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AT dAAEY e 19923 19949 FH Y-S AHESHA
o, 2003 59 W= =KX Y (National Institutes of Health)ol 4]
MA3Fe] AAlg INC VII(The Seventh Report of the Joint National
Committee on Prevention, Detection, Evaluation and Treatment of High
Blood Pressure)ell 7]Este] debS F-iEstqlth. JNC VII®] 7]&o] =
W d7] 1842 757 ¢ 120-139mmHg 52 o] ¢7] d¢F 80—-89
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F 90-99mmHg, stage2= 57| DS 160mmHgo] Y 52 oj¢h7] db

100mmHge]/d o= Aojelgley. 18t ol disiA]+= stagelold =
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& nPAARY Bl gt SR s,
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oA 9L A @ B 94, A 1d oY FAg @ A
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T FHz"HE FA= 44 (200mg/dl 1Y), HE(200-239mg/dD),
AAHF(240mg/dle) ) o] Al 2F o= T8kl

A A #FgFA 4 (BMI;body mass index)+ A=/712(kg/m2)e] 32l ¢
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nehre] Wit AHS 46.9+48.8% AT 41.548.3H T =gko
W, A3 AHAEE SN 15.6225.7g/day = AFE LT 12.2
+20.6g/day Xt} odth. I X 97.9426.2mg/dLE Ao Ht
o] ¥ Egton FIYAHE S ndUro] 198.1234.8mg/dLE A
Aol 188.7431.9mg/dLEtt =%t BMI= ESbao] 24.1+24%

A8t 23,142,480} EQhh
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Table 1. General characteristics of study

Characteristics

Normotensive

Hypertensive

N 434,930(75.4) 141,632(24.6)
N(%) N(%) v
Age, years
30-39 211,369(48.6) 34,623(24.5)
40-49 135,266(31.1) 44,888(31.7) 38577.2*
50-59 81,495(18.7) 54,396(38.4)
60- 6,800(1.6) 7,725(5.5)
Smoking status
Non- smokers 87,293(20.1) 32,358(22.9) 1584 6*
EX- smokers 82,425(19.0) 31,354(22.1)
Current smokers 265,212(61.0) 77,920(55.0)
Diabetic mellitus
Yes 14,826(3.4) 11,461(8.1) 5384.2*
No 420,104(96.6) 130,171(91.9)
Total serum cholesterol
Normal 289,492(90.8) 78,099(82.7) 5050.1"
Moderate 2,601(0.8) 998(1.1) ‘
Hypercholesterol 26,771(8.4) 15,398(16.3)
BMI
<25 344,958(79.3) 90,937(64.2) 13218.4*
>25 89,972(20.7) 50,695(35.8)
Vegetable
Yes 145,898(33.6) 47,368(33.4) 0.5
No 289,032(66.5) 94,264(66.6)
Exercise
Yes 115,942(26.7) 48,021(34.0) 2757.5¢
No 318,988(73.3) 93,611(66.1)
Perceived health status
Healthy 207,395(47.7) 72,506(51.3)
Not health, not illness 155,741(35.8) 43,651(30.9) 2793.4*
lliness 47,180(10.9) 13,149(9.3)
Know disese 24,223(5.6) 12,105(8.6)
Mean = SD Mean + SD t
Age, years 41.518.3* 46.9+8.8 -206.0*
Alcohol consumption, g/day 12.2420.6 15.6 £25.7 -45.7*
Fasting blood glucose, mg/dL 91.1+19.4 97.9 +26.2 -90.8*
Total serum cholesterol 188.7+31.9 198.1+34.8 -90.2*
BMI(Body Mass Index) 23.1£2.4 241424 -148.2*

*p<.0001
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Zrh. %71 o] 120mmHgm Wl JeS 7]FA AA AT 1)
WHHEE débeEol EokdaE HuddE =Y bkt =

120mmHg<SBP<140mmHg¢! Hwte 120w kel Foke] wHl&] 1.084)
(RR=1.08, 95% CI:1.02—1.14) *¥9k°™, 140mmHg<SBP<160mmHg<!
A2 1.16M(RR=1.16, 95% CI:1.08—1.25), 160mmHg<SBP2 X

1.25%(RR=1.25. 95% CI:1.13—1.38) ¢t o2 913 Al 93 o] =9t}

Hir

AAdetel A9 120mmHg<SBP<140mmHg¢l 7% SBP<120mm
Hgell ®]a) 1.118(RR=1.11, 95% CI:0.86—1.44), 140mmHg<SBP<160
mmHge] A& 1,49 (RR=1.40, 95% CI:1.03—1.90), 160mmHg<SBP<!
749 1.5281(RR=1.52, 95% CI: 0.99-2.33) AFY $18o] =4 Yebt
c}.

Frobo]l 749 120mmHg<SBP<140mmHg¢! 7% 1.7 (RR=1.70,
95% CI:0.81—-3.56), 140mmHg<SBP<160mmHg®] Fo& 3.87Hj(RR=
3.87, 95% CI:1.81—8.29), 160mmHg<SBP¢l 7-%-4.49] (RR=4.40, 95%
CI:1.78=10.91)7F4] A 913 o] = YEstth

A Ao A9 120mmHg<SBP<140mmHgol A 1.198](RR=1.19,
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95% CI: 0.64—2.19), 140mmHg<SBP<160mmHg¢! 7-$-2.764] (RR=
2.76, 95% CI:1.44—5.29), 160mmHg<SBP ] A+ 3.63W}(RR=3.63, 95%
CI:1.63—8.08) AT f1do] =A Vebs:

Hoto]l A 79 120mmHg<SBP<140mmHgd v SBP<120
mmHgoll Hl&] 1.664](RR=1.66, 95% CI:0.98—2.81), 140mmHg<SBP<
160mmHge] Fehe 1.82¥](RR=1.82, 95% CI:0.94—3.52), 160mmHg<
SBP 9] Het& 257H) (RR=2.57, 95% CI:1.08—6.09) ALY 93] =

