBERDVEBPERICHOVMBAFELY 2725 LTz (RR,
95%CI=2. 15, 1.07-4.31), B TIIEEIR D N h o7,

BEHED 1 ERBOMNREZROTH AMERE & MIET, DILEEHRIET, A
LTV R LOBBEIT ERERETH T,

ZE

HARANEZMR L LIEARFEICBN TS, BIMERKEUEMIIRIELT Y 27 0 L7 & BhE
LCWe, Z2LTC, ZORBEILEIZBWTEETH -2, M T, BB
ZHEIZBWTRIECY R OLEREBEL TS K ) 7207, BRENZ EIZ, 0
FMERE L MIET Y 227 &0 ] FROBEIX, AmEkEED & BAEEY 27 LR/ E
OEE L BiMEREEEME DMBRT Y R LR EOBEENLK YL T, Zhd
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O BAE AT & MUK B RERS & ML LT,

T AFFRICB W TUIMTEEEO LA THENSED bNT= DO EEZ DNENRH D,
FOEHE LT, EIAMKKEADNEOCBELRTIENS, AARANCKIT S
ERDBLEENED> TWBO TRV EHR SN D, AFERONERE TIX, JRE
WUE L TWAADEIEIE, FHE 54.2%, L8 ThE KREREVRHY, ZOBHEOM
BRI, AMERKELIET Y X7 EOBEZBRE LILBEORK TOMIXMLFIHL
TRETHD, BELBAREBSHEOWERTIE VA, Jee b Y IHYER I TREHML
LR, AMEE LT Y R 7 L OEOEEITHIESR L 0 EBEE D LN
TmEMELTND, BEZND, AR T CTH B DL oTTd, BRLOREYT
AT AR D o7y, BIEROR S HAROBEEZEM L TV DR H D,

AWFFE T, AMEREEEMEMIET Y X7 L OEOBENLEIZEB W THESER X
NN, BRICHERMICRT S AT EEO R E B L LR, Jee & D,
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[ Abstract and Key Words ]

Little is known about the efficacy of left ventricular hypertrophy diagnosed by
electrocardiography for predicting cardiovascular disease in a general Japanese
population. In a large cohort of participants selected randomly from the overall Japanese
population, we attempted to evaluate the usefulness of a high amplitude R-wave (left
high R-wave) on the electrocardiogram for predicting cardiovascular death. A total of
6,688 Japanese (mean age, 50.7 years old; 57% women) free of previous cardiovascular
disease and use of anti-hypertensive agents at baseline were followed for 10 years, from
1990 to 2000. Left high R-wave on the electrocardiogram (the Minnesota Code, 3-1 or
3-3) was found in 9.4% of the 6,688 participants, in 14.6% of the 2,413 hypertensives
and in 4.1% of the 4,275 normotensives. During the follow-up period, 128 participants
died due to cardiovascular disease. After adjustment for systolic blood pressure and
other risk factors, left high R-wave conferred an increased risk of cardiovascular death;
the hazard ratio among all the participants was 1.88 (95% confidence interval,
1.22-2.89; p<0.01), that among hypertensives was 1.97 (1.20-3.24; p=0.01), and that
among normotensives was 1.66 (0.69-3.98; p=0.26). The population attributable risk
percent of left high R-wave for cardiovascular death was 7.6% among all participants,
12.4% among hypertensives and 4.1% among normotensives. Left high R-wave on
electrocardiogram, irrespective of the level of systolic blood pressure, was a predictive

marker for cardiovascular death among community-dwelling Japanese.

