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FORRAETHS, B, 20OV R7FETF v — bEAVIUE, BAORF->TWAEREZ iz
FTFTFNEERTZT DY R BEST200E#HATHZ LB TE S, FlziX, LRROBEAMRE
BT AUTFECRERIE 2— 5% 5 L, BICHERFILFEE DS 1600mg/dl RMGIC T ANITFE TR
12 1=2%~EBTAHIERRTEND, NI, BEROLVALVETITEENAREZOEE Y R
T OBDITENRD EWVHIRILNRH S LTV 0D, D L HLERFBEOUER FOFEA
~OEMTTIZRIRAT 22N TELI LD EBbiLS,



[E%£]

EHICO- 2 BHAEICE ST, HIBEDKEBDRED D WVIRTICEbLARFOHFEH
ERET 2 Y R EFRTOMRIEL OEFAEZRBIZ L TIT b TE R, 20X ) RS
EFET»L, ME, alvRAFo—)), BEOKSERIIELMEVRBORBECFETIEET
BREBEREFTHD LWV BRELZMAIERSNET,

LoxLizdin, MREFOFEEHBEIIBA IR TIIE N, BRAFO LKL
EFPRBERELOLOEERBMITTIEENBRIN TS, Zhik, EACBI 2FERHOE
o DEABADERREF L~V G L@ Y R 7Bt e WO EAZBHETI28RTHY,
B, EEEHEOUEBSLTHRELHT S LV HBEA~OBEMFTOEBTERARIIRVEEZD
nde,

Z ZCARRICTIE, 1980 0 19 FIC R SIETIBHIFAZE T 5 NIPPON DATA 80 ([ZE-S\\ T,
NFEREZERL RFELE, WEFBIUEBIROEBOELT Y A7 FEF ¥ — b &#EK LIz, ZEES
NEERE, F6, IWEHLE, hiERa VAT o -0, MEnEE, 28 LERFRTHY .,
INHLDOERDLNZET T, 10 ELURNDOREHERO%RRAR L LT NE —fbEh T3,
REFEREZEOIICHEIL TR —1bTI0E, ZOF¥— bE2AVABEZ SEICANTHE
BT DUNERHDEBbND, AR TR, EWEFHBE 1 >OF ¥ — P TERLEMA, 10 %R
. DL S REROERMEICT ¥ — FEERTIE, bo LB RETHEED/F — FR
HEETHY, EEFERBICMT TREBEEOR TEILA V7 FOBDLF¥— ML R2LD
LBbh3,

REBFETIC T HREENMT v — M2 EEORBBEEOBCEATAICE, ava—-4 L
TORBEHRRTRIPLETHY ., 20D, FFRHETIE, v Y- ORBIEEIZHT S
VAT AMEEER LTS Y, EEBEOUBLTHRREZHET D LV 5 BHA~DBIEITIZ,
ZOBEEFNMETF v — FAT AMIRARKIBLRDLOE BB,

&5 R
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FILFEEE, SExE. BEMLE, REFXR. Wdh—k, #LEE. BIIEA. Bl B, Ek
E3LE7. NIPPON DATA B%c8f. NIPPON DATAS0 (2 &5 < @EEIMF ¥ — bo£ET

ERHMIE T FE~OBA. 0. REEFES v — F2FRALERRED - REBE 2T

LADIEEE. 15 B ARERSRS



F 1. SR Z R 2IETITHT 2 EX O EIRFREK

ERX Bk T
E i 0.11025  0.11996
A EA 0.00450  0.00378
BUE AR 0.22597  0.08739
1- 204K 0.37519  0.23202
21 ALk 0.58266  0.68348
RERFILFEE 160mg/dl LA EDOF &S 0.27979 0. 27600
LER BERE 0.20966  0.12753
RE 0.40213  0.32106
SEREICKT B 10 ERAQATEE"  0.96154  0.97973

O
(=]
43
©
3
w

$ . BERIRIC & 2 RERT bR
bR EFICRT S EROFHEE

® 2. MEDE L UEBIR R BRI 2 ERORRREK

__________ b ZE TEENR DR A
£35S B b B ki
Go 0.12595  0.12234  0.10224  0.14831
U e B8 1 0.01310  0.01513  0.01014  0.00769
BarzaFo— -0.00341 -0.00208  0.01148  0.00190
R M ¥EE 110mg/dl LA EOF S 0.26121  0.47846

160mg/d1 LA DA S 0.98363  1.01345
BT D & 0.25358  0.40405  0.30852  0.67652
BT B 10 EREOERFR 0.99569  0.99662  0.99725  0.99915

$ : BERIEIC & B BERF ML BE(E
R RERICKT 2 BEROFHEE O ADBY 10 ER R TOEFEE
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L JEDRMZEE 7 8z BRAE 3 R 2 (NIPPON DATAS0)

NIPPON DATA 80 Research Group (Okayama A.) : Impact of elevated blood pressure on
mortality from all causes, cardiovascular diseases, heart disease and stroke among
Japanese:14year follow-up of randomly selected population from Japanese - Nippon Data80
J.Human Hypertens. 17:851-857,2003

[ B i E A2 R & 1T U & TR R AR RO EERfERE T ThAZLITEL MBI T DR, 6Kk
FTOBRMIEX 53 LTEBR AR BIE T RORIE © L O BEEICBE O R E A E TIIZE A LT T72uy,
(7] % 131980 D& R 2R B AL Z 2 E L xt G L Uz — MR (NIPPON DATA 80) D7 —#
b AVWT, IEORRRES & /T X2 E MEORRBRASCRIECICRIETHEBOMIICD
WTRELIS,

(BRI BH TR MER S PEILDIEL, BEEH, DRE, BERBRABBLURIEC OB ERENE
BloEzol, BETHURBECEZDOZWTA BITHEXERENE 2o, BLEMPD, mMENENIL
IR MR B e L OISR AR B OERA - ThHZEPHERINI=LLH I, BIETICH M ET DR
FTHLHILHHODLR ST,

I i % B L L8 1L K 43 B DB A et DS R oD MK 5y DA B B AR I &5
WRIFECEIEEROIHOTHD, Bl M E RS TROZEZ LD MEE R ORBFIFE - EIA LB TI30%, &K
HTLR% THIB DI NE<BESN, BIEXSHGoLb & EE TR O K 7R falREE
b LR RATN, RMBHEITLODEIE (FHRE) BORVDI, BRI CE &I B T2%, &T
T%IZ & E T, WTERAE B MLE X 43 CIIMIZE 58 T OAE R SRR BE IS LB/ N SR B M, BHRRBEK
£y THo b B Iz, WRIFE TR B TII48%. ETH18%E bbbV MlZ R,

(A e—V BB ETILI9T0E LI, & ERRO Y KR ATE BRI A e L OWEIC LR F O
BRTRIFLVRELZRD. HEEOT THIZIEPREDOE CRICETHEL TWD, SEBBENEIC
B2 ZE R OWEE K DITIL, MEPIECOBREDO R VEE I T 2RI REITIELHIT, B
B R, EE mE MRS L TR EANELE X ONS,
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BAMFE (SBP) 120 mmHg A D&/MiLE ( DBP) <80 mmHg Z#&#E & L THE (A) HX UK (B)
TREOHNREDERE BThBT57) BLVBRMECHE (B 57) #RLE, (1: SBP<120
mmHg and DBP<80 mmHg, }l: SBP<130 mmHg and DBP < 85 mmHg, lll: SBP<140 mmHg mD
DBP<90 mmHg, IV:SBP<160 mmHg »-> DBP<100 mmHg, V:SBP<180 mmHg »-DDBP<110
mmHg, VI: SBP =180 F f=1& DBP =110 mmHg LLE).
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IR B DEK
BB D TR, A . FBAFET ~DEEZ B4+ 58158 NIPPON DATAS0

JIFRSE, BEWmER, FLUA, BEA, LB BARREEMS
2003;57:669-673.

[B B)RBECRTIRELB A, FBALOBERE, 2ER2ATMIFATHOIZLIELD
RELBH1) I DEAR R —MIRLYL | hOBIRIZEDZ O BRE R T T —Fidlehotz,
A EIE, 1980 I EARICLVEBIN-BRBEABERAZONEEN 1| FALZEIZ 4 F
EBBFFRZEL ., BB RLVBERILEAIFER, BA, FERAICERET LD BRE ST LI,

[F EIAF&RiL, 1980 FICBEAEICLVERINES 4 EERBKBERAERELBH XS
ELT, AEZEIIRAEEERFERFENSRE 10,546 A ThHolz, KFAE TiX 1980~1999 4
11 HICBBRTE M REITHONT, 2FELH, BAFETH, MBAFELCEIZRBTDEERR
WRME B BEMRME, BAEREICOWTIR 1 B OEHBREAKANCE) B 10 FAEHY
DERBTBIEE R Rk, B AEBLUETEY 5 SMET LICHHELESEIC L8
FHEEAT Tz, EDIT, BINF—FETNVICLVER, FUEE R KRV BMI 2282 REL X fE
BREE(95 % 1348 X ) R OMEM DR BRE R Z RO, HEINT-HXEREL AR HE D
BUER I EIC, BEA(2FER, 1A, BRI ICEAREEDIL, RAEREENEE IR
LRI, HE2ARITBIAERBICIBETE THTELEIA: AN EF 5B 4 (PAF:
population attributable fraction)% Kb 7=,

Table2 Mortality from cancer by smoking habit

smokers total
cancer site non kers ex-smokers total(3) -20 cig/day 21-40 cig/day 41- cig/day j
All sites:
Male
No of deaths 48 67 230 150 70 10 345
Mortality(1) 335 423 543 515 586 551
Relative risk(2) 1.00 1.17(0.80-1.70) 1.62 1.39(0.99-1.93) 1.77(1.21-2.58)  1.70(0.85-3.40) trend(+)
PAF(%) 29.5 10.0 13.0 6.5
Female
No of deaths 205 5 23 22 1 0 233
Mortality(1) 247 170 268 275 134 -
Relative risk(2) 1.00 0.79(0.32-1.94) 1.09 1.15(0.73-1.81) 0.75(0.10-5.45)
PAF(%) 2.7 2.8 -0.05
Lung:
Male
No of deaths 3 8 68 40 24 4 79
Mortalily(1) 23 51 158 129 225 221
Relative risk(2) 1.00 2.35(0.62-8.91) 6.76  5.99(1.84-19.51) 11.16(3.31-37.66) 13.10(2.88-59.70) trend(+)
PAF(%) 429 233 16.5 31
Female
No of deaths 20 0 7 6 1 0 27
Mortality(1) 24 - 88 80 134 -
Relative risk(2) 1.00 - 3.67 3.40(1.29-8.93) 10.25(1.19-88.26) - trend(+)
PAF(%) - 7.1 6.3 0.8