ATt
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Table 2. Effects of systolic blood pressure on death from cancer, adjusted for age, smoking,
alcohol consumption, diabetes, total serum cholesterol, body mass index, dietary, and exercise.
Follow-up from1995 to 2001

Systolic blood pressure(SBP)mmHg

Cancer site SBP<120 120sSBP<140 140<SBP<160 160<SBP

All Cancer

No. of deaths 1930 4032 1596 517

Death ratet 170.7 190.8 196.2 203.2

RR (95% CI)f 1.0 1.08(1.02-1.14) 1.16(1.08-1.25) 1.25(1.13-1.38)
Esophagus

No. of deaths 42 129 75 14

Death ratet 16.3 57 27.0 48

RR (95% CI)f 1.0 1.39(0.98-1.98) 1.91(1.29-2.83) 1.11(0.60-2.06)
Stomach

No. of deaths 393 798 326 97

Death ratet 38.6 38.9 40.3 38.2

RR (95% CI)f 1.0 1.04(0.92-1.18) 1.13(0.97-1.32) 1.10(0.87-1.38)
Colon

No. of deaths 58 139 52 25

Death ratet 49 8.1 8.0 111

RR (95% CI)f 1.0 1.24(10.91-1.69) 1.24(0.84-1.83) 1.93(1.18-3.15)
Liver

No. of deaths 641 1172 395 125

Death ratet 423 474 46.7 477

RR (95% CI)f 1.0 1.00(0.91-1.11) 1.01(0.89-1.15) 1.12(0.92-1.37)
Bile duct

No. of deaths 53 149 48 17

Death ratet 58 6.6 5.2 6.2

RR (95% CI)f 1.0 1.40(1.02-1.92) 1.18(0.79-1.77) 1.37(0.78-2.41)
Pancreas

No. of deaths 87 193 93 31

Death ratet 8.3 8.3 9.8 9.5

RR (95% CI)f 1.0 1.11(0.86-1.44) 1.40(1.03-1.90) 1.52(0.99-2.33)
Larynx

No. of deaths 9 33 31 1

Death ratet 0.7 1.3 2.8 31

RR (95% CI)f 1.0 1.70(0.81-3.56) 3.87(1.81-8.29) 4.40(1.78-10.91)
Lung

No. of deaths 305 689 296 90

Death ratet 31.3 371 33.6 39.9

RR (95% CI)f 1.0 1.12(0.97-1.28) 1.21(1.02-1.43) 1.18(0.93-1.51)
Prostate

No. of deaths 16 33 12 6

Death ratet 24 22 2.2 24

RR(95% CI)f 1.0 0.84(0.46-1.54) 0.62(0.29-1.35) 0.91(0.34-2.39)
Kidney

No. of deaths 15 35 30 12

Death ratet 0.9 1.9 37 .

RR (95% CI)f 1.0 1.19(0.64-2.19) 2.76(1.44-5.29) 3.63(1.63-8.08)
Bladder

No. of deaths 15 32 9 7

Death ratet 22 1.5 1.1 3.3

RR (95% CI)f 1.0 0.98(0.53-1.84) 0.63(0.27-1.49) 1.47(0.57-3.78)
Brain

No. of deaths 19 56 20 8

Death ratet 1.5 1.8 3.6 22

RR (95% CI)f 1.0 1.66(0.98-2.81) 1.82(0.94-3.52) 2.57(1.08-6.09)
Thyroid

No. of deaths 3 14 3 2

Death ratet 0.1 0.8 0.2 0.4

RR (95% CI)f 1.0 2.49(0.71-8.76) 1.45(0.28-7.54) 3.22(0.50-20.56)
Leukemia

No. of deaths 52 86 20 6

Death ratet 3.8 4.0 2.6 3.3

RR (95% CI)f 1.0 0.97(0.68-1.37) 0.70(0.41-1.21) 0.72(0.30-1.72)

1The rate per 100,000 is given, standardized to the age distribution of korean whole population in 1990.
| The Cox’s proportional hazards model was adjusted for age, smoking, BMI, exercise, cholesterol, alcohol and dietary.
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Table 3. Effects of diastolic blood pressure on death from cancer, adjusted for age, smoking,
alcohol consumption, diabetes, total serum cholesterol, body mass index, dietary, and exercise.