Key Words: left ventricular hypertrophy; electrocardiogram; high amplitude R-wave

(left high R-wave); the Minnesota Code; cardiovascular disease
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[ Introduction ]

Chronic exposure to elevated blood pressure causes organ damage such as left
ventricular hypertrophy (/). Early detection of left ventricular hypertrophy may be
necessary to identify individuals at higher cardiovascular risk who need a more clinical
intervention to improve their health (2). Although elevated blood pressure is also a risk
factor for higher cardiovascular mortality (3), casual measurement of blood pressure
may lack accuracy because of the intrinsic variability of blood pressure and possible
errors in its measurement (4-6). Therefore, organ damage such as left ventricular
hypertrophy may provide a better estimate of high cardiovascular risk than casually
measured blood pressure. Japanese have a higher incidence of hypertensive
cardiovascular disease, as well as a higher mortality from such disease, as compared
with Western populations (7-9), mainly due to the high prevalence of hypertension in
Japan (/0, 11). Thus, electrocardiogram screening to estimate the risk of left ventricular
hypertrophy may be useful in the Japanese population. Although a few previous studies
have indicated that left ventricular hypertrophy diagnosed by electrocardiography has
value as a predictor of cardiovascular disease in the general population, these studies
were conducted only in Western populations (/2-14).

Recently, in a large cohort of participants selected randomly from the overall
Japanese population, we attempted to determine whether left ventricular hypertrophy
diagnosed by an electrocardiogram, irrespective of the casual systolic blood pressure
level, would be a predictive marker for cardiovascular death among a
community-dwelling population, and then to evaluate the utility of electrocardiogram
screening for detecting left ventricular hypertrophy. We focused on the high amplitude

R-wave (left high R-wave), which is an essential component of the electrocardiogram
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findings for left ventricular hypertrophy (12, 14).

[ Methods ]

Study Design and Participants

NIPPON DATA (National Integrated Project for Prospective Observation of
Non-communicable Disease And its Trends in the Aged) is a series of cohort studies
conducted by the National Survey on Circulatory Disorders, Japan. In the present study,
we analyzed data from NIPPON DATA90; the details of the present cohort have been
reported previously (3, 15-18).

A total of 8,384 community residents (3,504 men and 4,880 women; > 30 years old)
from 300 randomly selected districts participated in the baseline survey in 1990 and
were followed until November 15, 2000. The overall population aged 30 and greater in
all districts was 10,956, and the participation rate in this survey was 76.5%. Accordingly,
these participants were thought to be representative of the Japanese population. Of the
8,384 participants, 1,696 were excluded for the following reasons: previous coronary
heart disease or stroke (n = 261), presence of atrial fibrillation on the electrocardiogram
(n = 147), use of anti-hypertensive agents (n = 1,202), some information missing at the
baseline survey (n = 122), and failure to obtain access due to incomplete residential
information at the first survey (n = 182). We excluded participants with atrial fibrillation,
because it is also a major risk factor for cerebral embolism, which makes it difficult to
assess the risk of left high R-wave (/9). The remaining 6,688 participants (2,853 men
and 3,835 women) were included in the analysis.

Follow-up Survey

The underlying causes of death for the National Vital Statistics were coded according
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to the 9th International Classification of Disease for deaths occurring through the end of
1994 and the 10th International Classification of Disease for deaths occurring from the
beginning of 1995. The details of the classification in the present study are described
elsewhere (3, 15-18).

We were permitted to use National Vital Statistics by the Management and
Coordination Agency, Government of Japan. The present study was approved by the
Institutional Review Board of Shiga University of Medical Science for ethical issues
(No.12-18, 2000).

Baseline Examination

Baseline blood pressures were measured by trained observers using a standard
mercury sphygmomanometer on the right arm of seated participants after an acclimation
period. Hypertension was defined as systolic blood pressure (SBP) > 140 mmHg,
diastolic blood pressure (DBP) > 90 mmHg or both, whereas normotension was defined
as SBP < 140 mmHg and DBP < 90 mmHg.

