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A Nested Case-Control Study on the High Normal Blood Pressure
as a Risk Factor of Hypertension in Korean Middle-aged Men

Jong-Myon Bae, Yoon-Ok Ahn"

Department of Preventive Medicine, Cheju National University College of Medicine
Department of Preventive Medicine, Seoul National University College of Medicine"

Objectives : 'High-normal blood pressure’ is a factor  of 4 individuals to each case on the basis of age.
influencing decision to initiate targeted intensive intervention Results : As 75 % of 247 incident cases had high-normal biood
strategy in westernized populations. JNC-V offered the vigorous  pressure, the crude odds ratio for hypertension was 2.04 (95% Cl
lifestyle modification for persons with ‘high-normal blood  1.47-2.83). Another statistically significant risk factors of
pressure’ , who could be early detected. As a hypertension seems  hypertension were body mass index, dietary fiber, alcohol
to be the result of multiple genetic factors operating in concert with  consumption, weekly activity and history of quitting smoking. The
associated environmental factors, it will be necessary to identify  multivariate odds ratio of high-normal blood pressure adjusted for
the high-normal blood pressure as a risk factor of hypertension for  all risk factors was 1.84 (95 % Ci 1.31-2.56). Among high-nommal
applying primary prevention strategy in Korean people. blood pressure group, body mass index, weekly ethanol amounts,
Methods : Although cohort study design might be adequate to ~ weekly physical activity, and dietary fiber except history of quitting
recruit incidence cases, to keep time sequence of events, and to  smoking were still risk factors of hypertension.
prevent information bias, nested case-control study was chosen Conclusion : ‘High-normal blood pressure’ is a risk factor for
for avoiding measurement errors because hypertension is a  hypertension in Korean middle-aged men, which represents that
benign disease. Source population was the ‘Seoul Cohort the vigorous lifestyle medification for persons with ‘high-normal
participants and follow-up was done by using Korea Medical ~ blood pressure’ is need.
Insurance Corporation’ s database on the utilization of health
services from 1Jan93 to 30Jun97. Incidence cases were
ascertained through the chart review, telephone contacts, and  Key Words: High-normal blood pressure, Primary prevention,

Korean J Prev Med 1999;32(4):513-525

direct blood pressure measurements. Controls included the pairing Seoul Cohort
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Table 1. Results of follow-up survey among subcohort participants

Chart Telephone Direct
Review Contact Measurement
Total 118 591 465
Available 190 455
Case 41 (51.3%) 22 (11.6%) 184 (40.4%)
Normal 23 (28.7%) 164 (22.7%) 281 (59.6%)
Undefinable 16 (20.0%) 4(2.1%) -
Unavailable 401 10
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Study Population
(n=8,722)

i
<y >

Y

{ Potential Cases

o>

Y

Potential Controls J

Incident Cases
(n=247)

i

Matched Controls
(n=988)

Figure 2. Flow Chart of Selection of Cases and Controls.
(CR: chart review; TC: telephone contact; DC: direct contact; Mt: age matching)

Table 2. Comparisions of sociodemographic factors between incident cases
{n=247) and controls (n=988) among Seoul Cohort Study, 1992@

. Control group Case group Crude p-value
Variabl 95% Cl
anabie (coumn%) (coumn%)  OR ° (+trend)

Age NS

40 -44 372 (37.65) 93(37.65) 1.00

45-49 324 (32.79) 81(32.79) -

50-54 236(23.89) 59(23.89) -

55-59 56( 567 14(567) -
Marriage -

married 968 (98.47) 245 (99.19) 1.00

single 15( 1.53) 2( 0.81) 0.53 [0.08,2.42]
Education (years) NS

<11 167(17.41) 27 (11.20) 1.0

12-15 389 (40.56) 111 (46.06) 1.76 [1.09,2.87]

16 < 403 (42.02) 103 (42.74) 1.58 [0.98,2.57]
Occupation NS

Management 263 (27.51) 67(27.80) 1.0

Clerical workers 463 (48.43) 125 (51.87) 1.06 [0.75, 1.50]

Labourer 230 (24.06) 49(2033)  0.84 [0.54, 1.28]
SEI* NS

<3.0 234 (34.01) 56(32.75) 1.0

30-<4.0 158 (22.97) 37(21.64) 0.98 [0.60, 1.59]

40 < 296 (43.02) 78 (45.61) 1.10 [0.74, 1.65]

@ excluding missing values

* SEI (Social Economic Index) = monthly electric costs (#1,000) / numbers of family

S W A felde nolx o
son, ¢ WIEE HEFE ol

T8 IAFE AEE 2700 BAH 3
o|2 Bolx ket

(2) MAAZR| (Z 3)
427) &9t 130-139 mmHg o] A} 3
A7) det 85-89 mmHgel 74439kl
750l BdgE st ok wakulzt 2.04
(95% CI 1.47-2.83)2 yston EAA
TS e vTtEY] g
o] &k AANAIAFE 372 by
of EA% A3 20 v o u|d}e]
200]%¢ 25 njgk, 250|447 EF W
A7H 18 Z9tom FAA R 9
shdth (OR=2.62; 95% CI 1.25-5.67)
(OR=3 18;95% CI 1.45-7.20). 28 # g}
A B M % EAA ou|E B9t 1
EM 8% Su2EE Ao adiT
of w2t ztz} 353} 23 L. i o] 24
3 Hoks o wAam|vh BE 1 o)4go)gl
ARk EAA grE B IXIE Eple=]

(3) T 7153 (£ 4)
P 1A 285

95% CI 1.01-2.33), 0] &A -3} _g:cgilg:
2 Fo HlEte FAF A WAy
1.51 (95% CI 1.10, 207)2 EA4 %9
AL At (& 12)
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Table 3. Comparisions of anthropometric values and laboratory findings between e Holx| oo},
cases (n=247) and controls (n=988)among Seoul Cohort Study, 1992@

