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(1.16-2.09, P=0.006), VETd, %K% 4, 1.61 (1.20-2.16, P=0.004), 1.42 (1.08-1.87, P=
0.001) TH Y, Bl b b ERERIEORE#ENPED LN/, S HIC, BHTEIBERESETH D,
BAESKEE Ch A5G, SEEMIENY—FRIE, BRERAFVADSWEETIE, VixwWiELE
L TURTE 2B EAL, LBEEZELFOBENRZED LN, FETH - 7= (P for trend<0.001),
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FaFEo®E (1,767N, 1,384A, 997N) #ERAL,
AT, 45,293 (521,552 A, 423,741 N)
T RN RE & LT,

2. HAEIEB

AFETHC-REHB L, FE, (AFH, ArLV
AR, WZEERIRPL, SR, B TRERE], BEIREE
fAl, BSMEIRIL, SR, BREE, mMEOREE, BEKW
ODHFETH 5, BOENTHKRELITCHELDL, AE
(kg) #&HE (m?) TERL, Body massindex (BMI)
atE L 7o,

HEANVACETL2EME, THEARLV AR
SnEBbNET ] ICHOWT, 1.4, 2.5
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3. EBM#AZE

AUFEDO T FARA vV Mg, TEEREEEET, K
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B 7o ERLSGREL 2SR BITHOWTL, *
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DEDERGLH T LW TERpo 27280, Bifx
ik L7z, ZERICOWTIE, KIBREFNICHEE Sh
ToANOBERAERASE GEC/E) #HEL, R
L7zo FERRIZ, Sl A 52 0 7 R il 705 R B 40 S 2R
10X (International Classification of Disease, 10th
Revision) [Z&ZDO&a—F{bLA®, a—FiL, T8
BRI 100-199, BN If 45 %5 B 13 160-169, (&
FBIT 120-152% F\ 7o,

IEDBEFARI IS, 1,751 A (BH94 A, otk
757 N) OIFREBIEBIECLZHER L 72e ZDD b,
g L e JBAE T3 Mk CT448 A, P T360 A TH
0, EBIETITHEMETL6TA, LHT3T0ANTH -
770

4. HEEHERAT

199541 H 1 B A H20065E12 A 31 H £ TO124F[H]
7o T, BB LS, BT, EfEIDOR
g, BYETHOWITNAPRINCAEL 5 E TEH
L7

Cox HBINTF —FEFINEHNT, AL L AR
TR FEE Y L7s, O 2 BE(B VR, 5008
DOIEBREHEBIE LY A7 ONNY— F L 95 % 5K
MZEH L7z, BEHICHZD, FEFELET IV
Iz, EEMELCETIVOEREL /-, £TD
ATIE B HNCFE R L 720 /NP — F OB
WTC, BS54V — iR e i TR L 72,
7o, AP TIE, BREERIE L ORI DWW
TR & FEf L 7= FRFC, FFBEEE s LU
MR (9 S BRI, FEEREHE TN T 5
WEFEE B LOBRAESEEICOWTZAEERHOR
A RET L 7o, MHIETHE & LT, FElh (40-45K
{ifi, 45-507K A, 50-55 K A, 55-60 K A i ,
60-65 K A, 65-705K A, 70-757K A, 755K LA
), BMI (18.5 kg/m?2 K, 18.5-25.0 kg/m?,
25.0kg/m? DL k), BZECIRYL (JEWZHE, i JcmLE,
BWAELAE . 1-19K/H, 204&/HLL L), SKERK
CGEfRE, #SEKE, BEKE, 7V —LiE
22.8 g K/ H, 73— UEH22.8 g-45.6 ¢ AKiffi/
H, 73— iER45.6 g UL E/H), HITERHE (1
RefILL B/ H, 3045 -1 RefE R/ H, 305 K/
H), MEARKRRE] (6 RefLAT/H, 7-8 KffEl/H, 9Kf
RILAE/H), kol (BEME, BERI/ZER], RIS,
FHE(RZE, @A, EA/KF), BEOFE(HY,
L), mMMEOMEE (Y, L), BEKRFEOBEE
(B, 7tlL) #EE L,

HEEH#HTIZIZ SAS Version9.1 (SAS Inc, Cary,
NG, USA)Z##HL /2, P ABE 2T\,
HERTFRIA BIKEEL P<0.05 & L 7o,
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5. fREEE
AWFTENE, FACKFERFE - R RO e pHmEE X
BRe0RR =/ T %,