A standard 12-lead electrocardiogram was recorded in the supine position. Each
electrocardiogram was coded independently by two researchers according to the
Minnesota Code (20). Codes in agreement were accepted, whereas codes in
disagreement were adjusted by a panel of epidemiologists and cardiologists. Left high
R-wave was defined as R-wave in V5 or V6 > 2.6 mV, or R-wave in I, II, Il or
aVF > 2.0 mV, or R-wave in aVL > 1.2 mV (the Minnesota Code, 3-1), and/or R-wave
in I >1.5mV but<2.0mV, or S-wave in V1 plus R-wave in V5 or V6 > 3.5 mV (the
Minnesota Code, 3-3). ST-T abnormalities were defined as ST-T depression (the

Minnesota Code, 4-1 to 4-3), and/or an inverse or flat T wave (the Minnesota Code, 5-1

to 5-3).
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Non-fasting blood samples were obtained and the serum was separated and
centrifuged soon after blood coagulation. Plasma samples were also obtained in a
siliconized tube containing sodium fluoride. These samples were shipped to one
laboratory (SRL, Tokyo) for blood measurements. Serum total cholesterol was
measured enzymatically. Lipid measurements were standardized by the Centers for
Disease Control/National Heart, Lung, and Blood Institute Lipids Standardization
program (21). Hypercholesterolemia was defined as serum total cholesterol > 6.2
mmol/L, the use of medications for hypercholesterolemia or both. Plasma glucose was
also measured enzymatically. Diabetes mellitus was defined as plasma glucose > 11.1
mmol/L, the use of medications for diabetes mellitus or both. Body mass index was
calculated as weight (kg) divided by the square of height (m). Public health nurses
obtained information on smoking, drinking, and medical histories.

Statistical Analysis

An unpaired Student’s z-test or Chi-square test was used to compare risk
characteristics at baseline between participants with and without left high R-wave. A
Cox proportional hazards model was used to calculate the hazard ratio of hypertension
compared to normotension for death due to all-causes, cardiovascular disease, stroke
and heart disease. This model incorporated the following variables as covariates: age,
sex, body mass index, smoking habit (non-, ex- or current smoker, using two dummy
variables with the non-smoker as a reference), drinking habit (non-, ex- or daily drinker,
using two dummy variables with the non-drinker as a reference), diabetes mellitus and
hypercholesterolemia. The significance of an interaction between SBP and left high
R-wave as a predictor of cardiovascular death was tested using an interaction term for

the continuous and categorical variables in a multivariate-adjusted model. Similarly, a
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Cox proportional hazards model was used to calculate the hazard ratio of left high
R-wave for death, as compared with the absence of left high R-wave, incorporating the
same covariates listed above and SBP. We estimated the proportion of cardiovascular
death attributable to left high R-wave taking into account its prevalence and hazard
ratio—i.e. the population attributable risk percent—among all the participants after both
sexes were combined using the following formula: [the prevalence of left high R-wave
* (adjusted hazard ratio - 1)] / [1 + the prevalence of left high R-wave * (adjusted
hazard ratio — 1)].

The hazard ratio analyses for the left high R-wave and the population attributable risk
percent of the left high R-wave were repeated among hypertensive and normotensive
participants.

The statistical analysis package SPSS 11.0J for Windows was used for statistical
processing. All probability values were two-tailed, and the significance level was set at

p<0.05.

[ Results ]

The follow-up time for the 6,688 participants (mean age, 50.7 years old) in the
present study was 64,340 person-years. There were 521 deaths among the total group of
participants, 55 deaths due to strokes and 73 deaths due to heart diseases. Among the
total participants, 9.4% had left high R-wave on their baseline electrocardiogram. Of
2,413 hypertensives, 12.4% had left high R-wave, whereas this condition was present in
only 4.1% of 4,275 normotensives.

The mean values or proportions of risk characteristics at baseline for male and female

participants with and without left high R-wave are summarized in Table 1. Of 2,853
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male participants (mean age, 51.4 years old), 15.3% had left high R-wave on the
electrocardiogram, whereas 5.0% of 3,835 female participants (mean age, 50.2 years
old) had this electrocardiograrﬁ abnormality. For men and women, mean values of blood
pressure and body mass index, and the prevalence of hypertension were significantly
higher among participants with than without left high R-wave. The prevalence of ST-T
abnormalities on the electrocardiogram in participants with left high R-wave was 6.9%
for men and 11.5% for women.