Follow-up from1995 to 2001

Diastolic blood pressure(DBP)mmHg

Site of Cancer DBP<80 80<DBP<90 90<DBP<100 100=DBP

All Cancer

No. of deaths 2227 3172 1914 762

Death ratet 186.2 188.5 189.9 192.9

RR (95% CI)f 1.0 1.04(0.98-1.10) 1.07(1.01-1.14) 1.12(1.08-1.22)
Esophagus

No. of deaths 57 97 74 32

Death ratet 4.3 6.2 72 9.0

RR (95% CI)f 1.0 1.12(0.80-1.55) 1.31(0.92-1.86) 1.41(0.91-2.21)
Stomach

No. of deaths 453 597 411 153

Death ratet 414 34.7 423 36.6

RR (95% CI)f 1.0 0.96(0.85-1.08) 1.12(0.97-1.28) 1.08(0.90-1.31)
Colon

No. of deaths 62 113 67 32

Death ratet 5.8 8.1 8.5 8.8

RR (95% CI)f 1.0 1.83(0.97-1.82) 1.34(1.94-1.92) 1.67(1.07-2.60)
Liver

No. of deaths 715 949 488 181

Death ratet 435 48.9 435 451

RR (95% CI)f 1.0 1.02(0.92-1.12) 0.96(0.85-1.08) 0.97(0.82-1.15)
Bile duct

No. of deaths 67 116 63 21

Death ratet 5.6 6.9 55 6.6

RR (95% CI)f 1.0 1.21(0.89-1.64) 1.09(0.76-1.56) 0.94(0.57-1.56)
Pancreas

No. of deaths 104 158 92 50

Death ratet 8.5 9.2 8.3 99

RR (95% CI)f 1.0 1.07(0.83-1.38) 1.04(0.78-1.39) 1.45(1.02-2.07)
Larynx

No. of deaths 1 29 28 16

Death ratet 0.7 1.1 2.7 2.8

RR (95% CI)f 1.0 1.74(0.87-3.50) 2.63(1.29-5.35) 3.83(1.74-8.42)
Lung

No. of deaths 387 553 325 115

Death ratet 39.6 371 31.8 28.4

RR (95% CI)f 1.0 1.00(0.88-1.14) 0.95(0.82-1.11) 0.87(0.70-1.07)
Prostate

No. of deaths 17 26 15 9

Death ratet 2.5 25 1.4 3.2

RR(95% CI)f 1.0 0.93(0.50-1.72) 0.75(0.37-1.53) 1.05(0.46-2.42)
Kidney

No. of deaths 15 29 30 18

Death ratet 0.8 1.2 3.9 75

RR (95% CI)f 1.0 1.39(0.74-2.60) 2.43(1.28-4.62) 3.80(1.85-7.80)
Bladder

No. of deaths 14 27 15 7

Death ratet 2.3 1.2 1.7 24

RR (95% CI)f 1.0 1.30(0.67-2.49) 1.11(0.52-2.37) 1.26(0.49-3.24)
Brain

No. of deaths 19 44 28 12

Death ratet 1.3 2.3 3.3 1.8

RR (95% CI)f 1.0 1.83(1.06-3.15) 2.20(1.20-4.03) 2.61(1.23-5.56)
Thyroid

No. of deaths 5 1 2 4

Death ratet 0.3 0.6 0.4 0.6

RR (95% CI)f 1.0 1.64(0.56-4.77) 0.51(0.10-2.73) 2.75(0.69-10.90)
Leukemia

No. of deaths 59 58 33 14

Death ratet 3.8 3.9 2.9 6.2

RR (95% CI)f 1.0 0.81(0.56-1.18) 0.91(0.58-1.42) 1.09(0.59-2.01)

1The rate per 100,000 is given, standardized to the age distribution of korean whole population in 1990.
| The Cox’s proportional hazards model was adjusted for age, smoking, BMI, exercise, cholesterol, alcohol and dietary.
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H] 3] Prehypertension®] 1.08¥] $J&o] =%k2 ™ (RR=1.08, 95% CI:1.01
—1.14), stagelol A+ 1.118(RR=1.11, 95% CI:1.04—1.19), stage2°l 4]
T 1199 ZIthH(RR=1.19, 95% C1:0.09—1.30).

Al oro]l 749 Normotension®] H]3 Prehypertension®] 1.38] 3
o] O™ (RR=1.30, 95% CI:0.89—1.91), stagelelA= 1.51u(RR=1.5
1, 95% CI:1.01-2.25), stage2°l A= 1.538] ZITH(RR=1.53, 95% CI:0.94
—2.48).

A#eko] 79 Normotensiono] H]38] Prehypertension®©] 1.32v] €
o] F%om (RR=1.32, 95% C1:0.93—1.87), stagel°l A& 1.448)(RR=
1.44, 95% CI1:0.98-2.13), stage2°lM= AGGoz Apge 9190 1.75
#l ZATH(RR=1.75, 95% CI:1.10—2.78).

9ol 79 Normotension®] W3l Prehypertension®] 1.758] <
o] F%om (RR=1.75, 95% C1:0.76—4.01), stagel°l A= 3.218](RR=

3.21, 95% CI:1.40—7.36), stage29|X & FFdo= APge 9J3lo] 3.88
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vl 7 tH(RR=3.88, 95% CI:1.56—9.63).

Alore] 749 Normotensiono] H]3f Prehypertension®] 1.22v] <
o] ko (RR=1.22, 95% CI:0.61—2.46), stageloll A= 2.5 (RR=
2.50, 95% CI:1.24—5.06), stage2°lA= Algero =z Apda ¢1% o] 3.87
v ZTHRR=3.87, 95% CI:1.79—8.40).

¥ oke] 749 Normotension® BH]&] Prehypertension®] 2.18] 9] & o]
=9ko M (RR=2.10, 95% CI:1.11—3.97), stagelolX= 2.67W](RR=2.67,
95% CI:1.34—5.31), stage2oll A= Aoz Abdad 9go] 2.82u) Zth
(RR=2.82, 95% CI:1.22—6.49).

A FHd e e HE v A= At A 7HE
=2 AAAAS Bt S, At vls] ndshatel A Agge s A}
a 9eo] 2,429 (RR=2.42, 95% Cl:1.56—3.75) A Wewct 1 o
SoRE FF9F 2188 (RR=2.18, 95% CI:1.39—3.41), “|¢te] 1.164)
(RR=1.16, 95% CI:0.61—2.19)°] 15 2zt UATh. Lgal dA At
Wog o HlwYd e wdghato] v HlE] 1.07¥1(RR=1.07,

95% CI:1.02—1.13) =9}
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Table 4. Effects of JNC VIl level blood pressure on death from cancer, adjusted for age,
smoking, alcohol consumption, diabetes, total serum cholesterol, body mass index, dietary, and
exercise. Follow-up from1995 to 2001

JNC VIl level
. . . HTN **

Site of Cancer Normotension Prehypertension Stage1 Stage2 (N=8,075)
All Cancer

No. of deaths 1594 3525 2086 870 2992

Death ratet 176.8 190.1 190.6 198.0 192.2

RR (95% CI)f 1.0 1.08(1.01-1.14) 1.11(1.04-1.19) 1.19(1.09-1.30) 1.07 (1.02-1.13)
Esophagus

No. of deaths 36 108 82 34 17

Death ratet 37 57 7.7 8.2 7.8

RR (95% CI)f 1.0 1.30(0.89-1.91) 1.51(1.01-2.25) 1.53(0.94-2.48) 1.24 (0.96 - 1.60)
Stomach

No. of deaths 333 667 445 169 619

Death ratet 40.6 36.6 41.6 27.8 401

RR (95% CI)f 1.0 0.97(0.85-1.10) 1.11(0.96-1.29) 1.07(0.88-1.30) 1.12 (1.01 - 1.25)
Colon