(1)Rate/100,000 person-years adjusted for age according to the person-year distribution of the entire cohort

(2)Relative risk and 95% confidence intervals adjusted for age, body mass index, place of residence and alcohol drinking habit
(3)Relative risk was not adjusied for body mass index, place of residence or alcohol drinking habit

PAF: population attributable fraction



[ RIAAEETIE1980~1999 5 11 AILBEFC&7ox$E 1L 9,629 A, BHFR 91.3% ThH-
Too TOHRTEIFFTELIL 2,011 A, BAFETHELR 579 A, FISAFETEK 106 A Tholz, E
FERRBIEIER R OBAEGABFE T ROMEMAEREICOWV TR, BHEO2RAEERNT,
BIEBUEE NIEREZ IR THCIAIBEL, BERRERELRBITE LTI R B ELRD
AR THotz, BBAICONTY, BEbRFEOHERN AN, FERB (2R, £85A, i
BANCEAFETEDH L BRAEVER NEEICE U238 812X 5 Population approach R, £
FENZDOWTIREE T8I0 B 9%, LtE:2%, BATIXBH:30%., ZtE:3%, MidsA
TIRELE B 43%., LM T%HCETF - ERETILN TEDL, AR/ EPLH L)L
7ot (ERREEZBR),

(A= |REDEES PAF (LD HIBF LIz — M FRid D72 SRz BT BFEE~D A
0 HEERE DM, HDL cholesterol {EIZBIT A MM LEBIETOMAERE., BEIZLDHE
EEFTOARIZEIDFBRROMBREL LT HICELEE> TS, £z, BARITRWTHRIEL A
BALOBFEAORERREL ANTOLI-BERBFFELHS, L1L, 2R —MFRTH
ARERJTEVINAT —F5AWT, REOEER AN FEARE CHELHARE 1T
LAHRBEROERIFNEE X OND,
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A A ANIZ BT BRI 27— )V E & FE K BIFE 1= 0 BE

Okamura T, Kadowaki T, Hayakawa T, et al. What cause of mortality can we predict by
cholesterol screening in the Japanese general population? J Intern Med 2003; 253:
169-180.

[#FFem B B9 oL AFa— NV EMEVWER TR, BV AFa— L DOAT)—= /it ko T ¥
DIV RBOF TR FRTEZPRRERTHS, A ATV AT ORI IELITh
NTWa7es, ZDEZEEZFAOIILTBILEND S,

[BFFEFIE] 1980 EDMERIBRBEBFAEZ IR 10,546 ANORBRBEBOREREST —4
KBDHD 460 AZERSLTZ 10,086 A% 1994 4L F TBBFLZ, BFIBBFARREL /2 o7 870 A%
<, B 4,035 A, &t 5,181 ARBITHHLLIL, XN—AT/VBORaLATFa— NV {E
(mg/dl) T 160 A, 160-199, 200-239, 240 L EDAFEIZS3T T, 160-199 ZELEL L= FER Bl
DOIREREE . 8. mME, ¥ERR. BML, BE, 808, BT 7 (BB ETME
BB 2 FREL TR,

[ 7FER]

160 KRG THRIE L EREVMRAMEZ B, ZOEBERIN—RAFAhD 5 FLNDOFELT S
BRSEHRLT, ML AT a— )L ERZ T S A LIS OBMF A, FERAFRRBKA
TR B R EEAR D Aot AL AT — VEY, B RALIEDBEEYRL,
BHED 240 LA ETHEBEZE RO, E7= 160 REH TR A BRICHBOAFLE LI EL, ZThbnl
Y 5 ELUNDETERWTHRIFETH -7,

F. MARILXFO—/LEEE MM OES . FFRANAEL

#£2aL RT0O0—ILE E kMR R AFiEAS A
(mg/dl) RR (95% CI) RR (95% CI)
Bt Bz it
160K 0.93 (0.35, 2.48) 2.40 (1.11, 5.18)
160-199 1.00 1.00
200-239 1.83 (0.81, 4.13) 0.60 (0.19, 1.88)
2400k 476 (191, 11.9) 0.90 (0.20, 4.09)
oo i
1603k 0.89 (0.29, 2.73)
160-199 1.00
200-239 1.16 (0.55, 2.43)
2408l L 1.99 (0.79, 5.03)
SE)RRIZHABIRE., 4£aL X 70— )LEAN160-199D 5T IL—FDFET=
BEI1LLTIHELTWS,

[ArE—2]

AANEH TR AL AT o — VEORIEIXE LM LNRBFE T OEKRK FThHoT-, RBAT
RS ALIEaL AT o — L ORERR, FFREERCBEFROEEICEIAREDOWERIZLAEE LD
iz,
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THHERE B B SRR 2 P FE T IC RIE T R
— BARADORFHLER NIPPON DATA 80 @ 19 FERMDBIMERLY —

NEFEBAT, W FHE, B A, FEEE®, LRI FEADHEE 2004; 51:10-16.

[0 BER] DREOEECBT AREFETROETIE, RAICEBIT 3 MEOFHRNRIET
BEERKESEFELTWS EEZLNS, TO—F CHREFOABKREF L LTEE ShAERA
DOFERBIX EFEMICH D, AR TIIOBESBIETE LUOMEPRECICRIETEEEH L,
T 5ELbiz, MEROFREZIOEEBIZONTHRE L,

[#Fze515] 1980 &£, 2E» 5 EELAMH Sz 300 HEX DR 30 U LOLEREMNE LT
HERBEABEBHAEZDE S 19 BB L7z ( NIPPON DATA 80 ), ZHRFF 30~T4 RDHFD H
LR BEAEN 2K, RERFMBEHEERIE LR 9,074 A (B 3,984 A, % 5,000 N) 2 xEd
L, BT OFRETHNL 1,524 A (B 861N, 663 N) Thol, RAX 7o REICL
5 MFEE I M ERR RN 4 549 L (2112, 113-122, 123-138, =139 (mg/dl)), ¥ERIEDEE
FoHHFETELEWVERIZOE L, Mantel-Haenszel {EIC X W ERLFHE L T 112mg/dl LATEE
IZRHT D EBOLIT, 2METR I ORBFET OMEMERE 2R, £, MEESHNES
DFEIFNFE TN RIETEEBITOWT Cox DIBINY— REF AR BANWTESERZFHE L TR E,

[#R] Bk bIChBEERRDBVER CR2ETE XVORMEFFETCOEMERENFREICL
AL, BEIM UV FRECBWTHLHEETHo =, MEFORFIORNTIX, LTHIZBWT
123-138mg/dl DR CRHEEFECNAERIC LA LR, HOBERB I UBHTREZE TIT o
Teo FRABBLUEEEREOMNKE 10mg/dl (EWEILMEE 8. 9mg/d]) EHRICLBE%T, £
MR TIIBEDOLEL, 2MEPIELE, BHEOMEZELLT L L ULEOMEmMFE Iz
THERBESA LN (TRBR),

[AyE—V]IFFRICL Y

3¢ REREMAEE 10mg/dl (B 8. 9mg/d]l) LB HY D2 fHD LREBBL L HITHEFFE
B RIET & 2R R BIRIFET @ Cox NP — FEb (95% B E ) . —
COBREFLRDI EBRE

MRS YN | SERRE "

3 - ( ) ( ) iz, BEERFE IR IEICIT
3t 1.04 (1.03-1.05 1.04 (1.03-1.05 . .
LMxmFEE | 1.06 (1.03-1.08) | 1.05 (1.03-1.08) HOY, BREDEEOREE 2
FRAE ZEFET 1.06 (1.04-1.09) | 1.07 (1.04-1.10) SE T 7
Fibé H i, ZE = 1.05 (0.99-1.10) 1.05 (0.99-1.11) 5 k bRETR S BRIKM L
fbmEERFET=| 1.00 (0.91-1.11) | 0.98 (0.87-1.11) ZEZzBHILVNTED, ¥, R
LT 1.04 (1.02-1.05) 1.04 (1.02-1.05) TRILIENMERIC B 1 | FEER TP 0%
LR EEPIET 1.06 (1.02-1.10) | 1.04 (1.01-1.08) EbhR ML TCENBOERL /2
MtEEFET | 1.05 (0.99-1.12) | 1.03 (0.97-1.10) . .
b6 HS 1ty BE - 1.09 (1.05-1.14) | 1.08 (1.04-1.13) S TWBRREMNH B, SHBIER
{ENEEPFET| 1.00 (0.90-1. 11) 0.99 (0.89-1.10) BOBEE & bIcTFHIzET 3
T + ERERE
++ RS, BEME, METRHIRGL, BMI, S, #E, R HEET D LERD B,

mFE I L AT o — /Nl %
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Okamura T, Hayakawa T, Kadowaki T, et al. Resting heart rate and cause-specific death
in a 16.5-year cohort study of the Japanese general population. Am Heart J 2004; 147:
1024-1032.

[0 B BRI EEGENTH-> ThLMEO LERBERIBEA, BB Dt LR
BOBREFLLTEESN TV, AT RITD e, KR TII LB L ERL TR
BIFEC LD BEE T LTz,

[(FRFIE]2E 300 HEMSBILEERMEINE 1980 FORRBEAERRAETZDEE
1998 £ FTEBFLT-, DASIIESE 12 FHELER D 4 BEROMBIOEHL., SRR,
DEAMRE), BRBEBOBREEOHHEIISFTHOERIILT, 8,800 AMBEFASRLZRY, 5
KX 1994 ££5K £ T ICD-9, FH LLEEIX ICD-10 TREL, RO ZHETILLRELE
M LEBOBRSERBDLNLD, TH T — 2L DA RV MW TOREIL. H
Hl, 5 (30-59 7%, 60 mk Ll E) T4 T T, Bb LB EEE B LA fE
BRERMOBEREZHEL TR,

[#52£]130-59 mO B TIX, HHLBEEOZVE (274/7)0i%, Fb7eWBE (HRC 60)ILEL,
FECRBHESRIEL, BIET OMEMERE (RR) B8 -7 (RR 2.55, 95% CI 1.22-5.31, RR
1.45, 95% CI 1.06-2.00), ZOMHM T M THIZIERETH o1, LAREIIMZEFLIIBELR
T, LBARUMETOHMER B2 BEEL R L (TRSBR),

B, 30~598%
T A Boomsnsie
09
R
i
3
%
* 98 N N
L &b ORENRZN
4/
a7
0 5 10 15 20
BRI (5)

LU 6T 0 X572 BhErY 60 LA _ETIIERD o Tz,

[AyE—V)RERO LB, BAAOHFEHNBLZOBET, LIFRECOEREKFTHD
ZEBHBMLRST, ZOEREL T, RBEMEEO T, BENR LEASCRBEEOFE
BHEEINSID, BEZRTLBERESDOEIIERTILENDS,
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Nakamura Y, Okamura T, Tamaki S et al. Egg Consumption, Serum Cholesterol, and
Cause-Specific and All-Cause Mortality: NIPPON DATA80, 1980-94. American Journal
of Clinical Nutrition 2004; 80:58-63.