I #& R

1. BHEX ML RBCHI-RREDEARE

A B U ZBINE Bk G385 O FAF: M % 55 1 5l
IR 1 IR L 72,

Bl b bHEAFVADSOCEETIE, ORI
NC, HFETHD, MERFFREZES, EFTH
0, BER/BEMERICH -2, —H, Brld,
ORI WTh, SIMEOMRELFFOEHEOEE S
F ORI OB 7 FE OB OEIGIZEIT A DN »
> 726

2. BEXMLZALBERIAEBILT, ROESEE

AT, ERBETY X7 LOREE

F2id, HEALNV A LERSEBIT, MMimE
FERIEE, MEBRECOFMMENT— B LT
LA RIE/NY — F I & 95 % fFHEX ] 2 55 2o Il R
L7 DTH 5,

BHTIE, BEATFVZADSWEIZEHEAN LV A
DV I R FERE L UG, e Y —F It
(95% EHEIX ) 131.49 (1.19-1.87) THh YV, TEER
BEBECOY A7 3 HFEICEAL /- (P for trend
=0.002), HZEEMIEETIVICEWTE, NYF—F
H (5% EEXED) 1%, 1.43 (1.13-1.79) TH D,
COWRRIKRELEDLSLL P72 (Pfor trend =
0.006), k- T, BMTIE, BEAFL R LIRS
FERIECICERERIEOBE N RS NIz, £/, THR
TEBICLICOWT, RSB & OEBIEE
Wit h e, BEARVADSWEHIARA VA
DYI e FREE L -G, OERBRTE T, F
i E N —FH (5% E@EKXHE) ($1.56
(1.12-2.18) TH Y, HEIC LA L7 (P for trend
=0.01), WMIMEEBIETOFEREENT—FH
(95% fE < MH]) 131.30 (0.93-1.82) &) A7itb
T EFL72H, BB Tld7eh -7z (P for trend
=0.22), &/, HEEMEETTIVICEBVTD, O
FERTENT—F (5% EEKXHE) 1.48
(1.06-2.08), BMEIMEZEETIEINY =T (95%1F
FEIXRE) 1.24 (0.88-1.75) THV, ZOFEREITAZ
BB - 7z (Pfor trend=0.024, P for trend =
0.34), k- T, EREBEBIECICONT, HiE
P L DRI CIC 285 E, DRBIETE TR
B IEORE PR SN/, RMEEEF T TIEIE
OPFFHITES< Tn o 72 — 77, LHETIE, TERGER
FELS, MMM REBIELE, EBIECOWTNL HRE
AT VAL DOREBIIRINR - 7,
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H59% HARAHE

2= 85

R1 BHRAD VAN AT G HOREARRM

48 L8 148
HEARLA AN 5D 2% AN 50> %

RREI 4,024 14,534 2,994 3,963 15,659 4,119
SR (%) 61.4 59.2 54.6 62.7 60.9 57.2
BMI (kg/m?) 23.4 23.3 23.4 23.9 23.8 23.7
WL IR I
I (%) 20 19 18 89 90 86
WEERE (%) 26 25 24 3 2 3
WLRE20AR K/ H (%) 23 23 18 6 6
WLRE20A LA /B (%) 31 33 41 2 2 4
RTGIR I

JERE (%) 18 16 13 60 59 58
BEKE (%) 10 10 10 4 3 4
TV a—)UiER22.8 g K/ H (%) 22 22 22 15 13 18
TV a—)LiERR22.8g U LE/H (%) 45 46 51 3 3 4
TR