Among all participants, the hypertensives had a multivariate-adjusted hazard ratio of
1.65 (95% confidence interval, 1.13-2.41; p=0.01) for cardiovascular death, 2.35
(1.24-4.48; p<0.01) for stroke and 1.45 (0.88-2.39; p=0.14) for heart disease death, as
compared with the normotensives. The interaction for cardiovascular death between
SBP and left high R-wave was not significant in the multivariate-adjusted model
(p=0.33).

Among all participants, those with left high R-wave had a multivariate-adjusted
hazard ratio of 1.88 (1.22-2.89; p<0.01) for cardiovascular death, as compared to those
without left high R-wave, as shown in Table 2. The population attributable risk percent
of left high R-wave for cardiovascular death was 7.6%, when using a prevalence of
9.4% and a hazard ratio of 1.88.

Among the hypertensive participants, those with left high R-wave had a
multivariate-adjusted hazard ratio of 1.97 (1.20-3.24; p<0.01) for cardiovascular death,
as compared with those without left high R-wave, as shown in Table 3. The population
attributable risk percent of left high R-wave for cardiovascular death was 12.4%, when
a prevalence of 14.6% and a hazard ratio of 1.97 were used. On the other hand, the

normotensive participants with left high R-wave had a multivariate-adjusted hazard
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ratio of 1.66 (0.69-3.98; p=0.26) for cardiovascular death, as compared with those
without left high R-wave, as shown in Table 4. The population attributable risk percent
of left high R-wave for cardiovascular death was 4.1%, when using a prevalence of

6.4% and a hazard ratio of 1.66.

[ Discussion ]

In the present prospective, community-based study, left high R-wave on the
electrocardiogram predicted an increased risk of cardiovascular mortality, which was
independent of casual SBP level and other risk factors.

The electrocardiogram is a simple, inexpensive and widely-available test. Because
Japanese have a higher incidence or mortality from hypertensive cardiovascular disease
than Western populations (7-9), electrocardiogram screening may be useful to evaluate
organ damage or presence of left ventricular hypertrophy resulting from prolonged,
severe hypertension (/). Left ventricular hypertrophy increases the risk for
cardiovascular events through its effects on ventricular function (22), the coronary
circulation (23-25) and arrhythmogenesis (25). Left ventricular hypertrophy is also
associated with carotid structural changes (26) and asymptomatic cerebrovascular
damage (27). For these reasons, a left high R-wave on the electrocardiogram may
increase the risk for death from both heart disease and stroke. Thus, it is not surprising
that in the present study, left high R-wave predicted an increase in mortality from heart
disease, and tended to predict an increase in mortality from stroke as well. The
increased risk of death from strokes may support the idea that the left high R-wave is a
marker for the presence of a severe carotid structural change.

Only a few studies in Western countries have evaluated the association between left
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ventricular hypertrophy as diagnosed by the electrocardiogram and cardiovascular
disease among a general population (/2-14). A similar study was conducted among a
general population in Denmark, whose members were 25 to 74 years old, free of
previous coronary heart disease, and not using any anti-hypertensive agents (/4). In this
Danish population, 14.6%, 1.6% and 1.5% of subjects had voltage-only left ventricular
hypertrophy, left ventricular hypertrophy with a negative T wave, and left ventricular
hypertrophy with ST depression and a negative T wave on the electrocardiogram,
respectively (/4). The multivariate-adjusted hazard ratios for cardiovascular mortality of
these three electrocardiogram findings after 7 years of follow-up were 1.28 (0.92-1.77),
2.16 (1.25- 3.74) and 2.96 (1.87-4.68), respectively (/4). Accordingly, among the
Danish population, the population attributable risk percent of left ventricular
hypertrophy for cardiovascular disease was 8.0%, when these three electrocardiogram
findings were combined. This population attributable risk percent was similar to the
population attributable risk percent in the present study.