No. of deaths 44 119 75 36 113

Death ratet 42 7.9 8.9 8.7 8.7

RR (95% CI)f 1.0 1.32(0.93-1.87) 1.44(0.98-2.13) 1.75(1.10-2.78) 1.26 (0.98 - 1.63)
Liver

No. of deaths 526 1068 529 210 745

Death ratet 423 48.8 441 455 446

RR (95% CI)f 1.0 1.04(0.93-1.15) 0.97(0.85-1.10) 1.04(0.88-1.23) 0.95(0.87 - 1.05)
Bile duct

No. of deaths 46 126 70 25 96

Death ratet 6.6 6.6 55 6.9 5.6

RR (95% CI)f 1.0 1.28(0.91-1.79) 1.19(0.81-1.75) 1.08(0.65-1.78) 0.97(0.74 - 1.25)
Pancreas

No. of deaths 7 178 95 60 160

Death ratet 8.9 9.2 75 11.6 8.6

RR (95% CI)f 1.0 1.18(0.89-1.56) 1.06(0.77-1.46) 1.69(1.18-2.42) 1.13(0.92 -1.39)
Larynx

No. of deaths 7 28 33 16 49

Death ratet 0.6 1.0 2.8 1.3 2.7

RR (95% CI)f 1.0 1.75(0.76-4.01) 3.21(1.40-7.36) 3.88(1.56-9.63) 2.18(1.39 -3.41)
Lung

No. of deaths 261 614 364 141 516

Death ratet 334 385 322 331 325

RR (95% CI)f 1.0 1.10(0.95-1.27) 1.06(0.90-1.25) 1.03(0.84-1.28) 1.00(0.89-1.12)
Prostate

No. of deaths 13 28 17 9 28

Death ratet 27 25 1.6 2.7 218

RR(95% CI)f 1.0 0.86(0.44-1.67) 0.71(0.34-1.49) 0.84(0.35-2.04) 0.93(0.56-1.54)
Kidney

No. of deaths 1" 28 33 20 53

Death ratet 0.8 1.2 3.4 44 3.6

RR (95% CI)f 1.0 1.22(0.61-2.46) 2.50(1.24-5.06) 3.87(1.79-8.40) 2.42 (1.56-3.75)
Bladder

No. of deaths 1" 29 16 7 23

Death ratet 25 14 1.6 21 1.8

RR (95% CI)f 1.0 1.17(0.58-2.36) 0.98(0.44-2.17) 1.00(0.37-2.69) 0.85(0.50-1.46)
Brain

No. of deaths 12 48 31 12 43

Death ratet 14 1.8 3.6 1.7 3.0

RR (95% CI)f 1.0 2.10(1.11-3.97) 2.67(1.34-5.31) 2.82(1.22-6.49) 1.16(0.61-2.19)
Thyroid

No. of deaths 2 14 2 4 6

Death ratet 0.1 0.7 0.3 0.5 0.4

RR (95% CI)f 1.0 3.46(0.78-15.37) 0.87(0.12-6.38) 4.53(0.78-26.21) 0.66(0.25-1.75)
Leukemia

No. of deaths 43 69 37 15 53

Death ratet 441 3.9 29 6.2 3.8

RR (95% CI)f 1.0 0.88(0.60-1.30) 0.97(0.61-1.54) 1.09(0.59-2.03) 1.10(0.78-1.56)

* Participants with any of the following features at study entry were excluded: missing data on blood pressure, existing
cancer and missing data on smoking status. RR renotes relative risk and Cl confidence interval.

1The rate per 100,000 is given, standardized to the age distribution of korean whole population in 1990.

| The Cox’s proportional hazards model was adjusted for age, smoking, BMI, exercise, cholesterol, alcohol and dietary.

**HTN was defined as 139mmHg< SBP or 89mmHg< DBP or medication.
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w22l = DBP<80mmHgol H]&] 100mmHg<DBPSl Z-$ 1.14H]e] 93
T2 HYUH(RR=1.14, 95% C:1.02—1.27).

Table 5. Effects of blood pressure on death from cancer, adjusted for age, alcohol consumption,
diabetes, total serum cholesterol, body mass index, dietary, and exercise. Follow-up from 1995
to 2001

Non-smoker Ex-smoker Current smoker
RR 95% CI RR 95% ClI RR 95% CI

Hypertension

Normal 1.0 1.0 1.0

Hypertension 0.99 0.88-1.12 1.02 0.92-1.14 1.1 1.04-1.17
SBP(mmHg)

<120 1.0 1.0 1.0

120-139 0.90 0.78-1.04 1.01 0.89-1.14 1.14 1.07-1.22

140-159 0.97 0.81-1.17 1.06 0.91-1.24 1.23 1.13-1.34

2160 0.96 0.74-1.25 1.17 0.94-1.46 1.34 1.18-1.51
DBP(mmHg)

<80 1.0 1.0 1.0

80-89 1.00 0.86-1.16 0.91 0.80-1.03 1.09 1.01-1.16

90-99 0.91 0.77-1.08 0.95 0.83-1.10 1.15 1.06-1.24

=100 1.15 0.93-1.42 1.03 0.85-1.23 1.14 1.02-1.27

* RR renotes relative risk and Cl confidence interval.
* SBP : Systolic Blood Pressure.
* DBP : Diastolic Blood Pressure.
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Table 6. Interaction effects of hypertension and smoking on cancer risk. Follow-up from
1995-2001 in two models: model 1 excluding the interaction terms and model 2 including the
interaction terms

Model 1 Model 2

Variable RR 95% CI P RR 95% ClI P
Age 1.35 1.31-1.39 <.0001 1.35 1.31-1.39 <.0001
Age*Age 1.00 1.00-1.00 <.0001 1.00 1.00-1.00 <.0001
Hypertension

Normal 1.0 1.0

Hypertension(HTN) 1.09 1.04-1.14  0.0006 0.99 0.88-1.12  0.9143
Ex-smoker

Non-smoker 1.0 1.0

Ex-smoker(EXS) 1.34 1.24-1.44 <.0001 1.35 1.23-1.49 <.0001
Current smoker

Non-smoker 1.0 1.0

Current smoker(CUS) 1.77 1.66-1.89  <.0001 1.68 1.55-1.82  <.0001
Interaction term 1