1RRIELE/ B (%) 19 67 14 17 65 18
305 -1 eI/ B (%) 18 70 12 17 67 16
305 A/ H (%) 18 66 17 17 64 19
I e P

6 RFFILAT/H (%) 10 11 18 16 18 28
7-8 WFfE/ B (%) 67 70 66 66 67 61
9L E/ B (%) 23 19 16 18 15 10
BRI

BEdg (%) 89 89 88 69 76 79
HERE (BRI /ZER) (%) 7 27 20 18
K (%) 4 4 3 3
IR

= (%) 30 30 38 34 33 40
BER/KELE (%) 8 7 10 9 7 11
BRI

wEH (%) 76 81 89 41 46 54
BEAEIE

EE (%) 23 24 22 28 28 27
BRI (%) 7 7 9 5 5 5

3. BERAEIUVHRBERRATEINELZBEX
L RETBEREFRBILT & DOREE

#3113, BHEAFVALERBEBEIECOSEE
FHIE N — F & 95 % EEXENC O\ T, BEERY
B ZOBERIC L 5 @RI OF5 R A B Hilic
RLICHDTH D, BERKLICOWT, Bk,
BIAEMERE Cld, IEBREHIRBIECOY A7 AR A
FUADOD I R IR L LSS, BRANVA
DHNEE, 5O9HETIE, ARAIEOBEARIN
72o (BBPE : Pfor trend=0.001, “C#E : P for trend
=0.004) L2L, FEWEERE S L UHEEBES Tl
HEELEOREIIRIN Pz 2T, HEA

b VA & BRI O\W T OB & R d % 7z
&, FERREEFE Ts K ORI (R3S AR
ICOWTH EfFRZBR L2 & 2 A, BETEMET
FHINCHEZ TH - 727 (P for interaction =0.04),
T TIIERTIE x> 7,

£/, BRI OWT, BIEMEE T, 1R
SRESLCDO Y A7 IZHREA N LV AD I ik
L LGS, Bhbd, BEAFVADSWE,
SOOMTE, AEAEORE#E S REIN/ (P for
trend=0.006, P for trend=0.001), L7/»L, JEAKIAE
FB JUMEREE TII AR RIEORE IR S Nk
MPotce 22T, BHEARF VA EHKERIICOWT
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K2 HEAMVRACKAERGER, MOEEES LCMVEBETCOFEBRBEIENT — Pt L UOSEERMIEN
H— R H. & 959% 15 1 X [
5 143 o %
HEARLVA Pl 509 % P for trend i 509 %\ P for trend
[E=YNas 39,752 144,525 29,720 40,165 157,112 41,300
TEBR AR B
FEH 203 667 124 162 496 99
HIFETR /1 HASE 51 46 42 40 32 24
SERRBILT R/ 5 AE 33 39 51 28 22 29

AR IE
INP—F I 1.00 1.12 1.49 0.002 1.00 0.95 1.01 0.93
95 9% 15 fE X [H] (reference) (0.95-1.31) (1.19-1.87) (reference) (0.80-1.14) (0.78-1.30)

%2 BHIE
NP —F I 1.00 1.09 1.43 0.006 1.00 0.94 0.97 0.45
95% 15 #E X [H] (reference) (0.93-1.28) (1.13-1.79) (reference) (0.79-1.13) (0.76-1.26)

i it 7 B AT
FECH 99 296 53 74 238 48
MR /1 5 ALE 25 21 18 18 15 12
SERRBITT R/ 5 AE 17 18 22 16 11 13

AR IE
N —F I 1.00 1.02 1.3 0.22 1.00 0.99 1.03 0.90
959 1= HE X [H] (reference) (0.81-1.29) (0.93-1.82) (reference) (0.76-1.28) (0.72-1.49)

%2 BAHIE
NP =T 1.00 0.99 1.24 0.34 1.00 0.99 1.04 0.88
95 9% 1= 1 X 1] (reference) (0.79-1.25) (0.88-1.75) (reference) (0.76-1.29) (0.72-1.50)

OEBET
FETEL 89 320 58 81 240 49
HFET-ER /1 5 AL 22 22 20 20 15 12
IR IR SR /1 7 N 22 18 23 14 10 18

AR E
INP—F I 1.00 1.21 1.56 0.01 1.00 0.93 1.02 0.96
95 % & #HE X [H] (reference) (0.96-1.53) (1.12-2.18) (reference) (0.72-1.20) (0.71-1.46)

%A BHIE
NP =T 1.00 1.19 1.48 0.024 1.00 0.9 0.95 0.66
95% 15 #E X [H] (reference) (0.94-1.50) (1.06-2.08) (reference) (0.70-1.16) (0.66-1.36)

ST RMIENT — F I 4E#y (5 5%kS#%), Body mass index (18.5 kg/m? Kiifj, 18.5-25.0 kg/m2, 25.0 kg/m?2 LA_F), BREERPL (FEw2
I, RSN, BIAEMZEE, 1-19A4/H, 20AK/BLE), SGERE GEMGE, #@EKE, BIEMGE, 7V a—)ViEe2.8 ¢ Kik/H, 7
)V — )L {ER22.8 g-45.6 g K/ H, 7V a—)L{EIR45.6 ¢ LA E/H), BATRER (1RERILLE/ B, 30401 REEI AR/ H, 3045 K/
H), BEARKER (6 KERILAT /B, 7-8 W§Ri/ B, 9WERLLE/B), MR (BEWS, BERI/ZER, KB, B (b, &%, 8A/K
), BEOFE (BV, L), MMEDCRE BV, &L), HRHOBEE (B, %L)