The utility of electrocardiogram screening for risk of cardiovascular death is evident.
It is quite likely that we may be able to use the electrocardiogram to select high-risk
individuals from those who are regarded as normotensives by the casual measurement
of blood pressure alone (e.g., masked hypertension) (4). However, an issue as to the
cost-effectiveness of electrocardiogram screening exists: for what population should we
perform electrocardiographic screening when taking into account the cost-effectiveness?
This issue needs further evaluation in future studies.

The present study has several limitations. First, it is generally better to stratify left
ventricular hypertrophy on the electrocardiogram into two subgroups, a definite left

ventricular hypertrophy group (left high R-wave with ST-T abnormalities), and a
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possible left ventricular hypertrophy group (left high R-wave without ST-T
abnormalities) (12, 14). However, we focused on left high R-wave irrespective of ST-T
abnormalities. One reason for this was the limited number of ST-T abnormalities (3.1%)
in the present population, which made stratification based on these electrocardiogram
abnormalities difficult. Second, the electrocardiogram has some limitations for detecting
left ventricular hypertrophy, as compared with the echocardiogram (28), although the
electrocardiogram is simpler and less expensive. Finally, the analyses in the present
study were performed among community-dwelling Japanese after excluding those with
a history of cardiovascular disease and those taking anti-hypertensive agents. Therefore,
the results of the present study may not be directly relevant to or adaptable to other
populations.

In conclusion, left high R-wave on the electrocardiogram, irrespective of casual SBP,
serves as an independent predictor of cardiovascular death among a
community-dwelling population. In order to identify individuals at high cardiovascular
risk and to improve their health outcomes, electrocardiogram screening for left high

R-wave is recommended.
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Table 1. Baseline risk characteristics in 1990 of 6,688 participants based on sex and left high R-wave on the electrocardiogram:
NIPPON DATA90.

Men Women
Left high R-wave Left high R-wave
Absent Present Absent Present
(n=2,417) (n=436) (n=3,644) (n=191)
Age (years) 1 S1.2+13.2 525+ 133 * 499132 576+139 *
Body mass index (kg/m?) ¥ 229+3.0 22.8+2.7 22.6+32 21.8+£29 *
Smoking habit I
Never smoker (%) 21.8 21.1 88.0 89.5
Ex-smoker (%) 21.2 22.0 2.5 0.5
Current smoker (%) 57.0 56.9 9.5 9.9
Drinking habit }
Never drinker (%) 37.3 29.4 92.3 93.7
Ex-drinker (%) 5.5 6.4 * 1.0 0.5
Daily drinker (%) 57.2 64.2 6.7 5.8
Systolic blood pressure (mmHg) 1336+ 178 1424 +21.1 * 129.0 + 18.4 143.1+£23.5 *
Diastolic blood pressure (mmHg) 8§1.9+10.9 863+ 122 * 77.7+10.8 83.1+£143 *
Hypertension (%) { 393 553 * 30.5 586 *
ST-T abnormalities
on the electrocardiogram (%) 1.4 69 * 34 11.5 *
Diabetes mellitus (%) § 6.5 7.3 29 58 *
Hypercholesteloremia (%) I 14.7 17.0 18.8 18.3

Values located after the mark, +, indicate standard deviation. The mark, *, indicates statisitically significant difference between two groups
(p<0.05). t Unpaired Student's ¢ -test. 3 Chi-square test.
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Table 2. Risk of death over 10 years of follow-up (1990-2000) from all-causes and specific causes predicted by left high R-wave on the electrocardiogram

among 6,688 participants: NIPPON DATA90.