HTN*EXS - - - 0.98 0.84-1.14 0.7762
Interaction term 2

HTN*CUS - - - 1.16 1.02-1.32 0.0288
Drink

Non-drinker 1.0 1.0

Drinker 1.02 0.96-1.08 0.5295 1.02 0.96-1.08 0.5405
Diabetic mellitus

Normal 1.0 1.0

Diabetes 1.41 1.32-1.52 <.0001 1.41 1.32-1.52 <.0001
Total serum cholesterol

Normal 1.0 1.0

Moderate 0.99 0.76-1.29 0.9258 0.99 0.76-1.29 0.9259

Hypercholesterol 0.85 0.79-0.93  <.0001 0.86 0.79-0.93  0.0001
BMI(Body Mass Index)

<25 1.0 1.0

225 0.90 0.85-0.95 <.0001 0.90 0.86-0.95 0.0001
Vegetable

Yes 1.0 1.0

No 1.07 1.03-1.12 0.0021 1.07 1.03-1.12 0.0029
Exercise

Yes 1.0 1.0

No 1.06 1.02-1.12 0.0095 1.06 1.02-1.12 0.0096
-2LoglL 206543.5 206532.5

* RR renotes relative risk and Cl confidence interval
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Table 7. Effects of blood pressure on death from stomach cancer, adjusted for age, alcohol
consumption, diabetes, total serum cholesterol, body mass index, dietary, and exercise.
Follow-up from 1995 to 2001

Non-smoker Ex-smoker Current smoker
RR 95% ClI RR 95% ClI RR 95% ClI
Hypertension
Normal 1.0 1.0 1.0
Hypertension 0.88 0.67-1.17 1.07 0.86-1.34 1.20 1.05-1.37
SBP(mmHg)
<120 1.0 1.0 1.0
120-139 0.74 0.54-1.00 1.00 0.77-1.31 1.14 0.97-1.33
140-159 0.77 0.52-1.15 1.05 0.75-1.45 1.26 1.04-1.54
2160 0.73 0.41-1.31 0.83 0.50-1.39 1.32 0.99-1.76
DBP(mmHg)
<80 1.0 1.0 1.0
80-89 0.74 0.54-1.02 0.74 0.56-0.97 1.10 0.94-1.29
90-99 0.56 0.38-0.83 1.00 0.75-1.33 1.34 1.12-1.59
2100 1.06 0.69-1.63 0.78 0.52-1.19 1.18 0.92-1.52

* RR renotes relative risk and Cl confidence interval.
* SBP : Systolic Blood Pressure.
* DBP : Diastolic Blood Pressure.
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Table 8. Interaction effects of hypertension and smoking on stomach cancer risk. Follow-up
from 1995-2001 in two models: model 1 excluding the interaction terms and model 2 including
the interaction terms

Model 1 Model 2

Variable RR 95% CI P RR 95% CI P
Age 1.25 1.17-1.33  <.0001 1.25 1.17-1.33 <.0001
Age*Age 1.00 1.00-1.00  0.0004 1.00 1.00-1.00 0.0005
Hypertension

Normal 1.0 1.0

Hypertension(HTN) 1.13 1.02-1.26  0.0230 0.89 0.68-1.16  0.3983
Ex-smoker

Non-smoker 1.0 1.0

Ex-smoker(EXS) 1.37 1.16-1.62  0.0002 1.30 1.05-1.60 0.0142
Current smoker

Non-smoker 1.0 1.0

Current smoker(CUS) 1.66 1.44-1.91  <.0001 1.46 1.22-1.75  <.0001
Interaction term 1

HTN*EXS - - - 1.16 0.83-1.63 0.3970
Interaction term 2

HTN*CUS - - - 0.38 1.03-1.85 0.0292
Drink

Non-drinker 1.0 1.0

Drinker 1.07 0.95-1.22 0.2743 1.07 0.95-1.22 0.2754
Diabetic mellitus

Normal 1.0 1.0

Diabetes 1.32 1.12-1.56 0.0009 1.32 1.12-1.56 0.0010
Total serum cholesterol

Normal 1.0 1.0

Moderate 1.06 0.60-1.86  0.8533 1.06 0.60-1.86 0.8523

Hypercholesterol 0.90 0.76-1.07  0.2399 0.90 0.76-1.07  0.2454
BMI

<25 1.0 1.0

225 0.88 0.78-0.99 0.0341 0.88 0.78-0.99 0.0382
Vegetable

Yes 1.0 1.0

No 1.12 1.01-1.24 0.0322 1.12 1.01-1.24 0.0313
Exercise

Yes 1.0 1.0

No 1.01 0.91-1.12  0.8360 1.01 0.91-1.12 0.8355
-2Log L 41307.6 41301.8

* RR renotes relative risk and Cl confidence interval
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Table 9. Effects of blood pressure on death from colon cancer, adjusted for age, alcohol
consumption, diabetes, total serum cholesterol, body mass index, dietary, and exercise.
Follow-up from 1995 to 2001

Non-smoker Ex-smoker Current smoker
RR 95% CI RR 95% CI RR 95% CI
Hypertension
Normal 1.0 1.0 1.0
Hypertension 1.74 0.43-2.28 1.74 1.04-2.90 1.34 0.95-1.91
SBP(mmHg)
<120 1.0 1.0 1.0
120-139 0.85 0.47-1.55 1.70 0.81-3.60 1.30 0.85-1.98
140-159 0.64 0.28-1.46 1.60 0.66-3.88 1.48 0.87-2.50
2160 0.96 0.34-2.75 433 1.71-10.96 1.58 0.73-3.39
DBP(mmHg)
<80 1.0 1.0 1.0
80-89 1.07 0.58-1.97 1.34 0.64-2.77 1.47 0.96-2.24
90-99 0.71 0.33-1.52 1.89 0.88-4.06 1.49 0.91-2.43
2100 0.95 0.38-2.40 3.08 1.32-7.17 1.44 0.73-2.83