[#F&. BAY]

FHIIZBOIVATu— N EH T2/ kT EE COXRRRE CIIRIMERIIHI RS
NTW5, BEKXKEDHART A ATP Il THIBIMERZIRIC 2 BF TITHEZ DI ICHEREL T
B, L LBIPERL MEISE ., T4 0 ST ~IoE L RILHED T2\, Framinghem BF
R TIRBIMEBIIMFER IV AT 0— /VE(TCH) & FRICEEBE 522V EREL QAL T
10 AR EEX3ELT Hu OB THHIMEREILE it O R B(CHD)RIER L UIETIC
BBEEZIonEU, LOULRTEORRENT 912 Hlbdi | kB OMBRIIFHFLEHE
RIEEE THOOM BRI —RASRICY TTEDENEINNCRIENHD, SOIZhBRET
BRIV ERAV AT 0—) U ED LB SRR EILERTREWED (ChETOBREICEDL
KETITRINGBERIL AT — L0 29% R EFH 5T 501251, DA E TN 48%) bARET
DORBIVBULETHD, T2 ThbE— R ERLITHILL L2 RRELTRAEHLZ NIPPON
DATA 80 BFFEDT —F_—2% W TRET LT,

[Fi&]

1980 FRIZZERBEETO 5 300 VTR EESHEL ., 30 F LU LOBLEdRICHKRE, HE
HIC LD EEARBRIC BT AR EWEL LA CERELTV. T0% 14 ERBHLE, B
PMEEREIZ 1 R 2L L 1 B LA, 2 BIZ 1 A, 8I 1~2 &, Bz | AR 5 BRIz
TRIZE%5, BURAROMEE, MHFEEREFCT —FIRBOH o Toxt xRN
9,263 #il (% 5,186 5B 4,07 IZ OV THREILIZ,

[#XR]

ZHETIIRIMEREL TCH SICHEBRBEENHY, BIIERENZWVIZERBEKTFNHIC
TCH @b orz, BHETIIBRINMEREL TCH LORMICH B2EEE R0 oTz,
HiZi3ETOYE REFOHRBERBEL TFREMTT5 Cox ZEEMITHFEERT, RIM%
1 B 1 EEERTAHEENE(1LT2) LUt ERIETRIT 1 B 1 ERMBERTS 3 B TEL. &
WZIBIZ 1~2 EEEEE CIIRRSE CHERHERREEA 0.78(95%S 4H X ) : 0.63-0.96) L FAHAUIC A B
KDy o7, EMENCE B TITeh o7 B3 PzEH—, CHD-, U BT HELEIC 1~2 AR
TIERVEMICH o7, —HFBHICBWOIBIMERERIE LR, FERFIFE T RITITZA HREE
HERDIeDoTE,



CoxfiZfr—3 ¥ (NIPPON DATAS0)
(iR, M. BUB, CUEh TR
fExEbRE f2E

LA

axiERE R

AxiEBEE  CHD Ax{fEhRE B

© = M W & WM oW -

2+/day 1/day 1/2deys 1-2/wk Seldom

2+/day 1/day 1/2days 1-2/mk  Seldom

[BR]

S EDOMRERTERICERDH > DILAHE THAIH, K- RINOFR TIEBIMERE M
BIEEOBICELZRBOOLNTORY, —REREHRLLIZHIMATIL LTI~ BHE
DHEBLVEBOEM POV ATa— AL EERLTWBEDOHELHD, e, BT LHEIC
THELEL B TREEL T2 BMLLEIVDRWERBETED, ZORDEEIEREICERL
THEHIZBOTIRINEREIBRP LI ATREMENH B, 6> THMHEITBVTHRIMERULH
RLZTORETHHEDREMITERE 15 FIREIESH D,

[#&5]

BINBEREHDRERIRT HILIIRR LFATHIZLBBESNT,
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Okamura T, Hayakawa T, Kadowaki T, et al. A combination of serum low albumin and
above-average cholesterol level is associated with excess mortality. J Clin Epidemiol
2004; 57: 1188-1195.

[#F7em B )RR K DBIFRZE Tt ME7 L7 I DRIED, BREBRALRIECOGBKREK T
EENTWAN, R TORER D2V, Fe—RICOLBE7 VT IV EBREWER, 2L A 7o
—EL BV, T DOIEE ~OERE RIRICRA LI RIRIZL AL 2,
(R FiE]EEILEEAHEIN 300 HXKITEETS 1980 FORRBHRBERREZD
F% 14 FHIBBFL7- (NIPPON DATAS0), ZD5H 30~59 D RE DI bLIETR 255 FBEEE
D72 6,957 A (B ;3,062 A, ;3,895 N) B radRE Lz, 1980 L RO TNV TIET,
FHIL =43, 44-46, <47, ZHEIL =42, 43-45, <46 (g/L) DITN—ITH) T, 14 FHDIE
CLOBEEERNLE, TATIVHROBVEE1LLEROZIN—TORCRERE, HilLE,
VEPRIR . BB R FANCRMEL TR,
[BRIBETIX. MBETAVTIERTENE, BIET, BIEFEDIET, FEBAFIEREFEAIE
CMER2AEMERLE, MaL A7 — O R RAE (EAROME, Hik:185 meg/dl, Z1:185
mg/dl) CRIBEEZ 27N —F I3 BE, TATIVCI AT R TERRBaV AT — L35
W N—FTOARBOLNE(TRESR).,

. RIALATO—L RN EQREISEH 5 0ET LIS EEBRET . FRBASECONE

I;B7 LT3 E 2Y ] ERBEAET
(Stratum mean, g/L) RR 95% C.L P-values RR 95% CI P-values
B 47-(48.1) 1.00 1.00
44-46 (45.0) 237 1.13, 4.97 002 400 0.92, 18.1 0.08
-43 (41.8) 3.37 1.53, 7.42 <001 5.04 104,245 0.04
2.6-g/liter (1SD) D&M 0.68 0.53, 0.87 <0.01 0.68 0.45,1.03 0.07
it 46- (41.0) 1.00 1.00
43-45(44.0) 154 0.81, 2.91 041 1.63 052,516 0.40
-42 (40.9) 197 0.97, 4.02 0.06 1.87 0.43, 6.55 0.48
2.4-g/liter (1SD) DM 0.81 0.68, 0.98 0.03 0.82 0.60, 1.11 0.19

)RR (IR EREE, TATIVARLEWI N —F DR RE LELTHEL TV,

LoORITRU BEIIBaL AT — VB P RERFEOEF TIXALN T e o7z,
[Are—V )R OBV ATO— NV EERFD, HOMET7T VT IAEMEVE S HEH A AN
DOIET LHE FRITIER THoTz, MBT AT I, aL A TFo— A DiB{bEBFZLIZK
S TRRBRAFETICHTAHEER L RL TOALHRAIENS, AELLRM THERRET
DN, MABLRICL > THRE FHICE AR igELRVES,



W FERL R D ER
BEEAEAS AT, DHEE, RERSREA. RIECTIIRIETER

Ueshima H, Choudhury SR, Okayama A, et al. Cigarette smoking as a risk factor for
stroke death in Japan. NIPPON DATA80. Stroke 2004;35:1863-1841.

[ B )RR CRIRES N ZE R RIE - FE T OEREF ThAZ LS TV s, B
EDObLPETOHETIX. BRRBREICZ Lnolz, 22T, BENSKMEFRIETITE X 2 EIC
ST, BRERRTIEFICRBWTHREIL, o, LHEEIET, MIBRIRATELT ., I
TR AEREIZ OV THREI L,

[FFoe 5] 2ENLEEA SN 300 HKIZEETS 1980 FORRBEBEMRESD
% 14 E£HIBBFL7= (NIPPON DATAS80), Z0D5%H 30 B LA EDBERBRBEEEEDRR 8929
AN(B 3972 A, % 4957 N & de L, 1980 £ SR BIET BN, Iy 7 ALLFIANYF—F
ETFNERW, BEDVRIE2ME., S5 (Body Mass Index(BMI), kg/m?), MiFMaL AT
—NVE, SEEE, BRAREELREL TREB L, SFiElhciTor,

[FER)BHTIL, FEREEITHL T, 8 B 25U EOBEE T, MAEEIL 3.26 1%, xF2
BETIX 217 15, LAFEE 4.25 1%, RUKRB 2.15 15, BIERBEE 2.00 fif, MIET 1.5518LF
BICRETHo 7, THICBWTH, EFLET 3.91 FLEETHo 7, BETIZBNTH
1.32 fELBVVEREZ RIS, BIEE DR DRV HDFR TR (R), ¥, #R 1
FOMYETH, BHTIIRAEE 2.97 5. BBRBEA 149 BLFRICEIo, DRBIXER
LBV DOBRTEE TR ofc, BEEOMEFFETAREIZS 1.5 15, K 1.6 f5&
Bl BLER, LHEETIL. BRLbIEERER OKEITR> TV,

& REEROBIEL, %ﬁ'iﬂ%ﬁ{éﬁ BED-REE - BORBUHEERTCFADEIRE

T
REE BEE
EBUEE RIEE TRLIPN/B 2L E/H JEuEE # ﬁ 1RLA/H 2L E/H

BRT 1 1.17 1.14 1.55% 1 1.31 1.32
BIRRBER 1 1.20 1.49% 2.00% 1 1 03 1.43 235
$MmizEch 1 1.56 1.60 2.17% 1 1.31 1.42 391%

i 6 3% 1 3.06 2.97% 3.26% 1 1.60 1.75 2.31

A B4 o 1 0.60 0.42 0.68 1 1.23 - -
BibkR 1 0.98 1.40 2.15% 1 0.89 1.58 -

DIHEE 1 1.00 1.56 4.25% 1 0.87 1.27 -
*HE

[Are—V ) RESRFEBAFETDIATEED B LI, T TIZ NIPPON DATA THE#HEIN T
50, BAEFRTARED | BT L ERE. AU LT HU LONEFRCERELBD,
BRBEEBTFHO MDD, REMNROBEMBERIN, o, REIIBWTH, BETH
B HERRDERERHZ LB b >T,
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EROREY L INVERWE-EERE B EABBEOSER S
BIEAN, BREE, L&A, AFRE—, MUK, EZH. BEEH E4£0
FEEE 2004; 51(11): 7-12.

