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36 18T A HAAgdd g HddA
AAH(A L) AT+ ATFdd (V) 23}
- gste] 7Hd w2 nSE 5E 9 (<166mllg) ]
Rosengren 5 ) 51~594]
(L098) 20d IZBE 6. 442) 139 7<130mnHg) Bulh S E, AldEo]
’ O o] = S
frolshAl =5
40~79A
_ - ndskrol A AYAAY Re] 2.4% %
Beebe-Dimmer Ao =+ o}z ] 7} A LEETAA A ]
= (2007) AT ==
(498)
Martin & 109 FEZE 53 50.34) - DEGTO A AL o
(2010) At (78,768) - Zolid APt o & #AALIRI 1.16)
Wallner & N
° 59 mge  10A - ngerEel WAEel LW § B9
(2011) (2,445)
Takeshita & in~vivo &% ~G4 A
° oo - nAYs eld Ay
(2011) Alg (449,214)
Qasos)  rd mse oo ~ 504 Wkl A Gl A
(72,232) U
Friedman GD < or =304
309 ZIE - 184 Fos #HA ¢l
(1997) 58,704
Fitzpatrick & _ > 654 - 184 Foe #HA gl
5.6 IS E ~
(2001) (2,442) (TAA 2= st &2 RR)
Lund & I 40~49A) - 284 fo BHEg gl
(2006) (15,933) (BAHCR Fo381A %2 RR)
Tande & U - 2T FolR BAY Qe
(2006) o (6,429) (BAH R Fo3tA &L RR)
Tuohimaa A > 654 - 8¢y Fo3 #dEA 9lS
(2007) R CYT) (BAH R Fo817 e RR)
Stocks % 9 0 mEE A 34.74 - 2388 frofgk #EA gl
(2010) (336,159) (BAHZ F9381A4 22 RR)
Romero & 6d IATE >40 - 288 frojgk #EAd gl
(2012) (2,121) (SAH o= Fo3H4 ¥ RR)
Esposito &
R 5 “naEgke AYA TANY 15 £
(2013)
Liang & I
’ 2l kel ARAY AN %9
(2016) ol 4
Shah = -
’ SIER o6 “nEgel ARHY HANY 24
(2017) (3,200)

* OR indicates odds ratio; RR, relative risk
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Rosengren A¢} Wilhelmsen L& 1998y % #7] d F3TE AToA]
o] 7} =& ¥ 5E 9 (<166mmHg)o] 1#9+-<130mmHg) X.t}
Ao A E 9 AMREC] FolotAl Edvhar B asgih

ofz el 7hAl wl=<el PA 4989 iAol SAtixa AT %= (Beebe-Dimmer

et al, 2007) (LSt E= A ndYSS HE T S Bl

m U
ol
rlo

u:E

getarol] vl AL AE gEo] 248 =dvha H g
ratio): 2.4, 95% CI (confidence interval): 1.5-3.7]. t}wk o] AFE2 A7)
kel A oEste] ndEdTS BRSO L¥F{ Hlojox

(misclassification bias)e] 7FsA o] dtta st}

Martin 5 (2010)¢] =29o] YA 78,768W S oz 3 10d ZSE A+
Ayje] waw, FH7|Edo] =545 APAS TAAEE =olHUHR
(hazard ratio): 1.04, 95% CI (confidence interval): 1.0-1.9, P=0.04]. ©]2]3t

HHEAgde Hold AYHAYNA[HR: 1.16 per SD (standard deviation)
increase, 95% CI : 1.05-1.27] =53+ 2@ A(1.01, 0.95-1.08) 2.t} = A e

o adetel B89 AHAG AR A Alolol= #EAd o] UTHI.03,

354 ol = AT EAT

=oka, 27] wEe 7.659(95% CL097-60.20) =gkl wdet A @Al
A APAE TS Hn 7t 485(95% CL 0.90-2606)%8 0.1 ol SAH R
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BF §olselth of AFelA ndY W £%7] Aol 4ommHg 4
Ei olghy] Agto] WmmHg ol dolAL RW ok B§H E ndéAY A

e

22 A elsk At

H, 20106 o]lde] o2 ATE AFeM s ndety dyAdete #dA
o] Yet}A &kth(Friedman GD 1997; Fitzpatrick et al, 2001; Lund et al.,
2006, Tande, Platz and Folsom, 2006; Tuohimaa et al., 2007, Stocks et al,
2010).

