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Table. 1 Prevalence rates of 5 factors by age groups at entry (1991).

age (y) all
factor subjects
30-39 40—-49 50-59 —
(n=561) (n=5,283) (n=1462) (n=6,306)
High—normal blood pressure’ 29.2 29.8 36.6 30.2
Obesity' 26.4 20.4 19.3 20.8
Glucose intolerance? 5.7 7.8 12.6 8.0
Drinking 5 days/week or more 73.8 71.7 64.7 71.4
No regular exercise 87.7 86.4 85.4 86.5

Values were percentages.

% High-normal blood pressure was defined as a systolic blood pressure 130-139 mmHg and/or a diastolic blood pressure
85~89 mmHg, according to the JNC VI blood pressure categories.

* Obesity was defined as a body mass index = 25 kg/m?.

* Glucose intolerance was defined as a fasting blood glucose = 110 mg/d/ or taking antihyperglycemic treatment.
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Table. 2 Comparisons of baseline characteristics be-
tween those who had developed hypertension and
those who had not.

Hypertension®

P

factor

+ —
(n=2,171) (n=4,135)

Age, mean(iSD),y 44.3+£3.8 43.5%+4.1 0.001

Blood pressure’ 0.001
normal 976 3,423
(<130/80 mmHg)
high—normal 1,195 712
(130-139/80-85 mmHg)

Obesity* ] 0.001
- 1,535 3,459
+ 636 676

Glucose intolerance* 0.001
- 1,933 3,871
+ 238 264

Drinking 5 days/week or more 0.001
- 509 1,295
+ 1,662 2,840

No regular exercise 0.028
- 265 587
+ 1,906 3,548

§

Hypertension was defined as a systolic blood pressure
= 140 mmHg and/or a diastolic blood pressure =90
mmHg, or taking antihypertensive treatment.

t According to the JNC VI blood pressure categories.
Refer to Table 1.
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Table. 3 Incidence rates of hypertension according
to number of factors by age groups at entry (1991),

age (y)
number of factors® sll
30-39 40-49 50-59 Subjects
0 23.2 52.6 68.1 50.8
1 56.4 96.9 95.2 92.0
2 96.2 101.6  133.3 104.2

Values were incidence per 1,000 person—years.
Chi—square test for trend showed a significant trend in
the incidence of hypertension with number of factors in
every age group (P<0.001).

§ Factors were included obesity and glucose intolerance.
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Table. 4 Multivariable-adjusted hazard ratios with 95% confidence intervals for hypertension by age groups at entry

(1991).
age (y) all
factor biect
30-39 40~-49 50-59 subjects
High—normal blood pressure’ 3.35 3.73 3.13 3.62
(2.29-4.90) (8.40—4.09) (2.30-4.25) (3.32-3.94)
Obesity® 1.72 1.57 1.08 1.52
(1.18-2.50) (1.42-1.74) (0.76-1.53) (1.38-1.66)
Glucose intolerance’ 1.79 1.07 1.28 1.13
(1.05-3.06) (0.92-1.25) (0.86-1.92) (0.98-1.29)
Drinking 5 days/week or more 1.30 1.16 1.47 1.21
(0.82-2.06) (1.044-1.30) (1.05-2.06) (1.10-1.34)
No regular exercise 1.68 1.20 0.82 1.17
(0.88-3.22) (1.04-1.38) (0.56-1.22) (1.03-1.33)

Hazard ratios (95% confidence intervals) were culculated from the Cox’s proportional hazard model, including simul-

taneously age(y) and all factors listed in the table.
§ Refer to Table 1.



P13 7 Bi15H

Nakanishi 519 X % BRIRER (30-547% 5
1,089 A) 64EMID 2k — P PHA T, 30T
209%, 40m R C32%, S0RRIN T39% D E ML FSHE
A, RIERFOFERLIFHE ST D,
—, =¥ X AHURER (30-69FH L, 256
A) 10 27k — P FACLL, 405R1%, S0EE
THRFHOBMETIE S & &b, KPEe
Nakanishi H5OERE» ¥ 5 FRERHLIRE I
Twb, BIEER 4L Lic&, healthy
worker effect (TER T XA T ATH Y, B
AR R ER OB MEREROZEL D L b &
B fs\  CIEEAD S 2 LIRS S EE 2
Bite, Ui, BiiiHisic < & ~@EHHE,
ERIT OFEHIRE L SR E Y — B ARRME LR
FUBEE S D, BT L KA EInE
FHB R NEL IR S B S,