[FEDBH] BAAORKRERTBWT, minE OSEM O B FAETEEME (ADL) OHEBLH
OINTTBILL, 5EED ADL R TEHEREE L TE3ME FRIROERERALDZLE BREL
7o
[FFEFHE] 1980 FICEEAPER L - BRBREBERFEDOZZEDID, 194 FORAT
65 BRIl LOEEMEF L W REL T, BEHBOREBHZEL T ADL AEEZEBL., €DK, 55F
FIAB LTz 1999 FFI[FHRD ADL DBBFFEZER EHEL | 1994 40D ADL X53T0IT ADL OHEBIR
RERFTHLLBIC, ADL R THEEEZ R N TEAM8 5 FRIREERLE,
[#R] BIiO5FEDOEITH I ADL BME T LIz E 1L, BHETS.1%, KM 13.2% THY, &£
FlicB 2B FENSD 5 FEH D ADL R TFTORERIT 10% Tholz, e, B LE DI HEEM
THRELEZFOBIAIX. BES LTI 2 FFEh 0T, 1994FERD ADL K THEDS L 5K
H ADL BMETUBHT TR EDOEI G, BB HIZHA 1.6 FRb o703, 19944ERD ADL
IKTHEDILRTELEHDEIEIL, BEHENLHITHAS 1.5 S/ o7z, ADL & FTHDSERMDIE
TERiX, BEFOFRTRITIAT2.5 550 3 {EEdolk, —FH. ADLIETEDI S, 9 20% D
EH 5 EHTEIRBETER TAZENALNL2oT,

AFEREREFIAL. FEFEHRENIC ADL B#F & ADLE THED AL S, 5 F%D ADL K
TEBEN BEREHETH-00RE S FTRR)EERLZ,

B SERICHETDADLETHNES MY SN H FillE, NIPPON DATABD
HIAOAYR R¥ BUEHSOHGHADLETEY ADLETEOAN HE SERLADLETNEEON

B
85~09 D AN A 0.043 A * 0,043 K 0.385 K * 0,385
0~74EDADQ B 0.048 B * 0.048 L 0.400 L * 0.400
1S~1EOARN c 0.108 C *0.108 M 0.258 M * 0,258
20~84OA O D *0.209 D *0.208 N 0.348 N * 0,348
SSEELEDARD E 0.143 E*0.143 o] 0.121 0*0.121
11 U= 3 (A%0.043 + - -+ E40.143) W= X (K% 0.385 + +=«+ 0 0.121)
it
65~09 DA D F 0.047 F * 0.047 P 0.778 P*0778
0~1480 A0 Q 0.092 Q *0.092 Q 0.429 Q *0.429
5~T92O A0 H 0.204 H * 0.204 R 0.294 R *0.294
B0~B4RD AT 1 0.308 1%0.308 s 0.429 S * 0429
s EDOAD J 0.258 J * 0258 T 0.119 T*0.119
18 V= X (F % 0,047 + «« -+ J %0.258) X=Z(P*0.778 + -+ T *0.119)

[Aot—2] BROARFREROFFELRE BT, bREILBIT2EEHED ADL DRIE AL
MIZL, EBIZZEDSEF DB E AONICT AN TE, AFRICBV T, REDERER
BD B ILELENBERE»OSEROBENBE R HHTINMERS ., 5%, SHETH, £
ERFRICBITAEMREHEO RELZEOEBERICL UERTAILNTRETHS,
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Nakamura Y, Ueshima H, Okamura T et al. Association between fish consumption and
all-cause and cause-specific mortality in Japan: NIPPON DATAS80, 1980-99 American
Journal of Medicine 2005; 118: 239-245.

[HF&]

B&LboPERMAREFETHY, BRECTHMAFE CEER=BEEMLDAENHR 1
M THHZEMLHETL TR RBHENEZNILLEETHS,
AARADABRENZVZLIIHONTNOT, ZRBRFOMRO—2IZ LWV RRERITHE D
bdbofe, HRDEHIE - E0REREL LHEEF T RE LB TIIORHEEzaaTHh N
(ERBEH) FREVIN, 2aul NV HRRROBE TLHEER RN —RICE B AR
BB LERBUIZS, 2aa P ANMRIIIKRERB{BHZ, — RN TORBIRELHE
ERTHE RATELLOBERERTOIMANLE Tholz,

[HiE]

NIPPON DATA80 FF 2D T —F_R—R% FIVVTID SRR LIz, 1980 I BIEA ML 2E
300 HETIZB VT I0 F UL EO B LERFLL TRBEITV, REXRERHAE, AR Y EAEL LK
HLFREEITol, TO% 19 FEEBEF LTz, BEFBRARIC T TICMEZE, LIHEZEDBEED
BHBITRIIRI LT E 9,252 B (BB 4,070, &£ 5,182) # R ERBAETRHERICI - TARAEBEER S
BT, BBEBEHORELTE, LIERFE T RRERMITLI,

[F55R]

ARMDBEE LM, Fi, I, BaLATo— 0V, 0/E, BRE, WE, fKIERE DR F CHRE
LR RLAI 1~2 FEABRELEELTHE | B 2 B EASRBEORIET R
0.99(95%EHE K :0.77-1.2N B DV BN LB HIBA L, FRBIFE IV TOERE
T bORRh o7,

[BR- iR

S EIOFE RN LRRFE LR T3 &k ke oz, £ORERTD B ARADRERFZIME
T BRELL EORAEBINHY, LBEELT <& A 1EREOABRRE T IR T2z
HBRE B R AR ThHol i LICER T 5L E 25N 3,
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Table

women.-----NIPPON DATAS80: 1980-99----

Relative risks of all-cause and cause-specific mortality according to fish consumption among 8,879 men and

2+/day 1/day 1/2 days 1-2/wk seldom Trend P
Total Person-Years 9738 50488 50066 39149 4433
All-cause Death, N 138 584 496 450 77 (total=1,745)
/1000 person-years 14.2 11.6 9.9 11.5 17.4
RR1 (95%CI) 0.98 (0.76-1.26) 1.01(0.87-1.19) 0.96 (0.84-1.10) 1 1.10 (0.86-1.42) 0.87
RR2 (95%CI) 1.00 (0.77-1.29) 1.03 (0.88-1.20) 0.98 (0.85-1.12) 1 1.12 (0.87-1.44) 0.98
RR3 (95%CI) 0.99 (0.77-1.27) 1.03 (0.88-1.20) 0.98 (0.85-1.12) 1 1.12 (0.87-1.44) 0.94
Stroke Death, N 26 101 80 67 14 (total=288)
/1000 person-years 2.7 2 1.6 1.7 3.2
RR1 (95%CI) 1.21 (0.67-2.19) 1.17(0.80-1.70) 1.07 (0.76-1.50) 1 1.37 (0.75-2.48) 0.96
RR2 (95%CI) 1.28 (0.71-2.32) 1.20 (0.82-1.75) 1.10 (0.78-1.54) 1 1.34 (0.74-2.44) 0.50
RR3 (95%CI) 1.26 (0.70-2.29) 1.20 (0.82-1.75) 1.09 (0.78-1.53) 1 1.34 (0.73-2.44) 0.52
Cerebral Hemorrhage Death, N 5 19 26 12 1 (total=63)
/1000 person-years 0.5 04 0.5 0.3 0.2
RR1 (95%CI) 0.94 (0.21-4.20) 1.00(0.39-2.57) 1.73(0.83-3.61) 1 0.60 (0.08-4.73) 0.98
RR2 (95%CI) 0.93 (0.20-4.28) 0.99 (0.38-2.55) 1.74 (0.84-3.64) 1 0.56 (0.07-4.41) 0.97
RR3 (95%CI) 0.92 (0.20-4.23) 0.99 (0.38-2.56) 1.77 (0.84-3.69) 1 0.55 (0.07-4.37) 0.98
Cerebral Infarction Death, N 15 60 40 43 7 (total=165)
/1000 person-years 1.5 1.2 0.8 1.1 1.6
RR1 (95%CI) 1.06 (0.48-2.34) 1.08 (0.67-1.79) 0.85 (0.54-1.34) 1 1.00 (0.43-2.30) 0.97
RR2 (95%CI) 1.11 (0.50-2.47) 1.11(0.67-1.85) 0.87 (0.55-1.37) 1 1.01 (0.44-2.33) 0.70
RR3 (95%CI) 1.09 (0.48-2.43) 1.11(0.67-1.84) 0.86 (0.54-1.36) 1 1.00 (0.43-3.23) 0.72
I(j}mna” Heart Disease Death, 9 37 39 32 7 (total=142)
/1000 person-years 0.9 0.7 0.8 0.8 1.6
RR1 (95%CI) 0.80 (0.31-2.06) 0.86 (0.48-1.54) 1.06 (0.65-1.74) 1 1.48 (0.63-3.43) 0.42
RR2 (95%CI) 0.86 (0.33-2.23) 0.90 (0.50-1.61) 1.10(0.67-1.80) 1 1.45 (0.62-3.37) 0.51
RR3 (95%CI) 0.91 (0.35-2.35) 0.91(0.51-1.62) 1.07 (0.66-1.76) 1 1.47 (0.63-3.39) 0.54

Total person-years of follow-up, death case number (N), mortality per 1000 person-years (/1000 person-years), relative

risks (RR) and 95% confidence intervals (95% CI) are shown. RR1 (model 1): age and sex adjusted. RR2 (model 2):

adjusted by age, sex, smoking, alcohol drinking, hypertension, body mass index and diabetes. RR3 (model 3): adjusted
by model 2 covariates and total cholesterol
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Kasagi F., Kodama K., Hayakawa T, et al. Health assessment charts based on NIPPON
DATAS80: Coronary heart disease and stroke. B{&F[H5E 2005; 40: 22-27.