Variable Comlro' gr:/’“p Casle 9"1‘/”’ ngge 95% Cl ‘;;’a'“s (6) UK K +E, Sl 282 (£ 7)
(coumn’%) _ {ookamrf) o) zqigs, ae A, He C e
Initial BP ) i
1 Normal 4014059) 62(25.10) 10 W E, g, dea, 2343 &
High-normal ~ 587(59.41) 185(7490) 204  [1.47,2.83] BL4H¢S 7} 3702 o] HOHS o,
Body Mass Index (Kg/M?) 0.05 BT FAA f94& HolA ¢tk o
<20 92( 9.39) 9( 3.64) 1.0 ok H|Eb A, H|EFT) ColA9) ATHEA]
20<-<25 695(7092) 178(72.06) 262 [1.25,5.67) T I
25+ 193(19.69) 60(2429)  3.18  [1.45,7.20] oA A ulE 7tz oE vgte
Serum Cholesterol (mg%) NS o, N B4 B4 08 A AlEF
<200 528(53.50) 126(51.01) 1.0 RS w) wxpE 7k ¥ EE Ao A
200<-<240  336(34.04) 91(36.84) 113 [0.83,1.55]
240 + 123(1246) 30(1215) 102 [064, 1.63] 1.77 (95% CI 1.01, 3.10), H]ep7l Col A
Urine protein 1.64 (95% CI1 1.07, 2.52)Z A A 9
negative 969 (98.08) 239 (96.76) 1.0 AL 1Y (% 12).
positive 19( 1.92) 8( 3.24) 1.7 [0.68, 4.17] 7}_%_5(]%_ 01%% ﬂ_q: % %%%4]*1%
@ excluding missing values IEE} £l ﬂj}u]% lj._gi_o.b} %71];5, _O,]U]

Table 4. Comparisions of family history of diseases in first relatives between incident — © Atk
cases (n=247) and controls (n=988) among Seoul Cohort Study, 1992@

SAIZ Mz
Variable Control grooup Case group Crude 95% Cl (7) 7|12 AE M3
foolumn?%) __ feokmn™) O A, 33, %2, 2k Al 163 3
Hypertension 340 3702 o] ¥
No 823(86.18)  196(8270) 10 N ”HDACTE] [t?o e el Oli
Yes 132 (13.82) 41 (17.30) 130 [087,195] S o, BF FAA wolde HolA &t
Diabetes Mellitus th 3712 vhsa Gy T EAE 9
No 800(9300) 226 (9536) 10 2 74 9k} (E 8).
. . .:es 67( 7.00) (464 065  [032,129] Nad 4ARE Foz AHULS
erebrovascu. accident -
3 i > F N L
No 805(83.51)  191(8025 10 B (GE 9), A%, FAk A mhedldE
Yes 159 (16.49) 47(19.75) 1.25 [0.85, 1.82] EAA AL Holr e Wk, &
Cancer (all sites) dME uEEFo vl 2FELF
No 761 80.11) 197 (8347) 1.0 s, ) ama
Yes 189 (19.89) 39(1653) 080  [0.54 1.18] (OR=225; 95% C1 1.51-3.35), of oo

T (OR=141;95% CI 1.00-2.01)0] 4
$18o] =& Aoz g m3 A,
T2, 2] A S e Hoke o v

@ excluding missing values

o %] sk} (5) YA BE2 (F 6) B89 Hslo] AFELE (OR=2T0;
SFBL 71202 93U UYrYS 8% FRSFUAZE 3 20E o] 95% CI1.27-5.92), tfFE47 (OR=
W F 27l BAH G4 BolX & EAY A% SA4 $94S ¥ 5 9% 2.5395% CI 119-5.56)00 4 w9l Ho]
OEA T WA} 18T 2 WIS Be on, 9 ANk w ke 3 7o) BAHOE $elakglon, 2o 42un
o gFud we SEOR BRAAS AR AN guE 4uW 5 gt 85 o Be Aoz g
u, v &3 7o) Wale] £% 281-560 gm  ATo| ME FY SAA BEAZE of  (8) AE M (E 10a, 10b)
S Bgsts YFSFT oA LA L8] 3T0R YNQUS o BAR ou)  Brh} 4he A7) 4H ) geaE
1.98 (95% CI 1.18, 3342 A4 99 7} QAT 7% 33 ol 3 43 SA4 $94L 2 & g 971727)
4 2otk olo) Wi} 280 (gmiweck)  O[AHT 0 A EFHS ©, wAH 053 = T ALY 4S AL B 329
& 7)ZoR T 2o U e 43 (95% C1031, 08902 EAH oyl B&F o) EAH $o4E Hola 9
WAk 1.58 (95% CI 1.16, 2.16)2 74 et} (3 12). At} (OR=1.63; 95% CI 1.05-2.55)
A oJu)7t A% Jepteh (E 12). I, 59, 444 £F 9 BFEALS  (OR=1.66;95% CI 1.09-2.52). 449 9]

P =2
Bgael 99 F Y28 TEDS o4 470 F32 9L 499E 3
=
(s}

AR & AR et gt 78 AdelAE 2
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Table 5. Comparisions of smoking and drinking habits between incident cases
(h=247) and controls (n=988) among Seoul Cohort Study, 1992@

. Control group Case group Crude o p-value
Variable (column%)  (column%) OR %% cl (xtrend)

Smoking History NS

No 218(22.52) 48(19.67) 1.0

Quit 243 (25.10)  82(33.61) 1.53 [1.01,2.33]

Yes 507 (52.38) 114 (46.72) 1.02 [0.69, 1.51]
Total Cigarette Index NS
(pack-year) 0 223 2377)  52(21.85) 1.0

1-10 155 (16.52)  49(20.59) 1.36 [0.85,2.16]

11-15 79(842) 31(13.03) 1.68 [0.98, 2.90]