Cox DI ~F — FEF A L 5 SEEFTO
RN, -2 54 YHRAERSOLEYSEnE
N OAEBAMEE I e\ I FRIE DR D
VA ZERTHDZ EDNHLIC I, PHEH
M & BRI v D B R B O L7 Y A 2
HRTHYH, JNCVIC L5 EMEDZEELET
VIR & SRR EAME D 5 H & h g v i
BADEERHEANRDL LOEBDHLNTBHT, i
F COEFIPGRE TIER— A T4 v FER RO
FHER L IE R IR I A BB & LI S E B
WavT T 53010 KEFgE 0 X 5w JNC
Mok X5 TEFBMEME (high-normal) |
HF Y —HHEAERE T 5 &AM &
PEERMIME W A IRk Uic & 7 A4 OBEEENWRE &
Ihe AMEOEREND, INC UOHKERED
UM AR S T,

ERSHEMEESIBMEFRED ~A )V A 7L
LT, BMED 1 ERFHFDOIDDY AL = F—
AV R X DBEBRCTbR A REFGETHD &
#e bRt Linl, ZhF cofll, Bk
A EInE 1 RFERE R, IEEEELEE
BB oW ST s, BERE, B2
DEEIRB I PHRFEIhTEL LRV 2T
Ve IEEEEMEETEFMERC S B, A
BELOMELETHIENLCEVIBELD
B Lk, IEHBERESOSMESRLE ) A
JOREILEFHEATLELbR, TOVAIY
TE A ST AFEBOBF L L@ X

a8k HARAWHE £ % 547

N TCOLERD D EE DT,

WeFLEOMT T, ENSEILED G,
JEW, HEAE, EEREO Y- N1 Bk
IOEE LD, ChOER LB MERE OB
DD BRI, BHG, 72— B, GEERE
DEBRBBMERIED U A 7 EATH S Z ik
HNEOTRER L LBM T O EETH Y,
IhE ChRETfThbhi 2k~ FRETE, &
NHBEROFHEICIE B0 E MR B~ L
L, ABrEOEENS, #IERRR, brEOR
MED 1 RTFHREE LT, 70—
B, EBAEAEETH D, HE LVREEEY
Hreod s o b, BHES Y - 2 AN, HEIE
REOHEC DO L DB & EEFRTH B AW
R Xhic, AT, AEEECH B
Bhya) - LT PHREERCI YERL
7o THEAAE ], SN EBOFMC L Y ERL
7o DEEIAE] & & b b, FEROEPHED
BEMNCOWTTIERE LT sy, TREAGE] &
& TIEHBKE] FHOTPHRERIAREY A
L (R EEREE, 1.62084/HR2.2+0.9
&/H, P<0.001), ["EEKE] HxEEAE,
R LTS\ EEZORD, 55, BELL
BOEEE, 2 LVEBEEOR O T RR LI
THENEIREIND,

SEEE, A v A ) VBRIl R ERE LB, IR,
MPEERERE, BILE, BISIUE &2 EE L TH)
WRBEAL A (&3 % & LT, multiple risk factor
syndrome (MRFS) 234EH INTWBY, ZhE
T, HAEIEAEC L BRIDHEED Y A 75
INE L, MRES DEEFII A EFELZBRTE
oo UL, ABFFESER, M, WHE
B, SBMED S B, 2 BREFEEN12.3%, 3HE
RABEEHEEN14K BB, BIMFERIERFD36.1%
DR & T RERESREE O — T B H I 2R A L
Tts, ZDZ &b, hAEI D MRFS Off
BINFHMEAAE L TR D, AR THES
NIERERER A v A Y VIRV E SR L L
MRFS2 D—EHEFE L & H 2 T B AREELR
WX e, HEDD S HRER O 28— P
5, FEOEMTEIREILA v A ¥ VRGO
ERNRRINAEREL TR, brAEOSIME
FIEC ST B A VA2 FEL LT MRFS OREH
DHEEITREETE o,