[0 B MEAARE > TWAERDZL ~UI LT, HEREBICEHFEEORAER RS
FRUEF ¥y — NI BAZOLDODIRIHEVIEANDY AT DALBATH Rz B TESITHE
BEh, REREHDVIIBEKRB THARY -V THD, BRKIZIT, ZOXHeF v —MNIFHE
THMR, BARMNCEH TELF ¥ —MNIR, £Z T, BARAARRE T2EHFAETHS NIPPON
DATA 80 IZESWT, iMZEF B LUEENR VR BIECRHERE KT 2 A AR B OREFMT
¥ —FE{ERRTHZEE BRIE LT,

[(Br% 5 k] E,LEES SN 300 HIXIZEE T3 1980 ENMRERBRBERBESD
FHERRIT 1999 F£ £ THITBHIFAZE (NIPPON DATAS0) & L £/ H|BH TE/- 9,638 AD
9, 1980 ERFOMREE BICABRH o7z 47 £ERRIL. BiZ, BEEH R UEEREK BIZBEE
ED&H B 256 £ 7RV V2 9,335 4. BHE 4,001 A CEHEE 50.3113.17%) . &t 5,244 A (8
45 50.8113.3 %) X RICUTHEHEIT L2,

R EEFMF v —FEERTH ETERINZER THAHER, NEHMLE, BaL AT
— /v, BERFMFEE, BEOHOWHMAEHOET 10 FLUNOFETREFHEL, ZOHEIN
FERELSUELABIL TEDT LM ER B I UESRE RO BEEFMETF v — M T
RIRLTWS, BEINRRBZFICLT, XX, H2BHENER 65 % CREE ., IUEHME
170mmHg, #aL 27w —/b 210mg/dl, FEFRFMBEIE 220mg/dl Th-oiz&d5E, 10 ELINIZ
5-10% DHERTHBIKBIETHAERIDLHERA SN, bL, ZOFBEIEETNITFETHRIT
2-5% BT AL, EICRERFIMBEEAS 220mg/dl R T ATV THERIL 1-2%~E{ETT
HIENRIHRTEND,

[AyE—V IR T v — NI, 46, MR, BEBE, mMAEKYE, MR EOHE, M1
WaL 27— U, EOE AT TOBRERDOEL VIS LI FE RSB EA-SITRE
WTEY, BLOREEY A-B TESICIEE TN TEHLEI £AFEEBOHRESTH
KREZET DEVOEADEBEMNTICRRT5ZE03TES,

RS 10OFURDREMD AT B I0EHRNRC R

E o I o8
es-18 &-ion
it 3 >0

===== T

w190 i)
ieg-178 [ ] s
140157
140138

FRAES APARE NRESH K

BSATE VRGP 1700199, 2200-TT B 239, T T4 aT
R RIE L ARG T v — K —id—
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Miyamatsu N, Kadowaki T,Okamura T et al. Different Effects of Blood Pressure on
Mortality from Stroke Subtypes Depending on BMI Levels: a 19-year Cohort Study in the
Japanese General Population - NIPPON DATAS80 — J of Human Hypertension 2005,
Volume 19, Number 4, Pages 285-291.

[BF3em B )& M LS F O RS BEERAREFO UL OTHIZLITRE DT RETRINT
7o, BREESRMERIC RIETHBIC O W UIREICI E2D, Zhud, ERmALESHEF LD
BEICEEEYEX TOBZE, RICAUMZEE Y Tho THAMH M & AT L TrI AR R AE b3
R TBYWREBIORIIBMLETHAILERL TS, F2, kAL BARANTIIMZEH ORE
DHFRCIBHENKE R Z2-oTEY, BARICBITIMED FHXROLDICIT B RARROMAE
IZESWie LEOMEREF S LETHS,

[FgeFiElEErbERLMESN 300 HIKICEETS 1980 EORRBRAEBRESDE
10546 A% 19 4B BFL 72 (NIPPON DATAS80) . ZDH %, BZE I OSEEHA2L, H 2 FHICKED
720 9338 AZMEATRIERE LT, 1980 B4 EFD BMIfET 3 4y L. & BMI BE#KAIC X HEHA - $E5E A
JE£ 10mmHg L F- L BHBMZE A3 1 - BUAT ZEFE 1 - b HH R FE = D AR fEBREE %1 - R 15 - LB
VAT a— U, M7V 7 IAE, EE, BMI, BUEZIE, SEEE. FBERINAR, ¥ERFOBE
Rt FMICHELE L,

[HREF AN REOFEHERERIT 17.3 £THY, BUFHE FICBIRINMEFIETIX 311
AL OBREZESET 1L 176 A, BHIMFELIE 68 A Th-o7z, BMI3 S3ALIZ X2 AETR B BID 247 Tit,
i~ BMI MR CUUNEH L /E LR SRR F SR L BEL TV ek, 1K BMI B TR
BERBEL R0 2ok, LAUREBIORET T, IR MTE _E R/ 3K~ BMI P& <M H
L%, F~EBMI R CIINERECR A B LRI (TRSR), Z0iE Rk m =
WOWTHER Th -7,

F&. BMIBIIZH - AR MERA M E &N ZE P IE L, INZEPRRBITET LD EE

Bl ZERIET fRtE EIE T fRi e e T=
BMI RR 95%CI  p value RR 95%Cl p value RR 95%Cl p value

=212 1.09 (1.00-1.18) 0.06 0.96 (0.85-1.07) 0.42 1.38 (1.17-1.62) <0.001
213-238 1.15 (1.06-1.26) <0.01 1.19 (1.06-1.33) <0.001 1.23 (1.03-1.47) 0.02
23.9- 1.20 (1.09-1.33) <0.001 1.21 (106-1.38) 0.01 1.23 (0.99-1.52) 0.07

33 RRIZANMERAME 10mmHG E BRIZ X AR fEIREE,

(A -V hE LA SEET MR NI IIEREIC Lo TRABERDZb DD, AR
DFHOIDITIIETOEREICS W TLEFENEETHD,
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Horibe H., Kasagi F., Kagaya M et al. A Nineteen-Year Cohort Study of the Relationship
of Electrocardiographic Findings to All Cause Mortality Among Subjects in The National

Survey on Circulatory Disorders, NIPPON DATASO.

[FEm BHI] BAORREMCOVT, IRVFa—R I3 FHRLERFTRAE T
BHEDIVEMICOIRMEMTHREALNITT S,

(D] BEARICED1980FEICEBLILBRBERAEOZZENVILLER
REZ 11729, 629 N R FL L, DERBTRRIRFa—RIc LV B HICEE
L. 1980051999410 b= 5 1 9FEBAFRDBIRESR EiE LT, LM FHIL, 5.
IR, m¥E, WEEEERRICEEL, ay 7 R HINF—RHEUTEHRIZXYRD
oo MRIXERLEMBTROWThb2WELLE,

[#R] LEXLQ-QSFIREZATAEDELARIZ, XIBEDL. 57/% (=—F1—-3)H
53. 715 (@—F1—1) Thot, BRI OV TiL, 1. 37(=—F2—1) fEhb4. 16(=
—F2—5), EREHEEFICOWVWTIL, 1. 34(@—F3—-1)&»b1. 35(m3—F3-3)fFTh-
2o STFREIZDWTIL, 1. 63 (2—F4—3)fFd 5, 2. 59 (@—N—1)4%, TEFEIZ2W\WT
i, 1. 54(3—F4—3)E»B2. 33(a—K6—1)ETHo7z (XBR),

[(ArE—2] LEMEERRET EAZTFRITIERFTHY, FEIR/Fa—RTED19%5F
BOMFETEREL ., ORFHRRICEBLRBOREMICAREICR L,

£ —HIELT, TEERZTRTEORET L OEESE 3 v 7 ZNY— FiLE LTRT,
(FEILAIL 9 5 %IEHEFRSL, *** p<0.001 ** p<0.01 * p<0.05 + p<0.10)

IRYFa—F B+xk 3 &
T 5-1 233 (1.51-3.61) *k*x 227 (1.24-4.16) ** 253 (1.34-4.78) **
T 5-2 1.82 (1.49-2.22) #%x  2.52 (1.86-3.42) *+¢  1.43 (1.09-1.87) **
T 5-3 1.54 (1.24-1.91) *xx  1.62 (1.14-2.31) ** 1.56 (1.18-2.05) **
T 5-4 1.35 (0.96-1.88) + 1.45 (0.90-2.32) 1.26 (0.78-2.03)
T 5-5 1.06 (0.84-1.34) 1.02 (0.68-1.52) 1.05 (0.79-1.41)
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Abstract

BACKGROUND: Electrocardiogram (ECQG) is one of the most popular tools for daily clinics
and health checkup and has been used for the National Survey on Circulatory Disorders to
assess the health status in Japanese people. The significance to predict mortality from all
causes among people with ECG abnormality is to be clarified using national samples.
METHODS: ECG findings recorded among 9,629 subjects for National Survey on Circulatory
Disorders 1980 in Japan, were classified using the Minnesota Codes (mc). Their relationships
to all cause mortality over 19 years were examined using a Cox proportional hazard model
adjusted for sex, age, systolic blood pressure, blood glucose, and smoking habits.

RESULTS: Subjects with abnormal Q-QS findings showed significant high death hazard
ratios (to 3.71(mcl-1) to 1.57 (mcl1-3)) to the subjects who were free from any major ECG
findings. Hazard ratios were 1.37 (mc2-1) to 4.16 (mc2-5) for axis deviation, and 1.34
(mc3-1) to 1.35 (mc3-3) for left high R waves. Those were 1.63 (mc4-3) to 2.59 (mc4-1) for ST
depression, and 1.54 (mc5-3) to 2.33 (mc5-1) for T abnormality. The lower the second number
of the Minnesota Codes was, the higher hazard ratio was observed in the Q-QS, ST, T codes.
The hazard ratios of junction-type ST depression (mc4-4), and low T waves (mcb5-4, 5-5) were

not significant.

CONCLUSIONS: Electrocardiographic findings defined by the Minnesota Codes were useful
to predict the risk for mortality from all causes even after adjusting for the other major risk

factors, and the results supported a usefulness of the electrocardiogram for health check-ups.

Key words. Electrocardiographic findings, Minnesota codes, Epidemiology, Cohort study,

Mortality
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Introduction

The major causes of death has been neoplasm, cerebrovascular disease, and ischemic
heart disease in these years, Japan. The electrocadiographic examination is one of the most
efficient and non-invasive methods used to check a condition of the heart. In order to
decrease those deaths, Japanese government had worked hard to implement a series of
multiphasic health check-ups throughout the country, including ECG examination (. The
relevant medical staffs and the participants must be interested in the implications of a
specific ECG finding for the participant’s prognosis.

For an epidemiological purpose, the Minnesota Code system was developed by Henry
Blackburn and others in 1960 @, and revised by Ronald Prineas and others in 1982 ®),
Recently the revised code system was used worldwide to confirm the objectivity of ECG
findings.

The Japanese Government performed a series of National Surveys on the Circulatory
Disorders almost every ten years (U, A research group had been organized to follow-up those
participants to clarify the relation of risk factors, such as obesity @, smoking ®, serum uric
acid ©®, total cholesterol ™, blood pressure ®, resting heart rate ® and so forth 1011, These
participants were from a national stratified random sample throughout the country, not
merely nation-wide pooled samples by relevant researchers. It was an epoch making
achievement to follow these nationally sampled participants and to evaluate their ECG
findings objectively with the by Minnesota Code system. The attempt could be achieved by
support of Ministry of Health and Welfare (presently new Ministry of Health, Labor, and
Welfare) and extensive cooperation of nearly 300 local Health Centers along with
collaborators listed in Appendix I and II. Similar type national samples were available in the
United States for National Health and Nutrition Surveys 1971-75, 1976-80, and 1988-94, and

many valuable reports presenting year-by-year (12-07, but not yet for extensive ECG
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findings.
The purpose of this study was to investigate the relationship of ECG findings coded by
the Minnesota code system to deaths of all cause by following-up 19 years of national

samples participated in the National Survey on Circulatory Disorders done in 1980.