16-20 111(11.83)  25(10.50) 0.97 [0.55, 1.69]

21-34 273(29.10) 56 (23.53) 0.88 [0.57, 1.36]

35+ 97(10.34)  25(10.50) 1.11 [0.63, 1.94]
Drinking History -

No 151(17.16)  33(13.98) 1.0

Yes 729 (82.84) 203 (86.02) 1.27 {0.83, 1.96]
Weekly ethanol amounts 0.01
(gm/week) 0 151(17.16)  33(13.98) 1.0

1-70 249 (28.30)  52(22.03) 0.96 [0.58, 1.59}

71-280 230(26.14) 60 (25.42) 1.19 [0.73,1.97]

281 - 560 127 (1443)  55(23.31) 1.98 [1.18,3.34]

561 + 123 (13.98)  36(15.25) 1.34 [0.76,2.35]

@ excluding missing values

Table 6. Comparisions of physical activity between incident case (n=247) and
control (n=988) among Seoul Cohort Study, 1992@

. Control group Case group Crude o p-value
Variable (coumn%) (coumn%s)  OR %0 etend)

Daily Sleeping time NS
(hours/day) -6 319(32.65) 69 (27.94) 1.0

7-8 619 (63.36) 166 (67.21) 1.24 [0.90, 1.71]

9- 39(399) 12(4.86) 1.42 [0.67,2.99]
Sitting duration time NS
(hours/day) -2 872 (88.98) 218(88.26) 1.0

3-6 95(9.69) 26(10.53) 1.09 [0.67, 1.77]

7+ 13(1.33) 3(121) 0.92 [0.21,3.50]
Weekly physical activity NS
(times/week) 0 340(3538) 82(3347) 1.0

1-3 489 (50.88) 144 (58.78) 1.22 [0.89, 1.67]

4+ 132(13.74)  19(7.76) 0.60 [0.34, 1.05]
Total Energy Expenditure NS
(Kcal/day) <2142 247 (25.76) 57 (23.36) 1.0

2142 - <2358 225(2346) 55(22.5%) 1.06 [0.69, 1.63]

2358 - <2635  246(25.65) 60(24.59) 1.06 [0.69, 1.61]

2635 < 241(25.13)  72(29.51) 1.29 [0.86, 1.95]

@ excluding missing values

2 283 o] (OR=1.56; 95% CI 1.03-
2.35), %011 Hol AMoME 489 &
43 o] (OR=1.51; 95% CI 1.00-2.27)
A FoAE BT ofdllfie 29
< ge gu7t e z8E
$S 734 289 B4 oA (OR

=1.61; 95% CI 1.05-2.46) FA 4

< Yl

ojok

o4

24 M (E 113, 11b, 11¢)
AT BAFS o4

9]

E}‘ﬂ A, #els, PRSI, Eotgl, oka
FENE FI2 R BRoA BAH
o4& HolA ¢ttt olF wARuIZE 1
Y B4 o vgte] 2489 B4
BRI 15T 2o gy, ZHE R,
EolilE 2489 B47 & Feo] 2
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Table 7. Comparisions of intakes of drugs between incident case (n=247) and
control (n=988) among Seoul Cohort Study, 1992@

4 WA ollA gkl Sgk

. Control group Case group Crude p-value
Variable 95% Cl
(column%)  (column%) OR ° (¥trend)
Multivitamine NS
(tablets/day) O 468 (48.00) 116 (47.35) 1.0
O0<-<«1 218(22.36) 59(24.08) 1.09 [0.76, 1.58]
1+ 289 (29.64) 70(28.57) 0.98 [0.69, 1.38]
Vitamin A 0.038
(tablets/day) 0O 930 (94.99) 225 (91.46) 1.0
0<-<1 29(296) 12(4.88) 171 [0.81, 3.55]
1+ 20(2.04) 9(3.66) 1.86 [0.77,4.37]
Vitamin C 0.056
(tablets/day) O 881 (90.27) 209 (84.96) 1.0
0<-<1 51(5.23)  23(9.35) 1.90 [1.10,3.27]
1+ 44 (451)  14(5.69) 1.34 {0.69, 2.58]
Vitamin E 0.073
(tablets/day) 0 926 (94.30) 226 (91.87) 1.0
O<-<1 29(2.95) 7(2.85) 0.99 [0.39,2.40]
1+ 27(275)  13(5.28) 1.97 [0.95,4.05]
Calcium drugs NS
(tablets/day) 0 952 (96.85) 235(96.31) 1.0
0<-<1 14 (1.42) 5(2.05) 145 {045, 4.35]
1+ 17 (1.73) 4(1.64) 0.95 [0.27,3.04]
Ferrus supplements NS
(tablets/day) 0 961 (98.16) 241 (98.37) 1.0
0<-<«1 10(1.02) 1(041) 0.40 [0.02,3.02]
1+ 8(0.82) 3(122) 1.50 [0.31,6.23]
Squarein NS
(tablets/day) O 813 (83.30) 199 (81.89) 1.0
O<-<«1 56(574) 15(6.17) 1.09 [0.58, 2.04]
1+ 107 (10.96) 29 (11.93) 1.11 [0.70,1.75]
Herb medicine# NS
0 309 (34.26) 68 (29.06) 1.0
0<-<I15 94 (1042) 27(11.54) 1.31 [0.77,2.22]
15+ 499 (55.32) 139 (59.40) 1.27 [091, 1.77}
@ excluding missing values
# weighted total intakes of herb medicine = chups at once * total frequencies
e weo Syl gl Aoz vk of BHANS W, B4 ool A2}
HER A B8 ofBRgolehs ZHel Xk WERE FF 959 vgu AL
A2 AAetgleh g2 A9 58 &9, Y 58, 25dToldd
of Yot AL Akzo] Zet o] (model 1). o] & 47]9] WFE Al9le o
A%, £ gote] @& Rolek= Aol A S e ¥E i ZE W
A B2 gaslel 7he 28w Y o] AK 9ulE /At (model 2).
712 st ol 571 W5E mdol e 4T
ooz T Bl AT MR A f40] AR kA wsE A7
T IR EYE Eete AAERAF,  Hof Bk w, e A 584, 7199
F3 AREY QY A2 AHL T B8 BHEFE 27 $AR dui2
T 2T g e A RS, Jte dale B FF 254E ¥ 299
o) B, W5 5 97h 0|9k A BE BAHOR Felsigith oo
4% BURYR DRFYL, AR
(3) chHz ZMZ5 (£ 14) T 49U A AR T T T
el AT O/l WAE BE Y delr U 35 2542 Ye oz ¢