548 Hasd HAR@EE $£7%8

NEHE & TR RESLH OB & B M FEFSRE R O#
Fonh, B &R R L A BIMERAE Y ~
7 DWAIFE I i, Lnl, RERNE2 5
VA7 DORESLERBEC L Y Rich, 30-39
BTLORENRY A2 OBANRL LN, Cox D
Wl — P2 T L 2 4B BB OREN S
b, FEREOEM AR S, 30-39%% CIOHE & i
BERRE O A~V — FILAKEL oFF LD,
ZhBER EEIMERSEOB#E RS b, i
FEirmgE s & LT EREE Y A & D DOk
HITH bW, ZhE ToEEBERO TR
2 AMREE O BT B 5 40K B A A T
bhT&ikz, LirL, KHEOHEND, biE
OEMIED 1 RFHIE S LT, 30-398 &5
INECLOEFEEERIRE L, 1 v2) viIK
P OFELER LIRS LETCH D EELD
nit,e

AR O B230-595% & - 5 FR & Nk AEHE
THB b b, AER L& ERIE OB
RIC BT HAERMEBREDER Y L L, IR
B SR DFRIEN TR I v fe, APFSED B
bAREICETEMED 1 KPR FLYERT 5
febD=F v ARRBKT L bbb, BEK
A, BESHOFRREEREXITY 52 TEK
FRMESAEG B AERYERESC, $ER
DB MERIEC BT % 5 BB O\ ORE Lz,
L L, A TR BRI S fiaE
B, BEERARE, @97, A b Lv RIS ORIMmE
FIED Y A 7 BROFEDH ST B2, =
¥ TOEFEIPIGECLL, EREEBr LAY A2
BHROEH OB OWTITEAFERIN T
s, S, T OBERIC DT b EEEIE
o IR 2T, o3 E O & M FERIER A
D 5 BROFEMA W ST T 5 2 AR Sh
%o

Vo B

RO BIERL T — 2 VT, N—2F5 1 v
PR SO MENIEFIRC S 5 hEER koS m
HEFSHE % 356 OFHBIFTAE Ui, KPR OH
b, bREORMED 1 RFIHEEL LT,
IEHEELE, B, TR, ¥HEKE,
BARNEECHY, L EFBEMTEZIE
MERFED 1 VA 27FL LT, SED 1 &

FR1s4E 7 A15H

Bl d ) A2 <5 =22 v+ L b BB
ThNAREWNKTHDZ EPELMC I T,
Fio, JER & TBEEERIC X ARMESREY A 2
DOMAITI0-39MIC K VTR EL, ThETLDH
FEELNEE Lz, 4 v A ) vIEFiOFEED
R LICHEADETH DL EEL SR,

£ 2000. 9A22)

B 2001, 5.21

X ik

0 RARFEE, BB B AE K BERERCE
G5 RULEHHE. HARK 2000; 58887 wimmE
(k) : 618-622.

2)  Svardsudd K, Wedel H, Wilhelmsen LI. Factors as-
sociated with the initial blood pressure level and with
the subsequent blood pressure increase in a longitudinal
population study: the study of men born in 1913. Eur
Heart J 1980; 1: 345-354.

3) Andre JL, Monneau JP, Gueguen R et al. Five-year
incidence of hypertension and its concomitants in a
population of 11355 adults unselected as to disease. Eur
Heart J 1982; 3 (suppl C): 53-58.

4) Rabkin SW, Mathewson FAL, Tate RB. Relation-
ship of blood pressure in 20-39—year-old men to subse-
quent blood pressure and incidence of hypertension
over a 30—year observation period. Circulation 1982;
65: 291-300.

5)  Arkwright PD, Beilin LJ, Rouse I, et al. Effects of al-
cohol use and other aspects of lifestyle on blood pressure
levels and prevalence of hypertension in a working
population. Circulation 1982; 66: 60-66.

6) Leitschuh M, Cupples LA, Kanel W, et al. High-
normal blood pressure progression to hypertension in
the Framingham Heart Study Hypertension 1991; 17:
22-27.

7)  Skarfors ET, Lithell HO, Selinus I. Risk factors for
development hypertension: a 10-year longitudinal
study in middle-aged men. J Hypertens 1991; 9: 217~
223.

8) =RZ. BMERROTHEF BT 5MHE—
IR B 5 10EMOBYHIR. ARAGER
19925 39: 456-466.

9) TR, HHBFE, R, M. Bk
< WML EFREE O BRI B3 5 BRE— IR 317 515
FHOREM ==~ T BAAEAEZE 1095; 42
982-991.