Overall Men Women
Left high R-wave Left high R-wave Left high R-wave
Absent Present Absent Present Absent Present
(n=6,061) (n=627) n=2417) (n=436) (n=3,644) (n=191)
Person-years of follow-up period 58,476 5,863 23,030 4,057 35,446 1,806
Death due to all-causes
Cases 429 92 235 68 194 24
Mortality (per 1,000 person-years) 7.3 15.7 10.2 16.8 5.5 13.3
Age and sex-adjusted hazard ratio 1 1.00 1.53 (1.22-1.91)* 1.00 1.67 (1.27-2.18)* 1.00 1.25 (0.82-1.92)
Multivariate-adjusted hazard ratio 1.00 1.47 (1.17-1.85)* 1.00 1.64 (1.25-2.15)* 1.00 1.25(0.81-1.92)
Multivariate-adjusted hazard ratio § 1.00 1.47 (1.16-1.85)* 1.00 1.64 (1.24-2.16)* 1.00 1.21 (0.78-1.87)
Death due to cardiovascular disease
Cases 105 28 54 16 51 12
Mortality (per 1,000 person-years) 1.8 4.8 23 3.9 1.4 6.6
Age and sex-adjusted hazard ratio 1.00 1.96 (1.29-2.97)* 1.00 1.70 (0.97-2.98) 1.00 2.21 (1.17-4.15)*
Multivariate-adjusted hazard ratio 1.00 1.92 (1.26-2.92)* 1.00 1.68 (0.96-2.95) 1.00 2.25(1.18-4.29)*
Multivariate-adjusted hazard ratio § 1.00 1.88 (1.22-2.89)* 1.00 1.68 (0.95-2.98) 1.00 2.12 (1.10-4.09)*
Death due to stroke
Cases 43 12 16 6 27 6
Mortality (per 1,000 person-years) 0.7 2.0 0.7 1.5 0.8 33
Age and sex-adjusted hazard ratio 1.00 2.17 (1.14-4.13)* 1.00 2.18 (0.85-5.59) 1.00 2.11 (0.87-5.12)
Multivariate-adjusted hazard ratio § 1.00 2.18 (1.14-4.17)* 1.00 2.17 (0.84-5.61) 1.00 2.25 (0.90-5.63)
Multivariate-adjusted hazard ratio § 1.00 1.93 (0.99-3.74) 1.00 1.97 (0.74-5.21) 1.00 2.04 (0.80-5.16)
Death due to heart disease
Cases 57 16 35 10 22 6
Mortality (per 1,000 person-years) 1.0 2.7 1.5 2.5 0.6 33
Age and sex-adjusted hazard ratio 1.00 1.98 (1.13-3.45)* 1.00 1.63 (0.81-3.30) 1.00 2.55 (1.03-6.30)*
Multivariate-adjusted hazard ratio 1.00 1.94 (1.11-3.39)* 1.00 1.64 (0.81-3.33) 1.00 2.48 (0.98-6.26)
Multivariate-adjusted hazard ratio § 1.00 2.06 (1.16-3.64)* 1.00 1.69 (0.82-3.46) 1.00 2.57 (1.00-6.58)*

Values in parentheses indicate 95% confidence interval of hazard ratios. The mark, *, indicates statisitically significant difference between two groups (p<0.05).

" Hazard ratios were calculated by a Cox proportional hazards regression model adjusted for age. * Hazard ratios were calculated by a Cox proportional hazards
regression model adjusted for age, body mass index, smoking habit, drinking habit, diabetes mellitus and hypercholesterolemia. ¥ Hazard ratios were calculated
by a Cox proportional hazards regression model adjusted for age, body mass index, smoking habit, drinking habit, diabetes mellitus, hypercholesterolemia and

systolic blood pressure. Sex was also adjusted, when men and women were combined.
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Table 3. Risk of death in hypertensives from all-causes and specific causes over 10 years of follow-up (1990-2000) associated with left high R-wave on the

electrocardiogram: NIPPON DATA90.