H4 (OR=1.84;95% CI 1.31-2.56),
2
=

O{N —_ 2 01>:‘ m'lN’

jﬁ"
ot
B
N

=
A o 22 wAHE JHAT
(OR=4.07; 95% CI 1.22-13.6)(OR=5.13;
95% CI 1.49-17.7). 7% ol|eb& 433,
TF @iy, 49d ARa AdFHdAe
SAA YuE A Holon H 149 1)
a9 o vzt 2y g9y
A Aol AT (OR=1.35;
95% CI0.92-1.99).

rlo &

by
=

kd

19933 National High Blood Pressure
Education Program Working Group< 7]
29 TG o] B ATEHE £
ket Aol Adolzt st vt
o g9l b 3% - g EYTY
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15} 3
A3 gl el dfstel= 71 AT
w38 43 WA 43H0z

1989; HTP, 1990; TOHP, 1992, 1997).
2 Ao ot nA4ERRd A4

TEY B0 EolNE Ao

ko 7|(OR=1.84; 95% CI 1.31-2.56), ©]
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Table 8. Comparisions of intakes of taste foods between incident case (n=247)

and control (n=988) among Seoul Cohort Study, 1992@

) Control group Case group Crude p-value
Variabl 95% Cl
© (coumn%) (coumn%)  OR ° (¥trend)
Coffee NS
(times/week) <1 223 (2271) 56 (22.67) 1.0
1<-< 192 (19.55) 40(16.19) 0.83 {0.52,1.33)
7+ 567 (57.74) 151(61.13) 1.06 [0.74,1.52]
Tea NS
(times/week) <1 899 (92.21) 227 (93.03) 1.0
1< -<7 61(6.26) 16(6.56) 1.04 [0.56, 1.89]
7+ 15 (1.54) 1(041) 0.26 [0.01,1.91]
Green Tea NS
(times/week) <1 764 (78.84) 190(77.87) 1.0
1< -<7 137 (14.14) 43 (17.62) 1.26 10.85, 1.87]
7+ 68(7.02) 11(4.51) 0.65 [0.32,1.30]
Cola NS
(times/week) <1 744(76.46) 194 (79.84) 1.0
1< -<7 216(22.20) 46(18.93) 0.82 [0.56, 1.18]
T+ 13(1.34) 3(1.23) 0.89 [0.20, 3.36]
Ginsang 0.089
(times/week) <1 774(7938) 206(84.43) 1.0
1< -<7 157 (16.10)  30(12.30) 0.72 [0.46, 1.11]
T+ 44 (4.51) 8(3.28) 0.68 [0.29, 1.54]
Garlic NS
(times/week) <1l 475@48.57) 123(50.00) 1.0
1< -<7 371(37.93) 87(3537) 091  [0.66,1.24]
T+ 132 (13.50) 36(14.63) 1.05 [0.68, 1.63]
Onion NS
(times/week) <1 620 (63.66) 152 (62.04) 1.0
1< -<7 296 (30.39) 79(32.24) 1.09 [0.79, 1.49]
T+ 58(5.95) 14(5.71) 0.98 [0.51, 1.87]
@ excluding missing values
Y A Fe] B Aoz Ygrh ¢ ¢, & ATAY A A o
BE AnE 919 T 29 F M) - 27 QRAAL fastel AN 2a
1R4EEA, A5 B, RS 7E 7F Atk 3kl distole FHZA
dAshe ol Zell gk o F7|E2AL AT EA
Addat] vlgte nFEUYAL 23 FHOFE YolHy] skl A
1oz APE YYo| wrh= v|E P& APPE SAXAE Foto] #A
o] ¥ 37 (Veterans Administration Coo- 22 A8 vy fzie FHzAlzt
perative Study, 1970; Giumetti et al., oA FAY FxE A3, F F47]
1985; HPT, 1990; Leitschuh et al., 1991)  7+5 $3WZo] A8 e diA 7+
of tsted, £ dFeMT AATFEA o A Adel wet Az A4
A, AAASHE, A5, FA 2 S7] dEoloh o] wajA HE A%
§59, 47 % QHREN, UHF 2 AU4Rsl 2905E wAY $AT
$AE B4, Aojdg RAYRE 1 AT 2] 48 9 el
AEYe 8 AL FYsA = 27E A4S stgE, AEA
ole Aoz gt o] me} oz Az} B AL BRHT
= 33 o nAEAY 4 dRTd St §lE Aotk o2 o)
$ e o]EdA ASAHL odl  AAANY LHMEAL dATESE
Ao A A5hofoF & 7ot} toward null 2 |11+ 248 & OF