10) Nakanishi N, Nakamura K, Ichikawa S, et al. Risk
factors for the development of hypertension: a 6-year
longitudinal study of middle-aged Japanese men. ]
Hypertens 1998; 16: 753-759.



R34 7 H15H

1) BEE-, AFRE. BEELEFEE 2
&R 1999; 87, 455-459.

12) The trials of hypertension preventive collaborative
research group. The effects of nonpharmacologic inter-
ventions on blood pressure of persons with high normal
levels. Results of the trials of hypertension prevention,
Phase I. JAMA 1992; 267: 1213-1220,

13) Hypertension prevention trial research group. The
hypertension prevention trial: three-year effects of die-
tary changes on blood pressure. Arch Intern Med 1990;
150: 153-162.

14) The trials of hypertension preventive collaborative
research group. The effects of nonpharmacologic inter-
ventions on blood pressure of persons with high normal
levels. Results of the trials of hypertension prevention,
Phase I. JAMA 1992; 267: 1213-1220.

15) Iso H, Shimamoto T, Yokota K, et al. Community-
based education classes for hypertension control. A 1.5—
year randomized controlled trial. Hypertension 1996;
27: 968-974.

16) Ebrahim S, Smith GD. Lowering blood pressure: a
systematic review of sustained effects of non-pharmaco-
logical interventions. J Public Health Med 1998; 20:
441448,

#48k BALWEE B75 549

17)  The joint national committee on detection, evalua-
tion, and treatment of high blood pressure. The sixth
report of the joint national committee on detection,
evaluation, and treatment of high blood pressure. Arch
Intern Med 1997; 153: 154-183.

18)  Hoom H AR s> v R o v A TIERE & 455
BAER— LW £ B O RS ] Medical Tribune
1999.11.25.

19) WERFBEEERFNERR. BRAOSEH LB
HEBT5ZBAWE. WRF 1999; 42: 385~
404.

20) PR, SFHEBR B R, i E¥EED
FEORBIREHE EOEFE. AERAMAETE 1996; 43: 3-
8.

21y HETGE, HmE, SFHEE. MRFS—Muld-
ple risk factor syndrome. Health Sciences 2000; 6.

22) P4l #. Syndrome X « A v A U ViEHIEOH
A Mebio 1998; 157(Hi : 22-28.

23) HBAE, BR B BSLE. ALUMcsds
BEHEHHE. RAEK 2000, 58T &L
(k) : 607-610.

24) mA H, MBI ARES BANE. BA
#. HARERK 2000; 583 F] mME (k) : 647-
651.




550 H4sk HAAWHE £71F5 PR3 7 158

RISK FACTORS FOR HYPERTENSION
A LONGITUDINAL STUDY OF MIDDLE-AGED JAPANESE
MALE WORKERS

Machi SUKA*, Hiroki SUGIMORI¥, Yukiyasu I1IDA*, Katsumi YOSHIDA®

Key words : Hypertension, Risk factors, Proportional hazard model, Primary prevention

Objective To identify factors related to the development of hypertension among middle-aged Japanese
men.
Methods and results

A cohort of normotensive male workers aged 30-59 years (n=6,306) were followed from 1991
through 1998 to observe the development of hypertension, using data from annual health check-
ups in a Japanese company.

With hypertension defined as initiation of antihypertensive therapy or a systolic blood pressure
of 140 mmHg or higher and/or a diastolic blood pressure of 90 mmHg or higher, the incidence
rate was 33.4/1000 person-years in the 30-39 year old group, 63.8/1000 person-years in the 40—
49 year old group, and 75.4/1000 person-years in the 50-59 year old group.

Multivariate analysis by using Cox’s proportional hazard model indicated that high-normal
blood pressure at baseline, obesity (body mass index= 25 kg/m?), drinking 5 days/week or
more, and no regular exercise were independent factors related to the development of hyperten-
sion. Although each age group had a different pattern of risk factors, high-normal blood pressure
at baseline was the strongest risk factor in all cases. Glucose intolerance was significantly observed
as a hazard only in the 30—39 year old group, hazard rations for obesity and physical inactivity
also being highest in this younger age group.

Conclusions High-normal blood pressure, obesity, glucose intolerance, regular alcohol intake, and phys-
ical inactivity are risk factors for hypertension among middle-aged Japanese men. Insulin

resistance may play an important role in the development of hypertension in young males.

* Department of Preventive Medicine, St. Marianna University School of Medicine
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