Materials and Methods

The Japanese Ministry of Health and Welfare carried out the National Survey on
Circulatory Disorders in order to clarify the recent status of Japanese people by examining
all residents resided in the 300 stratified random sample areas selected throughout the
country in 1980. A Working Committee charged local health centers on health check-up in
the assigned areas under the guidance for the National Survey (the details described in an
Official Report by the Ministry @ ). In 1980, 10,546 people participated in the Survey
(Response rate was 79.1%), and the Cohort Study Group on Activity in Daily Living and
Prevention of Degradation in Quality of Life among the Elderly followed them up to 1999.

The Cohort Study Group identified 9,629 (4,103 males and 5,535 females) alive or
dead peop_le with ECG record successfully by 15tk September 1999. Among them, 118 were
lost after the date of moving, but they were definitely alive till the time of moving out
according to their official records, “residence registration record” kept in any one of local
administrative offices throughout the country. The number of deaths was 1,327 (13.8%), in
which 711 deaths were males (16.8%) and 616 deaths were females (11.4%). The detail cause
of deaths among this cohort appeared in the previous papers ©®X™® and a series of annual
research reports 1. The frequency distribution of deaths did not differ from the national
figures in 1980-90. A Working Group of ECG Coding for the National Survey on Circulatory
Disorders carefully coded their electrocardiograms twice by independent coders who belonged

to the different university or institution in 1980 (Appendix II). If there were any discrepancy
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in their codes, the third well-experienced coder (one of the authors, HH) made final decision
strictly applying the original coding rule (Minnesota Codes 1982 3),

Major ECG findings were abnormal Q-QS (mec1-1 to 1-3), axis deviation (mec2-1 to 2-5),
high R (mc3-1 to 3-4), ST depression (mc4-1 to 4-4), T abnormality (mc5-1 to 5-5),
atrio-ventricular conduction defect (mc6-1 to 6-8), intra-ventricular conduction defect (mc7-1
to 7-8), arrhythmia (mc8-1 to 8-9-1), and miscellaneous findings (mc9-1 to 9-3, 9-5). The code
5-56 was one of additional Japanese finding for minor T abnormality (T amplitude less than
one tenth but over one twentieth of the R amplitude)® The code 8-9-1 was assigned to
ectopic beats less than 10 % of recorded beats defined for the Survey. A defined control group
was free not only from the relevant code to be analyzed, but also free from any major ECG
codes. An abnormal electrocardiogram (ECG) group consisted of subjects with any of major
ECG codes, and it was used to analyze the over-all abnormal ECG findings.

In order to apply a multivariate analysis, the Cox proportional hazard model 19, the
authors considered the major confounding factors, which were sex, age as of 1980, body mass
index, and systolic blood pressure, total serum cholesterol, blood glucose, smoking and
drinking habits. However, the hazard ratios of body mass index, drinking habits, and total
serum cholesterol did not show statistical significance by a series of pretests and were
excluded from further analyses. The number of cigarettes divided smoking habits into 4
levels, such as 3 for over 40 cigarettes /day, 2 for 21 to 40, 1 for 1 to 20 cigarettes /day, and 0
for non-smoker, the last of which included ex-smokers.

In order to clarify the effect of deaths close to the date of examination, the Cox death
hazard ratios were calculated for deaths in 1980 to 1999, in 1983 to 1999, and in1985 to 1999.
A statistical package, Dr’ SPSS II (which was a subset of the SPSS sets) was used for this
analysis 20, The hazard ratios described in the result section were all statistically significant

(p<0.05), besides otherwise specified.
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Results

The number of subjects with ECG findings and deaths of all cause showed in Table 1,
along with the death percentages in 19 years. Number of subjects in the reference group was
5,635 and the deaths were 836 (15.1%) during the follow-up period. Number of subjects with
any major ECG code was 4,103, and the number of deaths was 1,174 deaths (28.6%)

The hazard ratios of 5 risk factors among subjects along with any one of major ECG codes
(Table 2)

With analysis using Cox proportional hazard model, the death hazard ratio of subjects
with any one of major ECG findings were formulated in Table 2, adjusted for sex, age,
systolic blood pressure, blood glucose, and smoking habits.

The hazard ratio of females to males was 0.65. By separate analysis by sex, the hazard
ratio of subjects with abnormal ECG among males was 1.34, and tended to be higher than
those (1.19) in females. The hazard ratio tended to be higher in females than those in males
for smoking habits (1.29 vs 1.18).

The effect by exclusion of the deaths close to the date of examination (Table 3)

The Cox hazard ratios of mortality from all causes were essentially similar for the
subjects wjth abnormal ECG finding before (1.28) and after excluding the deaths within 5
years after the examination (1.21). Those of sex, systolic blood pressure, blood glucose, or
smoking did not change appreciably.

Based on these results, the further analysis by Cox proportional hazard model was
performed with all deaths throughout the follow-up period.

The hazard ratio of subjects with any one of Q-QS, axis deviation, and high R codes(Table 4)
1) Q-QS codes: The Cox death hazard ratios of subjects with each Minnesota code
adjusted for age, systolic blood pressure, blood glucose, smoking habits, and sex if applicable,
were shown in Table 4. The ratios for Q-QS code 1-1 were significantly high in both sexes.

The ratio for minor Q-QS code 1-3 also showed a significant elevation.
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2) Axisdeviation codes: The hazard ratio for axis code 2-1 (left axis deviation) was 1.37 for
male and female combined. The ratio was not significant in males (1.19), contrary to that in
females (1.81).

The ratios of subjects with axis code 2-3 (minor right axis deviation) were significantly
high among males and females combined and among males. The hazard ratio for axis code
2-4 (extreme axis deviation, 2.85) and 2-5 (4.16) was significantly high among the sex
combined and among males, and tended to be higher than those codes for 2-1, 2-2, or 2-3.

3) High R codes: The hazard ratios for codes 3-1 and 3-3 (left high R codes) were
significantly high at the same levels. The hazard ratio for code 3-2 was significantly high
only in males. The ratio for code 3-2 tended to be higher than those for code 3-1 and code 3-3
in males.

The hazard ratio of subjects with any one of ST depression and T abnormality codes (Table 4)
1) ST depression codes: Among the hazard ratios for code 4-1, 4-2, 4-3, and 4-4 (ST
depression), those for code 4-1 and code 4-2 were significantly high in the sex combined, in
males and in females. The hazard ratios of subjects with ST depression were ordered
inversely by the second code numbers in the sex combined, in males and in females.

2) T abnormality codes: Among the hazard ratios of subjects with T abnormality, that for
code 5-1 was the highest in females and in the sex combined. The ratio of code 5-2 was the
highest in males. The hazard ratios for code 5-4 and for code 5-5 were not statistically
significant.

The hazard ratio of subjects with any one of atrio-ventricular and ventricular conduction
defect codes (Table 4)

1) Atrio-ventricular codes: Among the death hazard ratios of subjects with incomplete
atrio-ventricular block, that of code 6-2 was the highest in males and in females. The
hazard ratio for code 6-5 (short PQ interval) was also significantly high in males or females.

The ratio for code 6-3 (PQ prolongation) was significantly high only in males.
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2) Ventricular codes: Among the death hazard ratios of subjects with intraventricular block
code (code 7-1,7-2,7-3,7-4 and 7-5), those for code 7-1 and 7-2 were significantly high.
Although the ratio for code 7-4 was also high but not significant in males and in the sexes
combined. The hazard ratio of subjects with complete right bundle branch block (code 7-2)
was significant only in females and in the sexes combined

The hazard ratio of subjects with any one of arrhythmia and miscellaneous codes (Table 4)

1) Ectopic beats: The death hazard ratio of subjects with frequent ectopic beats (code 8-1)
was over double but not significant in males and close to double in the sex combined. The
hazard ratio with less frequent ectopic beats (code 8-9-1, An optional code for the National
Survey) was also over double and significant in males.

2) Atrial fibrillation or flutter: Among the hazard ratios of subjects with arrhythmia, code
8-3 (atrial fibrillation or flutter) was the highest in females and in the sexes combined. The
hazard ratios for code 8-7(sinus tachycardia) and code 8-8 were significantly high only in
males, but not in females at all.

3) Miscellaneous codes: The death hazard ratio of subjects with low voltage (code 9-1) was
significantly high only in the sex combined. The hazard ratio of subjects with ST elevation
(code 9-2) was significantly high in the sexes combined and in males, but not in females.

The hazard ratio of subjects with counter clockwise rotation (code 9-4-1) was
significantly high only in males, and that with clockwise rotation (code 9-4-2) was
significantly high in each sex and in both sexes combined.

The ratio with high T wave (code 9-5) was significantly high in males and in the sexes
combined.

The deaths from heart disease among the subjects with ECG codes (Table 5)
1) Abnormal ECG group: The proportion of heart disease death in the abnormal ECG group
in females tended to be higher than that in males (21.9 vs 17.2 %).

2) By each ECG code groups
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The proportions of death from heart diseases tended to be higher in males with Q-QS
abnormality, atrio-ventricular conduction defect, and ventricular codes than in females.
Although the number of cases was limited, it was true of the deaths from ischemic heart
disease.

But the percentage proportions of death from heart diseases tended to be higher in
females with the other ECG code groups, especially left high R, ST depression, T abnormality,
ectopic beats, atrial fibrillation or flutter, low voltage, or even counter clock or clock-wise
rotation codes. The death proportion of deaths from cerebral infarction tended to be high in

females with atrial fibrillation or flutter, but not so high in males (25.9% vs 12.5 %).

Discussion

One of major contributions of this study comes from the extensive national samples
residing in exactly 300 stratified randomly sampled areas which were sub-samples defined
by the Statistical Information Bureau, Ministry of Health and Welfare (Ministry of Health,
Labor, and Welfare after reorganization in 2001) for several national surveys in 1962, 1972,
1980, 1990, and 2000. The over-all response rate was over 79% in the relevant National
Survey on Circulatory Disorders in 1980 @, but the response rates in municipal area were
lower than those in rural areas.

The high hazard ratio of the subjects with abnormal Q-QS findings showing the
possible past history of myocardial infarction was observed even considering for sex, age,
systolic blood pressure, blood glucose, and smoking habits. In the subjects with Q-S finding,
proportion of death from heart disease were two third of all deaths and that was almost
double to those in the reference subjects (Table 5). This result corresponds to the fact that a
subject with history of myocardial infarction has the higher risk of recurrence.