&g ¢ iAo, o Aol Wt &
ATAA FAHLE FAGA 1A
oo Ao tstels /M A7t &
T He¥ Ao Hit

2 A7AS F IRYEY ol A
He9og U Ao 7|&y B =
TATe YAjehe dEacloze vjw
(MES 5, 1993; 29173 %, 1993; 0|7

% £ 1994; TOHP, 1997), FWorld
Hypertension League, 1991a; Ueshima
etal, 1993), £559 44 &% (Paffen-
barger et al., 1983, 1991; Arroll &
Beaglehole, 1992; Fagard et al, 1990;
World Hypertension League, 1991b), 4]
o] A% A3 (Ascherio et al., 1992;
Appel et al., 1997) 50|t}

o, 19E e V12 47
(Intersalt Cooperative Research Group,
1988; Stamler et al., 1991)%} Blis] &
) AFAZ olg 99 G 4
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Table 9. Comparisions of weighted total intakes of taste foods (gm/week) ‘15 7hd o]} o A= A8/} 180} =
between incident case (n=247) and control (n=988) among Seoul o7} 1634 7 A= @Ak 18

Cohort Study, 1992@
1’4— o ALY Ho], Edd o3 dUdA
Control group Case group Crude 95% Cl p-value

Vari = o = =
arable (column®%)  {column) OR (¢trend) iy ]ng A g s }L = L‘E_}Oll
L X olo] >z =]

Cotfo NS A otk ﬂﬁlﬁr, lgu{ gl 2
0 164 (16.70)  38(1538) 1.0 A7 Y4z AF 54 A 8
0<-<1050  251(2556) 58(2348) 100  [0.62, 1.61] 7o) ol g}, mae] o3k A A -
1050 + 567(57.74) 151(61.13)  L15  [0.76,1.74] AATHAT JHAA o) B

Tea NS o
0 751(77.03) 180(7377) 1.0 Hax she Aozl W] NC T,
0< - <93.75 95(9.74) 32(13.11) 142 [0.89,2.21] 1997), EAx}A7} AlddAste) =HA
9375 + 129(1323) 32(1311) 103 [0.66, 1.60] o] 93 golojah Ho| A (USDHHS,

Cola 0.058 8o Z] BtE A
0 378 (4145) 71(2983) 1.0 1990), LYk Bt thetol= LEA
0<-<5625 161(17.65) 68(2857) 225  [1.51,339] 79 EE Fooft T Aot} (Lee
56.25 + 373(4090) 99 (41.60) 141  [1.00,2.01] & D' Alonzo, 1993).

Caffeine NS g, FAgo] gle A%l 1t
0 85(934)  9(380) 10 o1o gl 1s1or MhAlelalo] 0 716
0<-<110625 410(45.05) 117(4937) 270  [1.27,592] AE o TIY T =2 Ao
110625+  415(45.60) 111(46.84) 253  [1.19,5.56] ur%u} HEAdz2 Aeetn ANz

Ginsang NS Foll wet 1€ BAAEE B4
0 429(4569) 1154772 10 = o R
0<-<90  240(2556) 65(2697) 101  [0.71,144] ﬁﬂf FAFAL Mol 34
90+ 270(2875) 61(2531) 084  [0.59,1.21] TR o¢hy] by} £57] o] =

Garlic NS ttte 2E w9 2 AZoT
0 188(20.32) 39(16.18) 10 Gyntelberg 4 AL =
0<-<140  318(3438%) 89(3693) 135  [0.87,2.09] ( yne; &AE yer1197 A° ﬂoL‘;’
140 + 419 (4530) 113(4689) 130  [0.85,1.98] 1995). #ddTE 7|EoR Bs

@ excluding missing values [LH’ Uoﬂﬁﬂo] ‘jo% Oih EHALO" ]6]'0#

FAAF 10-1499) F A BAHL

Table 10a. Comparisions of intakes of food items between incident case (n=247)
and control (n=988) among Seoul Cohort Study, 1992@ 2 fFAstA 919 } Aoz vgton,

10-14F 713 = wapu)7} E7ste F

Controlgroup Casegroup  Crude 95% Cl p-value

Vari =4 o = © D
ariable (column%)  (column%) OR ° (trend) A& ESAtH(xtrend=7.56; p-value
3] = {3l Le Ed
Beef(grilled, broiled) NS <001). efzigt A= vlFdde E9
(em/day) <3.15 348(3526) 97(3927) 1.0 S W 22 PFE Bk ol e &
315<=-<478 29(2.94)  6(243) 074  [027,194] AN FAAN| 9L A ] 15
478<=-<944320(3242) T71(3L17) 086  [0.61,1.22]  oa LL N
944 + 290(2938) 67(27.13) 083  [0.58,1.19] A e 2EG Bl gjste] A<
Beef(fried, boiled, steamed) NS Al7F Bgsjthe Zoltt o) 1—}033;
<241 232(2351)  62(25.10) 1.0 olzhe] n|Tke] 9]3lo] Hold RO 3
241<=- <421 262(2655) 75(3036) 107  [0.72,1.59] AH B 2= 970 Aols
421<=-<883243 (24.62) 58(2348) 089  [0.59, 1.36] SR L N C LR
8.83 + 250(25.33) 52(21.05) 078  [0.51,1.20] 1995; Stamler et al., 1997), & oAt
Pork(grilled, broiled) NS Ao Ae 71zt b wzhe W
<2776 204 20:67)  38(15.38) 1.0 2 B 2= oo #, Uaee F2
2.76<=-<6.86 251 (2543) 66(26.72) 141  [0.89;2.24] . .
6.86<=-<1183273 (27.66) 83(33.60) 163  [1.05,2.55] &< beta-endorphind] 2}3te] E<¢kt
11.83 + 259(2624) 60(2429) 124  [0.78,1.99] AR Zol= YA AEHA o]g
Pork(fried, boiled) NS g3 g8 Aoz AT 4 AT
<0.70 251(2543) 50(2024) 1.0 =
070<=-<149 249 (2523) 62(25.10) 125  [0.81,1.93] (Benowitz NL, 1992). & @eJ M= o
1.49<=- <3.90 227 (23.00) 75 (30.36) 1.66 [1.09, 2.52) 2 AT, ~2EY 27 SLASS
390+ 260(2634) 60(2429) 116  [0.75,1.79] o070, AEY A 2AZ HAL 7A
@ excluding missing values A2 4 9tz B3Eka gl (Henry

et al,, 1993), 98 A EFEEN 2E
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Table 10b. Comparisions of intakes of food items between incident case (n=247)

and control (n=988) among Seoul Cohort Study, 1992@

) Control group Case group Crude o p-value

Variable (column%}  (column®s) OR 85%Cl {#trend)
Fishes(grilled) NS

<0.82 263 (26.65) 51(20.65) 1.0

0.82<=-<1.98 252(25.53) 76 (30.77) 1.56 [1.03,2.35]