DA HNFH R T H7-0, FIEREHICKT T Ak
RFE B L OBAEREE I OW T EEA B L
7o, BE TRk 7,

6T, BHEICBWT, BfEREE T D BIAEK
HEETHLBEDO) A7 OV TR LIz DEE
4ITR LT HEAFVADESWEETIE, D70
gL TRE 25 ER L, X DEEERIEORH N
BN, HETH -7, (Pfor trend<0.001)

N # =

HARADOFEDOF xR & Uz, KRBHiR
X aR— MR THAARPETIE, BEANLV AL
TEER BRI BIE T & OB O\ T, BHTIE, &

TR IEOBSEAEHE I N/, L TIIEEEIEsE S
Nhkhrolc, TOREIL, SEEMIELCEBRLED
Blshrol, L L, Bk & BAERE L CBAERK
& CIIARELIEOREABZ I N/, SbIZ, 5
PECIRBAERE ) DBIAEAE S Tl K VWA E
EOBSHEMBHZE I NIz, 720, BELALAERNR
DHOLNDE, BHEOBREEBIZCOWTOATH >
720
KFFEORERICKB T, BUERALNIHEE &
LT, BHIEA RV ADSNEDS9% 2B
ThHO, THTRUXITBEEh 7228, BHT
XA VADRSEDI3% DBIESEE TH YD, &
METIERRIBE Lo/l LD, BAEREEE
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R3-1 BERIIC I AHRA N VAL BERGREILCOSAERMIE/ T — F H & 9595 5 HIXRH

% P e ks
HEAR LA bl 525 Z v tl;efr(l)g intng(c):ion Pl 522 L v t};efrcl)(g inte}:)raf(c)trion
IELEE
B A 220 498 102 825 2,644 472
TR 35 77 19 137 415 88
%A BHIE
NP —F I 1.00 0.78 1.35  0.71 0.04 1 0.98 1.16  0.54 0.49
959% fEHEX [ (reference) (0.52-1.17) (0.75-2.43) (reference) (0.81-1.19) (0.85-1.47)
B E ML
Bz NE 318 1,176 120 325 1,269 136
TR 52 188 25 54 205 28
EZ % L
NP —F I 1.00 1.22 1.01 0.67 1 1.27 1.04 0.52
95% fE#EX [l  (reference) (0.89-1.66) (0.62-1.65) (reference) (0.94-1.72) (0.65-1.67)
BAEWEE
(2 E= YN 584 2,192 430 679 2,327 521
FEH 97 348 72 115 373 83
%4 B IE
NP —TF 1.00 1.21 1.76  0.001 1 1.12 1.61 0.004
95% fE#EX[8]  (reference) (0.97-1.52) (1.28-2.41) (reference) (0.90-1.38) (1.20-2.16)

SIERMIENT — F I 4E# (5 5%kS#%), Body mass index (18.5 kg/m? Kiifj, 18.5-25.0 kg/m2, 25.0 kg/m? LA_E), SKTIRIT (FEAK
W, SEEAGE, BT, 7IVo—VER22.8 g Kik/H, 7L a—)U{EE22.8 g-45.6 g Kiii/H, T a—LiER45.6 g LI LE/H),
BT (LIERIELE/ B, 30%-1 RERdISKG/ B, 305K/ B), BEAREFR] (6 RERILAT/ B, 7-8 W§RE/H, 9WFRILIE/H), WK
o (BEGE, BERI/ZER, KIS, I (Fh2E, &%, BK/AF), BEOFE BV, L), @MEOKE (HV, L), HEERFED

B (B0, L)

®3-2 SIRIUC K AHEA B VA LRERERBILCOLEREMIE/ T — F H & 956 (5 H]