Overall

Men

Women

Left high R-wave

Left high R-wave

Left high R-wave

Absent Present Absent Present Absent Present
(n=2,060) (n=353) (n=950) (n=241) (n=1,110) (n=112)
Person-years of follow-up period 19,509 3,235 8,927 2,197 10,582 1,038
Death due to all-causes
Cases 235 68 119 47 116 21
Mortality (per 1,000 person-years) 12.0 21.0 13.3 21.4 11.0 20.2
Age and sex-adjusted hazard ratio 1.00 1.67 (1.27-2.18)* 1.00 1.94 (1.38-2.72)* 1.00 1.30 (0.81-2.07)
Multivariate-adjusted hazard ratio 1.00 1.62 (1.23-2.13)* 1.00 1.89 (1.33-2.67)* 1.00 1.28 (0.79-2.07)
Multivariate-adjusted hazard ratio § 1.00 1.63 (1.23-2.15)* 1.00 1.87 (1.31-2.65)* 1.00 1.31 (0.81-2.13)
Death due to cardiovascular disease
Cases 68 22 31 12 37 10
Mortality (per 1,000 person-years) 3.5 6.8 3.5 5.5 3.5 9.6
Age and sex-adjusted hazard ratio 1.00 1.91 (1.18-3.09)* 1.00 1.77 (0.91-3.46) 1.00 1.85 (0.92-3.72)
Multivariate-adjusted hazard ratio 1.00 1.85 (1.13-3.01)* 1.00 1.74 (0.88-3.41) 1.00 1.75 (0.85-3.62)
Multivariate-adjusted hazard ratio § 1.00 1.97 (1.20-3.24)* 1.00 1.89 (0.95-3.75) 1.00 1.79 (0.87-3.72)
Death due to stroke
Cases 33 9 14 4 19 5
Mortality (per 1,000 person-years) 1.7 2.8 1.6 1.8 1.8 4.8
Age and sex-adjusted hazard ratio 1.00 1.66 (0.79-3.47) 1.00 1.38 (0.45-4.23) 1.00 1.80 (0.67-4.84)
Multivariate-adjusted hazard ratio 1.00 1.60 (0.76-3.39) 1.00 1.32 (0.42-4.08) 1.00 1.84 (0.65-5.17)
Multivariate-adjusted hazard ratio § 1.00 1.64 (0.77-3.50) 1.00 1.46 (0.46-4.61) 1.00 1.82 (0.64-5.13)
Death due to heart disease
Cases 33 13 17 8 16 5
Mortality (per 1,000 person-years) 1.7 4.0 1.9 3.6 1.5 4.8
Age and sex-adjusted hazard ratio 1.00 2.24 (1.18-4.28)* 1.00 2.08 (0.90-4.84) 1.00 2.16 (0.79-5.91)
Muiltivariate-adjusted hazard ratio } 1.00 2.12(1.10-4.10)* 1.00 2.09 (0.89-4.90) .00 1.85 (0.65-5.25)
Multivariate-adjusted hazard ratio § 1.00 2.40 (1.23-4.68)* 1.00 2.26 (0.95-5.40) 1.00 2.08 (0.73-5.94)

Hypertension was defined as systolic blood pressure > 140 mmHg, diastolic blood pressure > 90 mmHg or both. Values in parentheses indicate 95% confidence
interval of hazard ratios. The mark, *, indicates statisitically significant difference between two groups (p <0.05). ! Hazard ratios were calculated by a Cox
proportional hazards regression model adjusted for age. * Hazard ratios were calculated by a Cox proportional hazards regression model adjusted for age, body
mass index, smoking habit, drinking habit, diabetes mellitus and hypercholesterolemia. ¥ Hazard ratios were calculated by a Cox proportional hazards regression
model adjusted for age, body mass index, smoking habit, drinking habit, diabetes mellitus, hypercholesterolemia and systolic blood pressure. Sex was also adjusted,

when men and women were combined.
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Table 4. Risk of death in normotensives from all-causes and specific causes over 10 years of follow-up (1990-2000) associated with left high R-wave on the

electrocardiogram: NIPPON DATADO90.