1.98<=-<3.90 230(23.30)  51(20.65) 1.14 [0.73,1.79]

390+ 242 (24.52) 69 (27.94) 147 [0.97,2.24]
Fishes(boiled, fried, steamed) NS

<0.15 241 (24.42) 61(24.70) 1.0

0.15<=-<2.63 279(28.27) 61(24.70) 0.86 [0.57,1.31]

2.63<=-<6.50 202 2047y  50(20.24) 0.98 [0.63,1.52]

6.50 + 265 (26.85)  75(30.36) 1.12 [0.75, 1.66]
Fishes(salt-ferm) 0.04

<5.13 264 (26.75) 54 (21.86) 1.0

513<=-<1045  220(22.29) 53(21.46) 1.18 [0.76, 1.83]

1045<=-<19.69 257 (26.04) 64(2591) 1.22 [0.80, 1.85]

19.69 + 246 (24.92) 76 (30.77) 151 [1.00,2.27]
Shellfishes(not fried) NS

<0.02 243 (24.62) 48(19.43) 1.0

0.02<=-<0.05 233(23.61) 74 (29.96) 1.61 [1.05,2.46]

0.05<=-<0.13 280 (28.37) 64(25.91) 1.16 [0.75,1.78]

0.13+ 231(2340) 61(24.70) 1.34 [0.86, 2.08]
Shellfishes(fried) NS

0 364 (36.88) 90 (36.44) 1.0

0<-<0.61 370 (37.49) 98 (39.68) 1.07 [0.77, 1.50]

0.61 + 253 (25.63) 59(23.89) 0.94 [0.64, 1.38]

@ excluding missing values

Table 11a. Comparisons of intakes of nutrients between incidence cases (n=247)

and controls (n=988) among Seoul Cohort Study, 1992@

o Control group Case group Crude o p-value
Varabie {column%)  (column%) OR $5%Cl (¥trend)

Total Energy Intake (Kcal/day) NS
<2392.6 260 (26.34) 61 (24.70) 1.0
2392.6<-<2804.7 254(25.73) 70(28.34) 1.17 [0.79, 1.76]
2804.7<-<34155 241(2442) 55(22.27) 097 [0.64, 1.49]
34155+ 232 (23.51) 61 (24.70) 1.12 [0.74, 1.701

Protein (gm/day) NS
<634 260 (26.34) 56 (22.67) 1.0
63.4<-<82.6 251(25.43)  74(29.96) 1.37 [0.91, 2.06]
82.6<-<108.6 243 (24.62) 59 (23.89) 1.13 [0.74,1.72)
108.6 + 233(23.61) 58(23.4%) 1.16 [0.75,1.77}

Fat (gm/day) NS
<232 252 (25.53) 69(27.94) 1.0
232<-<333 265 (26.85) 57 (23.08) 0.79 [0.52,1.18]
33.3<<478 245 (24.82) 67(27.13) 1.00 [0.67,1.49]
478 + 225(22.80) 54 (21.86) 0.88 [0.58, 1.33]

Fiber (gm/day) NS
<41 253 (25.63) 61(24.70) 1.0
4.1<-<5.8 237 (24.01) 69 (27.94) 1.21 [0.81, 1.81]
5.8<-<83 246 (24.92) 76 (30.77) 1.28 [0.86, 1.91]
83+ 251(2543) 41 (16.60) 0.68 [0.43, 1.07]

@ excluding missing values
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Table 11b. Comparisons of intakes of nutrients between incidence cases (n=247)  Appel L}, Moore TJ, Obarzanek E, et al. A

and controls (n=988) among Seoul Cohort Study, 1992@ clinical trial of the effects of dietary patterns
3 M ; :
‘ Control group_Case group Crudo - ovalle on blood pressure. N Engl J Med 1997; 336
Variable (column%)  (column%) OR 9%l {«trend) H17-1124
° i Arroll B, Beaglehole R. Does physical activity
Sodium (mg/day) ™ NS lower blood pressure: a critical review of the
<32129 269(2725) 61(2470) 10 clinical trials. J Clin Epidemiol 1992; 45:
02129<-<57341  226(2290) 75(3036) 146  [0.98,2.18) 430447
5734.1<-<94960 260(2634) 45(1822) 076  [0.49,1.19] . . . .
9496.0 + 232(23.51)  66(2672) 125  [0.83,1.89] Ascherio A, Rimm EB, Giovanaucci EL, et al.
) A prospective study of nutritional factors and
Potassmmir;gg c(l)a%/ ) 2672705 59(23.89) L0 NS hypertension among US men. Circulation
' ' : ' 1992; 86: 1651-1653
20303<-<27472  233(2361) 69(2794) 134 [0.89,2.02] Beilin L. Diet and hvbertensi ical
27472<-<37339  260(2634) 66(2672) 115  [0.76,1.73] ethn LJ. Liet and hypertension - critica
37339+ 207(2300) 53(2146) 106  [0.69, 1.63] concepts and controversies. J Hypertens
Phosphate (mg/day) NS 1987; 5(Suppl 5): s447-s457
<9501 265(26.85) 58 (23.48) 1.0 Benowitz NL. Cigarette smoking and nicotine
9501<-<1239.0  245(2482) 71(2874) 132 [0.88,199] addiction. Med Clin North Am 1992; 76: 415
1239.0<<16161 252(25.53) 61(2470) 111 [0.73, 1.68] Duijkers TJ, Drijver M, Kromhout D, et al.
1616.1 + 225(22.80) 57(23.08)  L16  [0.76,1.77) John Henryism” and blood pressure in a
Dutch population. Psychosom Med 1988; 50:
353-359