* RR renotes relative risk and Cl confidence interval.
* SBP : Systolic Blood Pressure.
* DBP: Diastolic Blood Pressure.
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Table 10 Interaction effects of hypertension and smoking on colon cancer risk. Follow-up from
1995-2001 in two models: model 1 excluding the interaction terms and model 2 including the
interaction terms

Model 1 Model 2

Variable RR 95% CI P RR 95% CI P
Age 1.12 0.97-1.29 0.1132 1.13 0.98-1.30 0.1031
Age*Age 1.00 1.00-1.00 0.8765 1.00 1.00-1.00 0.8408
Hypertension

Normal 1.0 1.0

Hypertension(HTN) 1.28 0.99-1.65 0.0585 0.79 0.47-1.34  0.3874
Ex-smoker

Non-smoker 1.0 1.0

Ex-smoker(EXS) 0.98 0.69-1.38 0.9054 0.70 0.44-1.11 0.1265
Current smoker

Non-smoker 1.0 1.0

Current smoker(CUS) 0.9 0.67-1.22 0.4943 0.73 0.51-1.06  0.1003
Interaction term 1

HTN*EXS - - - 2.22 1.09-4.53 0.0279
Interaction term 2

HTN*CUS - - - 1.71 0.92-3.17 0.0907
Drink

Non-drinker 1.0 1.0

Drinker 0.89 0.66-1.18 0.4057 0.89 0.66-1.18 0.4156
Diabetic mellitus

Normal 1.0 1.0

Diabetes 1.13 0.74-1.73 0.5636 1.13 0.74-1.73 0.5691
Total serum cholesterol

Normal 1.0 1.0

Moderate 1.58 0.51-4.94 0.4304 1,59 0.51-4.95 0.4272

Hypercholesterol 1.10 0.74-1.63 0.6424 1.10 0.74-1.63  0.6481
BMI

<25 1.0 1.0

>25 0.83 0.62-1.11 0.2119 0.84 0.63-1.11 0.2190
Vegetable

Yes 1.0 1.0

No 1.09 0.85-1.39 0.5004 1.09 0.85-1.39 0.4920
Exercise

Yes 1.0 1.0

No 1.02 0.80-1.32 0.8593 1.02 0.80-1.32 0.8540
-2 Log L 7017.6 70124

* RR renotes relative risk and Cl confidence interval
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Table 11. Effects of blood pressure on death from larynx cancer, adjusted for age, alcohol
consumption, diabetes, total serum cholesterol, body mass index, dietary, and exercise.

Follow-up from1995 to 2001

Non-smoker Ex-smoker Current smoker
RR 95% CI RR 95% CI RR 95% CI
Hypertension
Normal 1.0 1.0 1.0
Hypertension 6.63 0.78-56.64 0.49 0.11-2.14 2.37 1.44-3.88
SBP(mmHg)
<120 1.0 1.0 1.0
120-139 NE 1.16 0.13-10.55 1.73 0.79-3.82
140-159 NE 1.39 0.14-14.06 4.15 1.84-9.37
2160 NE NE 3.75 1.32-10.63
DBP(mmHg)
<80 1.0 1.0 1.0
80-89 0.96 0.09-10.74 1.79 0.20-16.12 1.80 0.83-3.92
90-99 NE 1.44 0.15-14.28 3.25 1.50-7.07
2100 493 0.51-48.04 NE 4.22 1.74-1.23

* RR renotes relative risk and Cl confidence interval.
* SBP : Systolic Blood Pressure.
* DBP : Diastolic Blood Pressure.

* NE : Not Estimated
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Table 12. Interaction effects of hypertension and smoking on larynx cancer risk. Follow-up from
1995-2001 in two models: model 1 excluding the interaction terms and model 2 including the
interaction terms

Model 1 Model 2

Variable RR 95% CI P RR 95% CI P
Age 2.86 1.69-4.86 0.0001 2.85 1.68-4.85 0.0001
Age* Age 0.99 0.99-1.00 0.0005 0.99 0.99-1.00 0.0005
Hypertension

Normal 1.0 1.0

Hypertension(HTN) 2.29 1.46-3.58 0.0003 8.06 0.97-67.22 0.0537
Ex-smoker

Non-smoker 1.0 1.0

Ex-smoker(EXS) 1.01 0.36-2.77 0.9927 4.32 0.51-37.02 0.1816
Current smoker

Non-smoker 1.0 1.0

Current smoker(CUS) 3.37 1.54-7.36 0.0024 8.60 1.17-63.26 0.0346
Interaction term 1

HTN*EXS - - - 0.10 0.01-1.33 0.0809
Interaction term 2

HTN*CUS - - - 0.29 0.03-2.55 0.2645
Drink

Non-drinker 1.0 1.0

Drinker 4.15 1.51-11.40 0.0058 412 1.50-11.32 0.0060
Diabetic mellitus

Normal 1.0 1.0

Diabetes 242 1.41-4.16 0.0014 2.42 1.41-4.16 0.0014
Total serum cholesterol

Normal 1.0 1.0

Moderate 1.86 0.26-13.37 0.5393 1.85 0.26-13.35 0.5401

Hypercholesterol 1.72 0.96-3.07 0.0685 1.72 0.96-3.07 0.0675
BMI

<25 1.0 1.0

225 0.41 0.22-0.78 0.0065 0.41 0.22-0.78 0.0064
Vegetable

Yes 1.0 1.0

No 1.57 1.02-2.41 0.0406 1.57 1.02-2.41 0.0410
Exercise

Yes 1.0 1.0

No 1.05 0.66-1.65 0.8486 1.05 0.66-1.65 0.8481
-2 Log L 2019.6 2015.8

* RR renotes relative risk and Cl confidence interval
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Table 13. Effects of blood pressure on death from kidney cancer, adjusted for age, alcohol
consumption, diabetes, total serum cholesterol, body mass index, dietary, and exercise.
Follow-up from 1995 to 2001