Although prevalence of the extreme axis deviation (code 2-4, n=5) or indeterminate axis
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(code 2-5, n=6) were relatively rare. the observed high hazard ratios of early death might
come from any disposition of the heart or abnormal propagation of the excitation due to any
serious heart disease. The genesis of indeterminate axis was suggested as a posterior,
rightward and superior orientation of terminal QRS forces, which might result from number
of causes, by a quantitative vectorcardiographic analysis by Goldberger AL @1

The high Cox hazard ratios of subjects with left high R (code 3-1 or code 3-3), due to
hypertension, cardiomyopathy, valvular disease, or sports heart as well as merely thin chest,
shows the significance of myocardial hypertrophy for prevention of early deaths. The Cox
hazard ratio of subjects with right high R (code 3-2) was the higher than those of code 3-1
and code 3-3, though significance was lower maybe due to fewer cases with 3-2 code. The
highest but not significant hazard ratio was observed for subjects with bi-ventricular high R
(code 3-4) which was added in the revised Minnesota Codes 1982 .

The hazard ratio of subjects with ST depression was higher than that of those with T
abnormality. Since ST depression code should be with T abnormality by definition in
Minnesota codes?), the hazard ratio of subjects with ST depression may show a combination
effect of ST and T abnormalities. Besides coronary atherosclerosis, ST depression with T
abnormality might be developed in hypertension. ST depression might be assumed as a
sign of arterio-sclerosis and/or hypertensive stress leading to the relevant complication such
as not only heart disease but also cerebrovascular disease, finally to death, as shown in Table
5.

One of striking facts was that the T abnormality was always more frequent in females
than males in almost all of Japanese communities. However, the hazard ratios of subjects
with T abnormality (code 5-1 to code 5-3) were high in males and in females. The hazard
ratio of subjects with T abnormality code 5-4 was high but not significant in this analysis.
The code 5-5, minimally low T, was added according to Japanese scientists to Minnesota

codes (18, However, this study could not support the significance at the moment.
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The hazard ratio of subjects with complete left bundle branch block was higher than
that of complete right bundle branch block in males. However, the ratio of complete right
bundle branch block in female was significantly high and larger than that of complete left
bundle branch block.

It was reasonable that the hazard ratio of subjects with frequent ectopic beats was
higher than that of less frequent ectopic beats (code 8-9-1). The frequent ectopic beats might
lead to atrial fibrillation in case of supraventricular beats, and ventricular fibrillation in case
of ventricular beats. The hazard ratio of atrial fibrillation was comparable with major
high-risk codes as Q-QS, ST depression, T abnormality, and so on.

Resting heart rate was an independent predictor of 16.5-year death in this same
Japanese cohort reported by Okamura T et al 19, The significant relation was observed only
in males in this study, as shown in Table 4. The association of heart rate with coronary heart
disease was reported in males and females, particularly striking in black women according
Gillum RF et al without any specific explanation (5,

The Cox hazard ratio of subjects with ST elevation code 9-2 was significantly high in
males and in the sex combined, but not in females as shown in Table 4. Recently Brugada
syndrome which included a type of ST elevation has been presented as a new insight 22, and
so further analysis of subjects with code 9-2 should be done for their prognoses in detail.

It is noteworthy that the hazard ratio of subjects with clockwise rotation code 9-4-2 was
significantly high and close to that of low voltage, atrial conduction defects, or high T wave.
The observed significantly high hazard ratio for code 9-4-2 was a surprise, for the authors did
not expect any prognostic significance in this code beforehand. The mechanism or the reason
should be clarified by a further analysis as far as possible.

According to the definition of Cox proportional hazard model @9, the calculated hazard
ratios would go up or down by those confounding factors, such as sex, age, systolic blood

pressure, blood glucose, smoking habits, and the other factors. Naturally the hazard ratio to
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early deaths should be evaluated by considering all of those risk factors included in this
analysis. The one practical way to apply these results was to evaluate over-all death risk
done directly by a computer and one of the other ways would be with using multidimensional
table including typical levels of these risk factors, which will appear in a later paper.

Naturally the sex difference of the results comes from the biological difference as well
as their social life difference, such as social stress, eating habits, education and so on.

The effect of the removal of deaths within 5 year after the examination on the hazard
ratios was examined. Though the other confounding factors, such as age, systolic blood
pressure, blood glucose, and smoking habits, showed a trivial or no significant effect, any of
major ECG findings might contribute more in some cases of deaths in the early phase of
observed period.

The cause of deaths among the subjects with any ECG code might be interesting and
was demonstrated as the percentage proportion in Table 5. The highest death hazard ratios
of heart diseases were observed in the subjects with Q-QS findings, and then with T
abnormality and also with ST depression. It was impressive that the hazard ratios of
subjects with ST elevation were comparable with those of ST depression code 4-4, considering
recent reports of Burgada syndrome ©@2. It was worth note that the death proportions from
the other cause of deaths among the subjects with low voltage were relatively higher, though
the hazard ratios were significant only in the sexes combined. The authors are going to
analyze and to discuss the relationship in details and will publish the results before long.

This study demonstrated a series of striking results using national samples to give
clear data the relationship of ECG findings objectively diagnosed to deaths from all causes.
These data would be the base to prevent early deaths by intervening as a national project,
such as the Health Japan 21 or Healthy people 2010 in the USA. Although the authors could
not discuss much about the subjects group of small size, there would be a starting point for

further studies.
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The morbidity hazard ratio of specific disease, such as cerebral stroke or myocardial
infarction, would be much more interesting along with mortality, however, it was very hard
to get such morbidity data of the subjects throughout country at the moment.

In this analysis, each specific ECG finding evaluated by Cox proportional hazard for
deaths of all cause, and any combination of ECG findings would show a much higher
significant hazard. Some of the further analysis on combination of ECG findings will come in

our later papers.
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NIPPON DATAS80: Abbreviation of “National Integrate Projects for Prospective Observation
of Non-communicable Diseases And its Trend in the Aged, based on the data of the National

Survey in 1980”

—145—



1. Chairperson: Hirotsugu Ueshima (Department of Health Science, Shiga University of
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3. Principal investigators: Tsutomu Hashimoto. (Department of Public Health, Wakayama
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Hiroshi Yanagawa (Saitama Prefecture University, Saitama)

4. Associate Members: Katsuhiko Kawaminami (Department of Epidemiology, National
Institute of Public Health, Tokyo), Toshihiro Takeuchi, Mitsuru Hasebe, Fumitsugu Kusano,
with staffs in 300 Public Health Centers, Japan, Fumiyoshi Kasagi (Radiation Effects
Research Foundation, Hiroshima), Yoshikuni Kita,, Takehiko Hayakawa, Sohel R.

Choudhury, (Department of Health Science, Shiga University of Medical Science, Shiga)

Appendix II (List of principal collaborators and his associates in the Working Group for
ECG coding in the National Survey on Circulatory Disorders, 1980 in alphabetical order by

the family name of principal collaborators with their institution in 1980)

1. Moderator: Hiroshi Horibe (National Cardiovascular Center in 1980)
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2. Principal Collaborators: Mitunori Doi (Tosa-Yamada Health Center, Kochi), Syuichi
Hatano (National Institute of Public Health), Masamitsu Konishi (National Cardiovascular
Center), Yasushi Morisawa (Dokkyo University School of Medicine), Chiaki Sasade
(Takikawa Health Center, Hokkaido), Koryo Sawai (Japanese Association for
Cerebro-Cardiovascular Disease Control), Shigeo Shibata (Kagawa Nutrition University),
Takashi Shimamoto (University of Tsukuba School of Medicine), Hironori Toshima (Kurume
University School of Medicine), Hiroshi Yanagawa (Jichi Medical University), Tsutomu
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Table 1. Number of subjects and deaths (in parenthesis) among them with electrocardiographic findings by Minnesota code, 19—year follow up,
1980-1999, NIPPON DATA 80 (the death percentages in boldface italic type)

ECG sub—code

ECG code -1 -2 -3 -4 -5 -6 -7 -8 -9 Total
1 Q-QS code 16 ( 11) 36(19) 136 (51) 188 ( 81)
68.8 52.8 375 43.1
2 Axis 160 ( 71) 8(1) 141(25) 5(4) 6 (3) 351 (104)
44 4 12.5 17.7 80.0 50.0 29.6
3 R wave 903.(293) 26 (8) 598 (142) 2(1) 1518 (444)
324 30.8 23.7 50.0 292
4 ST depression 61(49) 120 (70) 72 (37) 278 (87) 528 (243)
80.3 58.3 514 313 46.0
5 T abnormality 25(22) 240(116) 226 (103) 99(38) 276 (78) 849 (357)
88.0 483 45.6 384 28.3 42.0
6 A-V conduction 3(2 3(2) 187(63) 12(2) 34(7) 237( 76)
66.7 66.7 33.7 16.7 20.6 32.1
7 Ventricular conduction 20 (13) 120 (63) 188 (66) 5(2) 228 (46) 0 558 (190)
‘ 650 525 351 400 202 0 34.1
8 Arrhythmia 120 ( 33) 2(2) 62 (43) 2(0) 0 7(5) 133(28) 162 (43) 496(148) 984 (302)
275 100.0 694 0 0 714 21.1 265 29.8 30.7
9 Miscellaneous 97 (41) 343 (74) 9(5) 4647 (927) 505 (117) 5601(1164)
423 216 55.6 19.9 232 208

8-9-1 Premature beats <10%: 239(104) 43.5 % See text for code 5-5

9-4-1 Counter clockwise rotation: 3954(709) 17.9 %, 9-4-2 Clockwise rotation: 693(218) 312 %
The control group without major ECG codes: 5,535 (836) 15.1%
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Table 2 Cox hazard ratios of major risk factors to all cause mortality among the subjects in the 19 years of
follow—up period, 1980 to 1999, NIPPON DATA 80.

Risk factors included Males and Females Males Females

Sex (Males vs Females) 0.65 (0.52-0.74) #kk - -

Years of age 1.12 (1.11-1.12) otk 1.11 (1.11-1.12) **x* 1.12 (1.12-1.13) sk
Systolic BP (mmHg) 1.004 (1.002—-1.006) *** 1.004 (1.001-1.007) %«  1.004 (1.001-1.007) *
Blood glucose (mg/dl) 1.003 (1.002-1.004) **+ 1.003 (1.002-1.004) *kx  1.003 (1.002-1.005) ***
Smoking habits (0-3)+ 1.22 (1.14-1.318) *¥% 1.18 (1.10-1.28) otk 1.29 (1.08-1.54) *x*
Abnormal ECG (0,1) ++ 1.28 (1.17-1.408) #okk 1.34 (1.18-1.52) % 1.19 (1.04-1.36) *

*kk p <0001 *kp<0.01 *p<0.05

+ See text  This was a multivariate analysis by Cox prooportional hazard model, done by sexs.
++ Number (deaths) in Abnormal ECG group with any major ECG code: 4,103 (1,174): 28.6% died.
95 % confidence intervals of the ratio in parenthesis
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Table 3 Cox hazard ratio of major risk factors to all cause mortality before and after exclusion of the deaths

within 3 and 5 years just after the examination in 1980, NIPPON DATA 80.