Overall

Men

Women

Left high R-wave

Left high R-wave

Left high R-wave

Absent Present Absent Present Absent Present
(n=4,001) (n=274) (n=1,467) (n=195) (n=2,534) (n=79)
Person-years of follow-up period 38,967 2,629 14,104 1,860 24,864 769
Death due to all-causes
Cases 194 24 116 21 78 3
Mortality (per 1,000 person-years) 50 9.1 82 1.3 3.1 39
Age and sex-adjusted hazard ratio ¥ 1.00 1.22 (0.79-1.86) 1.00 1.35 (0.85-2.15) 1.00 0.77 (0.24-2.44)
Multivariate-adjusted hazard ratio { 1.00 1.22 (0.80-1.87) 1.00 1.39 (0.88-2.22) 1.00 0.76 (0.24-2.44)
Multivariate-adjusted hazard ratio § 1.00 1.23 (0.80-1.88) 1.00 1.37 (0.85-2.19) 1.00 0.75 (0.24-2.40)
Death due to cardiovascular disease
Cases 37 6 23 4 14 2
Mortality (per 1,000 person-years) 0.9 23 1.6 22 0.6 2.6
Age and sex-adjusted hazard ratio 1.00 1.59 (0.67-3.81) 1.00 1.31(0.45-3.79) 1.00 2.73 (0.62-12.05)
Multivariate-adjusted hazard ratio } 1.00 1.64 (0.69-3.94) 1.00 1.48 (0.51-4.33) 1.00 2.94 (0.65-13.34)
Multivariate-adjusted hazard ratio § 1.00 1.66 (0.69-3.98) 1.00 1.43 (0.49-4.23) 1.00 2.77 (0.60-12.71)
Death due to stroke
Cases 10 3 2 2 8 1
Mortality (per 1,000 person-years) 0.3 1.1 0.1 1.1 0.3 1.3
Age and sex-adjusted hazard ratio ¥ 1.00 4.11(1.10-1537)* 1.00 7.32 (1.03-52.06)* 1.00 2.49 (0.31-19.96)
Multivariate-adjusted hazard ratio } 1.00 3.75 (0.99-14.20) 1.00 7.88 (0.95-65.67) 1.00 2.39 (0.29-19.60)
Multivariate-adjusted hazard ratio § 1.00 3.74 (0.98-14.25) 1.00 7.96 (0.75-85.16) 1.00 2.35(0.28-19.43)
Death due to heart disease
Cases 24 3 18 2 6 1
Mortality (per 1,000 person-years) 0.6 1.1 1.3 1.1 0.2 1.3
Age and sex-adjusted hazard ratio ¥ 1.00 1.14 (0.34-3.79) 1.00 0.85 (0.20-3.67) 1.00 3.14 (0.38-26.14)
Multivariate-adjusted hazard ratio I 1.00 1.17 (0.35-3.95) 1.00 0.92 (0.21-4.00) 1.00 3.88 (0.43-35.25)
Multivariate-adjusted hazard ratio § 1.00 1.22 (0.36-4.11) 1.00 0.94 (0.21-4.12) 1.00 3.44 (0.37-32.35)

Normotension was defined as systolic blood pressure < 140 mmHg and diastolic blood pressure < 90 mmHg. Values in parentheses indicate 95% confidence
interval of hazard ratios. The mark, *, indicates statisitically significant difference between two groups (p<0.05). ¥ Hazard ratios were calculated by a Cox
proportional hazards regression model adjusted for age. ! Hazard ratios were calculated by a Cox proportional hazards regression model adjusted for age, body
mass index, smoking habit, drinking habit, diabetes mellitus and hypercholesterolemia. * Hazard ratios were calculated by a Cox proportional hazards regression
model adjusted for age, body mass index, smoking habit, drinking habit, diabetes mellitus, hypercholesterolemia and systolic blood pressure. Sex was also adjusted,

when men and women were combined.
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