Non- smoker Ex-smoker Current smoker
RR 95% ClI RR 95% CI RR 95% CI
Hypertension
Normal 1.0 1.0 1.0
Hypertension 1.36 0.50-3.70 2.66 0.87-8.12 2.80 1.64-4.79
SBP(mmHg)
<120 1.0 1.0 1.0
120-139 0.46 0.12-1.79 1.24 0.32-4.81 1.52 0.67-3.44
140-159 1.52 0.42-5.46 1.12 0.20-6.15 3.96 1.67-9.35
2160 NE 1.21 0.11-12.89 8.18 3.13-21.36
DBP(mmHg)
<80 1.0 1.0 1.0
80-89 2.20 0.46-10.49 0.35 0.06-1.95 1.61 0.73-3.59
90-99 2.20 0.43-11.34 1.74 0.44-6.79 2.80 1.23-6.36
2100 0.79 0.07-9.12 2.26 0.44-11.54 6.08 2.53-14.59

* RR renotes relative risk and Cl confidence interval.
* SBP : Systolic Blood Pressure.

* DBP : Diastolic Blood Pressure.

* NE : Not Estimated.
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Table 14. Interaction effects of hypertension and smoking on kidney cancer risk. Follow-up from
1995-2001 in two models: model 1 excluding the interaction terms and model 2 including the
interaction terms

Model 1 Model 2

Variable RR 95% CI P RR 95% CI P
Age 1.27 0.96-1.68 0.0891 1.27 0.96-1.68 0.0905
Age*Age 1.00 1.00-1.00 0.3133 1.00 1.00-1.00 0.3168
Hypertension

Normal 1.0 1.0

Hypertension(HTN) 243 1.567-3.76 <.0001 1.72 0.66-4.49 0.2725
Ex-smoker

Non-smoker 1.0 1.0

Ex-smoker(EXS) 0.79 0.40-1.59 0.5158 0.68 0.24-1.97 0.4807
Current smoker

Non-smoker 1.0 1.0

Current smoker(CUS) 1.36 0.79-2.36 0.2697 1.04 0.47-2.33 0.9171
Interaction term 1

HTN*EXS - - - 1.31 0.32-5.33 0.7087
Interaction term 2

HTN*CUS - - - 1.59 0.54-4.70 0.3994
Drink

Non-drinker 1.0 1.0

Drinker 1.64 0.86-3.10 0.1317 1.64 0.86-3.11 0.1307
Diabetic mellitus

Normal 1.0 1.0

Diabetes 1.28 0.66-2.48 0.4724 1.28 0.66-2.48 0.4729
Totalserum cholesterol

Normal 1.0 1.0

Moderate NE NE

Hypercholesterol 1.16 0.62-2.19 0.6458 1.16 0.62-2.19 0.6431
BMI

<25 1.0 1.0

225 0.94 0.59-1.51 0.8062 0.95 0.59-1.51 0.8184
Vegetable

Yes 1.0 1.0

No 0.77 0.49-1.21 0.2519 0.77 0.49-1.21 0.2537
Exercise

Yes 1.0 1.0

No 0.86 0.56-1.31 0.4744 0.86 0.56-1.31 0.4751
-2 Log L 2323.3 2322.5

* RR renotes relative risk and Cl confidence interval
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Table 15. Effects of blood pressure on death from brain cancer, adjusted for age, alcohol
consumption, diabetes, total serum cholesterol, body mass index, dietary, and exercise.
Follow-up from 1995 to 2001

Non-smoker Ex-smoker Current smoker
RR 95% CI RR 95% CI RR 95% CI
Hypertension
Normal 1.0 1.0 1.0
Hypertension 0.90 0.34-2.41 1.15 0.43-3.07 1.91 1.13-3.20
SBP(mmHg)
<120 1.0 1.0 1.0
120-139 2.46 0.54-11.16 1.22 0.41-3.58 1.70 0.87-3.33
140-159 1.49 0.24-9.32 1.37 0.34-5.60 2.22 0.98-5.06
>160 1.57 0.14-18.39 NE 4.42 1.65-11.85
DBP(mmHg)
<80 1.0 1.0 1.0
80-89 5.94 0.75-46.82 1.24 0.40-3.86 1.72 0,88-3.37
90-99 4.53 0.52-39.86 2.06 0.61-6.96 213 1.00-4.56
=100 4.26 0.37-49.271 NE 3.94 1.65-9.40

* RR renotes relative risk and Cl confidence interval.
* SBP : Systolic Blood Pressure.

* DBP : Diastolic Blood Pressure.

* NE : Not Estimated.
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Table 16. Interaction effects of hypertension and smoking on brain cancer risk. Follow-up from
1995-2001 in two models: model 1 excluding the interaction terms and model 2 including the
interaction terms

Model 1 Model 2

Variable RR 95% CI P RR 95% ClI P
Age 1.25 0.97-1.60 0.0873 1.24 0.96-1.60 0.0946
Age*Age 1.00 1.00-1.00 0.2675 1.00 1.00-1.00 0.2844
Hypertension

Normal 1.0 1.0

Hypertension(HTN) 1.52 1.00-2.29 0.0499 1.14 0.44-2.97 0.7901
Ex-smoker

Non-smoker 1.0 1.0

Ex-smoker(EXS) 1.16 0.61-2.20 0.6476 1.24 0.56-2.78 0.5965
Current smoker

Non-smoker 1.0 1.0

Current smoker(CUS) 1.56 0.91-2.65 0.1052 1.26 0.64-2.49 0.5100
Interaction term 1