1980 to 1999

1983 to 1999

1985 to 1999

Sex (Males vs Females)
Years of age

Systolic BP (mmHg)
Blood glucose (mg/dl)
Smoking habits (0-3)+
Abnormal ECG (0,1)++

0.645 (0.582-0.714) ik
1.117 (1.112-1.122) **x
1.004 (1.002-1.006) ¥k
1.003 (1.002-1.004) stk
1.219 (1.136-1.308) *+*
1.276 (1.165-1.398) skok

0.648 (0.583-0.721) ***
1.117 (1.112-1.122) *xx
1.004 (1.002—1.007) *%*
1.003 (1.002-1.004) ***
1.216 (1.129-1.309) ***
1.245 (1.113-1.368) ***

0.631 (0.564-0.706) #k*
1.117 (1.111-1.122) %k
1.004 (1.002-1.007) #%x
1.003 (1.002-1.004) ***
1.217 (1.127-1.315) *x*
1.210 (1.096-1.335) *

sk p < 0.001 3k p < 0.01

+ See text

*p <0.05

++ Abnormal ECG: Any major electrocardiographic finding by Minnesota Code: 0=no, 1=yes



Table 4 Cox hazard ratios of the subjects with major electrocardiographic findings for all cause

mortality in 1980 to 1999, NIPPON DATAS0.

Minnesota code

Males and Females

Males

Females

Q-QS
Q-QS
Q-QS
Axis
Axis
Axis
Axis
Axis

High R
High R
High R
High R

ST 4-
ST 4-
ST 4-
ST 4-

5

ST HWN —

HWnN =

T 5=
T 5~
T 9
T 5

AV 6-1
AV
AV
AV
AV

TETEZIZIZZ=
© OO
SRR R

3.71 (1.78-7.71) kk
1.75 (1.10-2.78) *
1.57 (1.18-2.09) **

1.37 (1.07-1.76) *
0.69 (0.10-4.92)
1.80 (1.21-2.69) **
2.85 (1.06-7.67) *
4.16 (1.325-13.05) *

1.34 (1.16-1.54) **x
1.91 (0.95-3.84)
1.35 (1.12-1.62) **
3.56 (0.50-25.38)

2.59 (1.91-3.52) skk
2.00 (1.55—-2.57) skk
1.63 (1.16-2.29) %k
1.15 (0.92-1.44)

2.33 (1.51-3.61) kk
1.82 (1.49-2.22) %%
1.54 (1.24-1.91) %%
1.35 (0.96-1.88) +
1.06 (0.84-1.34)

2.01 (0.50-8.10) °
7.82 (1.95-31.39) *x
1.23 (0.95-1.60)
1.16 (0.29-4.65)
2.21 (1.05-4.66) *

2.11 (1.22-3.67) **
1.44 (1.11-1.88) **
1.20 (0.93-1.55)
2.20 (0.55-8.87)
1.03 (0.76-1.38)

1.92 (1.45-2.54) **xx
2.14 (0.53-8.64)
2.42 (1.77-3.31) *kx
1.31 (0.54-3.16)
1.34 (0.97-1.97)
1.29 (0.94-1.75)

1.45 (1.18-1.79) %kk

1.47 (1.07-2.03) *
1.33 (1.04-1.71) *
1.76 (0.73-4.27)
1.45 (0.90-2.36)
1.08 (0.96-1.22)
1.47 (1.26-1.71) %okk
1.28 (1.05-1.56) *

3.71 (1.78-7.71) sk
2.22 (1.27-3.86) **
1.59 (1.08-2.34) *

1.19 (0.86-1.66)
1.22 (0.17-8.68)
1.83 (1.12-2.98) *
3.36 (1.24-9.09) *
4.56 (1.45-14.4) *x

1.33 (1.08—1.56) Ak
3.39 (1.08-10.6) *
1.30 (1.03-1.55) *
6.31 (0.87-45.68) +

2.79 (1.85-4.22) **x
2.38 (1.56-3.61) *kx
1.55 (0.90-2.65)
1.35 (0.97-1.87) +

2.27 (1.24-4.16) **
2.52 (1.86-3.42) *kx
1.62 (1.14-2.31) **
1.45 (0.90-2.32)
1.02 (0.68-1.52)

4.16 (0.58-29.93)
14.29 (1.97-104.0)
1.38 (1.02-1.87) *
1.33 (0.33-5.36)

3.71 (1.38-9.97) **

3.06 (1.50-6.24) **
1.21 (0.87-1.68)
1.37 (0.97-1.92) +
3.23 (0.80-13.13)
1.16 (0.78-1.71)

2.41 (1.67-2.49) *xx
2.41 (0.59-9.80)
1.94 (1.16-3.22) *
0.92 (0.13-6.57)
2.73 (1.51-4.93) ok
1.48 (1.06-2.07) *

2.07 (1.58-2.72) %k

1.70 (0.93-3.11) +
1.32 (1.02-1.71) *
1.89 (0.78-4.59)
1.36 (0.77-2.42)
1.18 (1.01-1.39) *
1.55 (1.26-1.90) *%*
1.29 81.04-1.60) *

4.46 (1.41-14.05) *
1.24 (0.51-2.99)
1.54 (1.01-2.35) *

1.81 (1.57-2.65) **

1.71 (0.84-3.47)

1.40 (1.11-1.75) **
1.45 (0.60-3.50)
1.45 (1.08-1.94) *

2.46 (1.56-3.86) **x
1.91 (1.39-2.64) ***
1.72 (1.10-2.67) *
1.00 (0.73-1.37)

2.53 (1.34-4.78) **
1.43 (1.09-1.87) **
1.56 (1.18-2.05) sk
1.26 (0.78-2.03)
1.05 (0.79-1.41)

1.22 (0.17-8.70)
5.37 (0.75-38.25) +
0.98 (0.58-1.64)

1.41 (0.45-4.41)

1.47 (0.61-3.57)
1.85 (1.19-2.89) **
1.02 (0.70-1.50)

0.80 (0.50-1.27)
1.44 (0.92-2.23)

2.76 (1.85-4.11) Hokex
1.36 (0.50-3.67)
0.99 (0.60-1.64)
0.63 (0.26-1.53)

0.91 (0.64-1.28)

1.28 (0.87-1.87)
0.98 (0.37-2.64)

2.07 (0.86-5.01)
0.97 (0.82-1.14)
1.36 (1.07-1.72) *
1.11 (0.62-1.99)

*¥k p < 0.001

*k p < 0.01

*p<005 +p<01

AV: Atrioventricular V: Ventricular AR: Arrhythmia; M: Miscellaneous codes
Adjusted for age, systolic pressure, blood glucose, smoking habits, and sex if applicable.
95 % confidence interval of the ratio in parenthesis
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Table 5. Death proportions among subjects with selected ECG codes by selected disease categories,
1980-1999, NIPPON DATAS8O.

Males N of deaths Cereb D (C Inf) Heart D (LH.D.) Cancer Others
Control group 405 178 10.1 13.8 6.7 35.3 33.1
Abnormal ECG group 686 16.9 102 172 6.3 31.0 34.8
Q-QS abnormality (mc1-1 to 1-3) 50 12.0 6.0 34.0 120 200 34.0
Axis deviation (mc2-1 to 2-5) 41 17.1 14.6 17.1 4.9 22.0 43.9
L High R (me3-1,3-3) 287 19.9 12.9 15.0 6.6 30.3 34.8
ST depression (mc4—1 to 4-4) 115 19.1 122 217 7.8 235 357
T abnormality (me5-1 to 5-5) 150 17.3 10.7 253 7.3 22.7 34.7
Atrioventricular codes (mc6-1 to 6-5) 56 143 7.1 232 12.5 37.5 250
Ventricular codes (mc7-1 to 7-5) 116 17.2 7.8 19.0 7.8 31.0 32.8
Ectopic beats (mc8-1,8-9-1) 99 152 8.1 212 6.1 29.3 343
Atrial fibrillation (mc8-3) 16 12.5 12.5 18.8 0 313 37.5
Low voltage (mc9-1) 1 182 9.1 9.1 0 273 455
ST elevation (mc9-2) 70 14.3 86 214 8.6 30.0 343
Counter clock rotation (mc9-4-1) 348 15.5 9.5 12.1 49 36.8 35.6
Clock rotation (mc9-4-2) 132 16.7 7.6 220 68 31.8 29.5
High T (mc9-5) 107 16.8 112 103 4.7 38.3 34.6
Females N of deaths Cereb D (C Inf) Heart D (LH.D.) Cancer Others
Control group 431 15.8 7.7 16.7 72 30.9 36.7
Abnormal ECG group 488 19.3 10.7 21.9 82 21.1 37.7
Q-QS abnormality (mc1-1 to 1-3) 31 194 32 29.0 12.9 12.9 38.7
Aaxis deviation (mc2-1 to 2-5) 30 26.7 10.0 16.7 3.3 200 36.7
L High R (mc3-1,3-3) 148 23.0 115 264 10.1 162 4.5
ST depression (mc4-1 to 4-4) 128 22.7 13.3 29.7 14.1 172 30.5
T abnormality (me5-1 to 5-5) 207 19.8 11.1 28.0 12.1 16.9 353
Atrioventricular codes (mc6-1 to 6-5) 20 25.0 50 100 0 200 450
Ventricular codes (mc7-1 to 7-5) 74 18.9 10.8 10.8 4.1 216 486
Ectopic beats (mc8-1,8-9-1) 58 172 12.1 328 12.1 172 32.8
Atrial fibrillation (mc8-3) 27 33.3 25.9 33.3 3.7 11.1 222
Low voltage (mc9-1) 30 100 0 233 3.3 133 53.3
ST elevation (mc9-2) 4 0 0 250 250 250 500
Counter clock rotation (mc9-4-1) 361 152 72 205 94 26.0 382
Clock rotation (mc9-4-2) 86 174 93 302 93 16.3 36.0
High T (mc9-5) 10 200 200 300 10.0 50.0 0

Minnesota codes (mc) in parencesis
Cereb D: Cerebrovascular diseases; C Inf: Cerebral infarction is a part of cereb D;
Heart D: Cardiovascular diseases; LH.D.: Iscemic heart diseases is a part of Heart disease
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