% 65 L 148
HEAT LA RN 529 Z v t};efr(l)é intgaftcc)trion R0 525 EAR) tlzef;(ljzi inth:Jraf(Z:ion
IERIEE
[E=YNCR 218 650 78 829 2,592 422
TEH 36 102 13 136 417 74
AL R IE
NP —TF 1.00 1.04 1.11 0.76 0.41 1 1 1.0 0.89 0.41
95% EHEIX [ (reference) (0.71-1.53) (0.58-2.12) (reference) (0.82-1.22) (0.77-1.37)
B
[E=YNCR 192 689 123 245 855 176
FEH 41 128 24 56 156 36
%A BHIE
NP —F I 1.00 1.1 1.31 0.33 1 1.02 1.29  0.33
959% fEHEX [ (reference) (0.77-1.60) (0.77-2.21) (reference) (0.74-1.39) (0.84-2.00)
BIAEA &
Bl A 751 2,624 459 849 3,004 528
TR 115 397 80 131 454 89
EZ s
INF—T I 1.00 1.14 1.56 0.006 1 1.16 1.42 0.001
959% fEHEX [ (reference) (0.92-1.40) (1.16-2.09) (reference) (0.95-1.41) (1.08-1.87)

SR BAHIE N — R H ;4R (5 5%FS#%), Body mass index (18.5 kg/m? A, 18.5-25.0 kg/m?, 25.0 kg/m? L)1), BRI (FEE2
FE, GERBE, BITEWLEE, 1-194/H, 204&/HLLE), ST (10 RERILLE/ B, 305-1 R/ B, 305K/ H), MEIRERE (6
WEFILL R /B, 7-8 e[/ H, 9WFRLL B/ H), @RI (BEE, BERI/ZER1, K, B (h%, &%, BEKRK/KXF), BREOFE
(B0, L), BMECEHE (B0, L), BRHEOBE (BY, L)
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x4 FHOBWAEREE P OBHERBEELECLSEHE
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Perceived stress and cardiovascular disease mortality

The Ohsaki Cohort Study

Emi KowATA*, Atsushi HozAwA*2* | Masako KAKIZAKI*, Yasutake TOMATA*, Masato NAGAT*,

Yumi SUGAWARA*, Shinichi KURIYAMA*:3* and Ichiro Tsujr*

Key words : perceived stress, cardiovascular disease, mortality, cohort study, smoking, drinking

Objectives Previous studies have indicated that stress can affect the circulatory system. Although prospec-

Methods

Results

tive studies have examined the association between perceived stress and cardiovascular disease
(CVD) mortality, the results are still controversial. The purpose of the present study was to eluci-
date the relationship with stratified analyses by alcohol intake category and smoking status.

The prospective Ohsaki Cohort Study covered all National Health Insurance beneficiaries aged 40
to 79 years living in the precinct of Ohsaki Public Health Center, Miyagi, Japan. A total of 45,293
Japanese (21,552 men and 23,741 women), without a history of cancer, ischemic heart disease or
stroke, and who answered all items related to stress level at the baseline in 1994, were followed
prospectively. Over 12 years of follow-up, 1,751 deaths from CVD occurred (994 men and 757 wo-
men) . We used Cox proportional hazards models to calculate the hazard ratios (HR) and 95% con-
fidence intervals (CI) for CVD mortality according to the perceived stress categories. The low stress
category was used as the reference in all analyses.

Perceived stress demonstrated a significant positive association with CVD mortality for men; the
multivariate adjusted HR for high versus low stress was 1.43 (95%CI: 1.19, 1.87, P=0.006). No
significant relationship was noted for women. With current smokers, perceived high stress versus
low had a pronounced association for both men (HR=1.76, 95%CI: 1.28, 2.41, P=0.001) and
women (HR=1.61, 95%CI: 1.20, 2.16, P=0.004), and a similar tendency was noted for current
drinking (HR=1.56, 95%CI: 1.16, 2.09, P=0.006, HR =1.42, 95%CI: 1.08, 1.87, P=0.001).
Additionally, for both smoking and drinking men, those reporting high stress had 2 times the risk of
CVD mortality of their low stress counterparts (P for trend <0.001). The interaction of perceived
stress with smoking for CVD mortality was of borderline statistical significance only for men (P for

interaction=0.04).

Conclusion The results suggest that the percentage of current smoking and drinking are factors that distin-

guish between sexes with regard to the effects of perceived stress on the incidence of CVD mortality.
Furthermore our present findings indicate that smoking and drinking habit are not the way to
relieve one’s stress. A review of these should be conducted and we need to enhance support for stress

management as well as control over smoking and drinking habits.
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