HTN*EXS - - - 0.83 0.22-3.12 0.7876
Interaction term 2

HTN*CUS - - - 1.66 0.57-4.81 0.3537
Drink

Non-drinker 1.0 1.0

Drinker 0.59 0.38-0.91 0.0172 0.58 0.37-0.91 0.0167
Diabetic mellitus

Normal 1.0 1.0

Diabetes 0.81 0.35-1.86 0.6209 0.81 0.35-1.86 0.6190
Total serum cholesterol

Normal 1.0 1.0

Moderate NE NE

Hypercholesterol 0.91 0.45-1.80 0.7765 0.91 0.46-1.81 0.7815
BMI

<25 1.0 1.0

225 1.53 1.01-2.33 0.0447 1.54 1.02-2.34 0.0421
Vegetable

Yes 1.0 1.0

No 1.34 0.90-1.99 0.1487 1.34 0.90-1.99 0.1471
Exercise

Yes 1.0 1.0

No 1.50 0.96-2.35 0.0781 1.50 0.96-2.34 0.0788
-2 Log L 2657.5 2655.3

* RR renotes relative risk and Cl confidence interval
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Table 17. Risk of hypertension on any and major cancer before and after controlling for body
mass index

Controlling for body mass index

Normal Before After
RR RR 95% ClI RR 95% ClI

Any cancer 1.0 1.06 1.01-1.11 1.07 1.02-1.13
Stomach 1.0 1.10 0.99-1.22 1.12 1.01-1.25
Colon 1.0 1.23 0.96-1.58 1.26 0.98-1.63
Kidney 1.0 2.41 1.56-3.71 242 1.56-3.75
Larynx 1.0 2.01 1.28-3.14 2.18 1.39-3.41
Brain 1.0 1.60 1.06-2.41 1.16 0.61-2.19

* RR renotes relative risk and Cl confidence interval.
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<R2> FHNYE] FAIYEF A=
Cancer site ICD-9 ICD-10

All Cancer 140 - 239 C00 - C97

Esophagus 1500, 1501, 1502, 1503, 1504, C150, C151, C152, C153, C154,
1505, 1508, 1509 C155, C158, C159

Stomach 1510, 1511, 1512, 1513, 1514, C160, C161, C162, C163, C164,
1515, 1516, 1518, 1519 C165, C166, C168, C169

Colon 1530, 1531, 1532, 1533, 1534, C180, C181, C182, C183, C184,
1535, 1536, 1537, 1538, 1539 C185, C186, C187, C188, C189

Liver 1550, 1551 C220, C221, C222, C223, C224,

C227, C229

Bile duct 1561, 1562, 1568, 1569 C23, C240, C241, C248, C249

Pancreas 1570, 1571, 1572, 1573, 1574, C250, C251, C252, C253, C254,
1578, 1579 C257, C258, C259

Larynx 1610, 1611, 1612, 1613, 1618, C320, C321, €322, C323, C328,
1619 C329

Lung 1620, 1622, 1623, 1624, 1625, C340, C341, C342, C343, C348,
1628, 1629 C349

Prostate 185 C61

Kidney 1890, 1891, 1892, 1893, 1894, C64, C65, C66
1898, 1899

Bladder 1880, 1881, 1882, 1883, 1884, C670, C671, C672, C673, C674,
1885, 1886, 1887, 1888, 1889 C675, C676, C677, C678, C679

Brain 1910, 1911, 1912, 1913, 1914, C710, C711, C712, C713, C714,
1915, 1916, 1917, 1918, 1919 C715, C716, C717, C718, C719

Thyroid 193 C73

Leukemia 2040, 2041, 2042, 2048, 2049, C910, C911, C912, C913, C914,
2050, 2051, 2052, 2053, 2058, C915, C917, C919, C920, C921,

2059, 2060, 2061, 2062, 2068,
2069, 2070, 2071, 2072, 2078,
2080, 2081, 2082, 2088, 2089

C922, C923, C924, €925, C927,
€929, C930, C931, C932, C937,
C939, C940, C941, C942, C943,
C944, C945, C947, C950, C951,
C952, C957, C959

* JCD — 9 ! International Classification of Disease—9

* JCD — 10 : International Classification of Disease—10
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<ABSTRACT>

Effects of hypertension on the risk of cancer,

in the prospective cohort study

Moon Young Choi
Graduate School of
Public Health

Yonsei University

(Directed by Professor Sun Ha Jee, Ph. D)

Background : There have been studies to find out, which risk factors may cause
cancer. Among the risk factors, whether they were clearly identified or not as cancer
causing risk factors, hypertenstion has been under the controversial discussion. One
of the resons may partly have been due to small study samples. Other factors such
as obesity, diabetes, and smoking have been also under scientific scrutiny as risk risk
factors for causing cancer.

Objectives : To examine the effects of hypertension on cancer mortality and to
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determine the interactive effect of hypertension and smoking on cancer mortality.

Material and methods : A ten-year prospective cohort study was carried out with
a sample of 576 562 Korean men with health insurance plan coverage from the
National Health Insurance Corporation and who went through biennial medical exams
in 1992 to 1994. The deaths from any types of cancer, obtained from the National
Statistical Office were used as a main outcome measure(a dependant variable).

To assess the independent effects of blood pressure on cancer mortality,
multivariate Cox’s proportional hazards models were used, controlling for age,
smoking status, diabetes, body mass index, serum cholesterol concentration, dietary,
exercise, and alcohol use.

Results : In present study, hypertension was the factor contributing to the total
cancer mortality (RR=1.07, 95% CI:1.02-1.13). For the types of cancer, it was noted
that there was a significant association with colon, larynx, kidney, and brain cancer
mortality. When the interaction term was included in a multivatiate model, there
was a significant interaction effects of hypertension with smoking on the total cancer
mortality. But there was no significant interactive effect of hypertension with
smoking on larynx, kidney, and brain cancer mortality

Conclusion : Prospective study has provided strong support that hypertension mi-
ght be in fact one of the independent risk factors for cancer. In specific, from present
study, hypertension was an independent risk factor in stomach, larynx, kidney, and
brain cancer mortality. Hypertension alone was not an independent risk factor in all

types of cancer mortality.
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Many uncertainties remain concerning a probable relationship between hyperten-
sion and the risk of cancer. Unresolved findings persist concerning the interaction
with other factors for cancer. Future studies should focus more on plausible physiolo-

gical mechanisms for cancer and cancer causing risk factors.

Key Words : Hypertension, Cancer, Interaction effects
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