Table 11¢. Comparisons of intakes of nutrients between incidence cases (n=247)

and controls {(n=988)among Seoul Cohort Study, 1992@ Fagard R, Bielen E, Hespel P, Lijnen P,

Staessen J, Vanhees L, Van Hoof R, Amery

. Controlgroup Casegroup ~ Crude o p-value A. Physical exercise in hypertension. In:
Variable . . 95% Cl
(column®)  (column%) OR (¥trend) Brenner B, Laragh J. Hypertension:
Vitamin A (4RE/day) NS pathophysiology, diagnosis and manage-
<2256 245 (24.82)  63(25.51) 1.0 ment. Raven Press, New York. 1990: 1985-
225.6<-<389.8 268 (27.15) 64(2591) 0.93 [0.62,1.40] 1998
389.8<-<641.0 233(23.61) 63(25.51) 1.05 [0.70, 1.59] Giumetti D, Liu K, Stamler R, et al. Need to
641.0 + 241(2442)  57(23.08) 092 [0.60, 1.40] prevent and control high normal and high
Retinol (ugRE/day) NS blood pressure, particularly so-called “mild’
<83 216 (22.06) 58 (23.48) 1.0 hypertension: epidemiological and clinical
8.3<<19.5 265 (27.07) 69(27.94) 097 [0.64, 1.46] data. Prev Med 1985; 14: 396-412
19.5<-<44.9 2502554y  67(27.13) 100 [0.66,1.51) Gyntelberg F, Meyre J. Relationship between
449 + 248 (25.33)  53(21.46) 0.80 {0.51, 1.23] blood pressure and physical fitness, smoking
Riboflavin (mg/day) NS and alcohol consumption in Copenhagen
<100 256(2594) 65(2632) 10 male aged 40-59. Acta Med Scand 1974;
1.00<-<136 233(2361) 63(2551) 106 [0.71, 160] 195: 375-380
1.36<<181 275(2786) 60(2429) 086  [057,129] Henrv JP. Liu VY. Nadta WE. et al. Psveho.
181+ 23(2259) 59(2389) 104  [0.69, 1.58] enry P, Liu YY, Nadra WE, et al. Psycho

social stress can induce chronic hypertension

Thiamine (<mlg/2 dlay) 2632665 62(25.10) 10 NS in normotensive strains of rats. Hypertension
' ' : ' 1993; 21: 714-
121<-<1.56 256(2594) 702834 116  [0.78,1.73] Hirsgfj’M He anrZi Wernstedt L, Lundberg |
1.56<-<2.08 234(2391)  60(2429) 109  [0.72, 1.65] : e ’
208+ 232(2351) 55(2227) 101 (066, 1.54] Hender T. Hemodynamic effects of the use
Ascorbic acid (mg/day) NS of oral snuff. Clin Pharmacol Ther 1992; 52:
<589 272(27.56) 62(25.10) 10 394-401 ,
895018 249(2523) TI(Q874) 125 [084,187) Hulshof KFAM, Wedel M, Lowik MRH, et al.
918<-<1413  226(2290) 63(2551) 122 [0.81,185] Clustering of dietary variables and other
1413 + 240(24.32) 5120650  0.93 {0.61, 1.43] lifestyle factors (Dutch Nutritional Surveil-
Carotein (sg/day) NS lance System). J Epidemiol Community
<4847 239(2424) 58(2348) 1.0 Health 1992; 46: 417424
4847<-<10513  262(2657) 68(2753) 107  [0.71,161] Hypertension Prevention Trial Research Group
1051.3<-<21782  259(2627) 61 (2470) 097  [0.64,148] (HPT). The Hypertension Prevention Trial:
21782+ 226(22.92) 60(24.29) 1.09 [0.72,1.67] three-year effects of dietary changes on
@ excluding missing values blood pressure. Arch Intern Med 1990; 150:
153-162

Intersalt Cooperative Research Group. Intersalt:
an international study of electrolyte excretion
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Table 12. Recategorization of statistically significant risk factors among Seoul

Cohort participatients, 1992@

) Control group  Case group Crude o
Variable (column%}) (column%) OR 95%Cl

Education (years)

<11 167 (17.41) 27 (11.20) 1.0

12< 792 (82.59) 214 (88.80) 1.67 [1.06,2.64]
Body Mass Index (kg/M?)

<20 92(9.39) 9(3.64) 1.0

20<-<25 695 (70.92) 178 (72.06) 262 [1.25,5.67]

25+ 193 (19.69) 60 (24.29) 3.18 [1.45,7.20]
Initial BP
Normal 401 (40.59) 62 (25.10) 1.0
High-normal 587(59.41) 185(74.90) 204 [1.47,2.83]
History of Quitting smoking

No 725 (74.90) 162 (66.39) 1.0

Yes 243 (25.10) 82 (33.61) 151 [1.10,2.07]
Weekly ethanol amounts (gm/week)

<280 630 (71.59) 145 (61.44) 1.0

280 < 250 (28.41) 91 (38.56) 1.58 [1.16,2.16]
Weekly physical activity (times/week)

<3 829 (86.26) 226 (92.24) 1.0

4< 132 (13.74) 19(7.76) 0.53 [0.31, 0.89]

Vitamin A

No 930 (94.99) 225 (91.46) 1.0

Yes 49 (5.01) 21 (8.54) 1.77 [1.01,3.10]

Vitamin C

No 881 (90.27) 209 (84.96) 1.0

Yes 95(9.73) 37 (15.04) 1.64 {1.07,2.52]
Cola

No 378 (4145) 71 (29.83) 1.0

Yes 534 (58.55) 167 (70.17) 1.66 [1.21,2.29]
Caffeine

No 85(9.34) 9(3.80) 1.0

Yes 825 (90.66) 228 (96.20) 2.61 [1.25,5.64]
Fiber (gm/day)

<83 736 (74.57) 206 (83.40) 1.0

83< 251(2543) 41 (16.60) 0.58 [0.40,0.85]

@ excluding missing values

Table 13.Result of test for indendence in inter-variables in hypertension among

Seoul Cohort participatients, 1992@

@/# QTHX ALCO ACTIV VITA VITC COLA CAFE FIBE

BMI IBP

EDUC - - kg - kKK

QTHX - - -
ALCO ; -
ACTIV ]

VITA s

VITC

COLA

CAFE
FIBE
BMI

*

ek

ok
Fk
ET
ok
*
sk

Hok

*k

@ EDUC : years of education; QTHX : history of quitting smoking;

ALCO : amounts of weekly ethanol intakes;

ACTIV : times of weekly physical activities; VITA : intake of vitamin A;

VITC : intake of vitamin C; COLA : intake of cola;

CAFE : intake of caffeine; FIBE : intake of dietary fiber;

BMI : body mass index; IBP : Initial blood pressure

#p-value of chi-square test : (-: >0.1); (* : <0.1); (**: <0.05); (***: <0.001)
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Pressure (JNC [). The sixth report of the
Joint National Committee on Prevention,
Detection, Evaluation, and Treatment of
High Blood Pressure. Arch Intern Med 1997,
157: 2413-2440

Lee EW, D’ Alonzo GE. Cigarette smoking,
nicotine addiction, and its pharmacologic
treatment. Arch Intern Med 1993; 153: 34-48

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

Liu K, Cooper R, McKeever J, et al. Assess-
ment of the association between habitual salt
intake and high blood pressure: method-
ological problems. Am J Epidemiol 1979,
110: 219-226

National High Blood Pressure Education
Program Working Group. National high
blood pressure education program working
group report on primary prevention of
hypertension. Arch Intern Med 1993; 153:
186-208

Paffenbarger RS, Wing AL, Hyde RT, et al.
Physical activity and incidence of hyper-
tension in college alumni. Am J Epidemiol
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319-327

Stamler R, Stamler J, Gosch FC, et al. Primary
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controlled trial. JAMA 1989; 262: 1801-1807
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Table 14.The Model selection by a logistic regression and the adjusted OR in

Fl Aol sg AR sl of gt by

incidence of hypertension among Seoul Cohort participatients, 1992

e/t BMH BMI2 IBP FIBE ALCO QTHX ACTIV VITA CAFE EDUC
Model 1 195 222 191 023 150 159 066 143 185 122
[0.94, [1.01, ([1.35 [035 [L09, [L15 (037, [0.79, [0.85, [0.74,
406] 4.87] 2691 078 2071 221] 1.14] 258] 401} 201]
Model2 243 299 186 048 149 155
[1.19, [1.39, [1.34, [033, [1.09, [1.13,
498] 6411 2601 0711 2031 213]
Model3 241 289 18 050 152 154 058
[1.17, [1.34, [131, (034, [1.11, [L12, [0.34,
4951 6211 2561 074 2071 2121 0.99]
Model4 241 293 184 049 151 156 1.66
[1.17, [1.36, [1.32, [0.33, [L.11, [1.13, [0.94,
494] 628] 256] 0.72] 2.06] 2.15] 2.92]
ModelS 213 259 194 048 151 159 1.99
[1.03, [1.18, [1.38, [033, [1.09, [L15, [0.93,
4421 558] 2731 0721 206] 221] 4.30]
Model6 224 263 188 049 150 154 1.37
[1.09, [1.22, [135, (034, [1.09, [L12, [0.86,
4611 5.68] 2631 073] 2061 212] 2.18]

@ BMI| : 20<- <25; BMI2 : 25+; IBP : Initial blood pressure;
FIBE : intake of dietary fiber; ALCO : amounts of weekly ethanol intakes;

QTHX : history of quitting smoking; ACTIV : times of weekly physical activities;
VITA : intake of vitamin A; CAFE : intake of caffeine; EDUC : years of education

# Qdds Ratio and 95% confidence interval

Table 15.Effects of modifying the risk factors in high-normal blood pressure group
among Seoul Cohort participatients, 1992@

Variables Adjusted OR 95% Cl

Body Mass Index (kg/M?)

<20 1.0

20<-<25 4.07 [1.22,13.6]

25+ 5.13 [1.49,17.7)
Weekly ethanol amounts (gm/week)

< 280 1.0

280 < 1.52 [1.06,2.20]
Weekly physical activity (times/week)

<3 1.0

4 < 043 [0.22,0.87}
Fiber (gm/day)

<83 1.0

83< 047 [0.30,0.73]
History of Quitting Smoking

No 1.0

Yes 1.35 [0.92,1.99]

@ excluding missing values

Table 16. Comparisions of years of quitted smoking between incident cases (n=247) and

controls (n=988) among Seoul Cohort Study, 1292@

Control group

Case group

Crude*

Quitted Years (columnd) (column?) OR 95% Cl
0 515 (69.78) 116 (61.05) 1.00
<1 37(5.02) 9(4.74) 1.08 [0.47,2.41]
1-3 42 ( 5.69) 11( 5.79) 1.16 [0.55,2.43]
4.6 37( 5.02) 10( 5.26) 120 [0.54,2.59]
7-9 29(3.93) 11( 5.79) 1.68 [0.77,3.64]
10-14 35(528) 21 (11.05) 2.39 {1.30,4.36]
15+ 39( 5.28) 12( 6.32) 1.37 [0.65, 2.80]

@ excluding non-smokers in addition to missing values

* chi-square value for trend test : 7.558 (p<0.01)
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