Fitzpatrick 5(2001)> 654 o]/ A=l HAd 244279 S dido=

E A Ao 17] n8JH(FEF718 4 >140), 271 23 3T(=>160), 371

H

—

¢

(o

1%

HxE AEAY ¥E 233 29 iR IS E A (Stocks et al,

2010)= ¥t vl H g4 A (non-aggressive) WA wAIzte] Ao 3

A& UEA] g ektH(Romero et al., 2012).
a8y H2 wEREA A7 ES(Esposito et al, 2013; Liang et al, 2016;
Shah and Ioffe, 2017)) E5F &4 A ndto] dydd HALHAS =<

g3 .
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3. ARty mEd-AHAAA HEA

3.1 Higte] oo A%

oA AEF, AP wA

rlol

: , 4 e vk Eske F
Q 9Ydeciorz dex ArHWHO, 2013). A& #ZFx4(Body Mass Index, ©|
3 BMD+ As(kg)s A9 AFo=2(m) Yie #oz 7P B A<l vk
Bt 71l vh( ghul Rkeks] | 2012). M AR 7] of Ao} e 3 A 3} o ghH]

WetE b Aash @EL LT obAlo 49l uw s)Fe wel, muEs

O<E 7>,

2,

BMI(kg/m2)= el

¥ 7. o}Alo} AdQle] vt 7|+

=5 BMI(kg/m?2)
A A = <185
s 18.5~22.9
APAZF 23~24.9
1A vt 25~29.9
2HA v RE >30

A AANA vhd oF 3408 o] FAF} wmoz cs Agstn o,
S22 49l WAl mw Z7&L OBCDS} clAo} w7le] A W&
Ms) & o musw gtk Selvet 194 o4 49l F o 12701 Wol
HIRHBMI=25)¢]H 53] 4l &4 #Rk2 1998 25.10%0A4 20144
37.70%% A 1563 o 159 F7bsharh A9l o4 wluhe 201288 713
oz Pastgor, 0149 /1F 4 oY 2530%7 Huelth e

P —



30~50t, o142 #HA7] ol %<2 60~70thol A Hwt FHEEC] 7MY (AW
g5, 2016)<iE 8>

38 2014 A= Rk R E

A A A o 2
AAA9A] ©] %) 31.5 37.7 25.3
19~294 23.9 32.0 15.0
30~394] 31.8 43.9 186
40~49A) 31.1 39.6 22.3
50~594] 354 41.5 29.3
60~694) 36.8 36.9 36.6
704 o] % 32.1 24.0 37.3

3.2 Mws nAYe] wAA

DS A TstE g o R Qe wAstE Al g A gto|t. A
3}

et Sl Ad S A(2015)] w ghar A3l mint i Ake] 41.8%
t 2EYE, 148%E TudS Suketn 9o
BA] w2E BMIZF 25 o 4o uwtald AAAFe A E) 36 o4

AP w3} #Hsto] BMIZF S7E S AddAded 29 ¢ % S}
SHAIRE oA APALGIE #d glos 7F =7} 31 (Maclnnis and
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e A KRRy

(n=150,611) No (n=149,854) Yes (n=757) P-value

8 g 5582 (3.71) 5,529 (99.05) 53 (0.95)  <0.0001
H) 128 9t 145029 (96.3) 144,325 (9951) 704 (0.47)

A A ZFA S

A A %(<185) 3,365 (2.23) 3,346 (99.44) 19 (056)  0.1654
AAAF(185~22.9) 50925 (3381) 50,681 (9952) 244 (0.48)

3} 7 % (23~24.9) 42897 (28.48) 42,655 (99.44) 242 (0.56)

H] wH(=25.0) 53424 (35.47) 53,172 (9953) 252 (0.47)

A=Al

44~59 82,687 (5491) 82596 (99.89) 91 (0.11)  <0.0001
60~74 56,348 (37.41) 55,883 (99.17) 465 (0.83)

=75 11576 (7.69) 11,375 (9826) 201 (1.74)

AFAY

o = A (A]) 66,753 (44.32) 66,410 (99.49) 343 (051) 05829
A=) 83,858 (55.68) 83,444 (9951) 414 (0.49)

AEFE

391253 27954 (1856) 27,809 (99.48) 145 (0.52) 0.006
9052 31,311 (20.79) 31,189 (9961) 122 (0.39)

A9 2ES 91,346 (60.65) 90,856 (99.46) 490 (0.54)

=758

H] &5 48774 (32.38) 48462 (99.36) 312 (0.64)  <0.0001
92~33] 32,032 (2127) 31,902 (9959 130 (0.41)

13 o4 69,805 (46.35) 69,490 (99.55) 315 (0.45)

49

0 EFd 58004 (39.11) 58483 (99.20) 421 (0.71)  <0.0001
H}AEFA 23698 (15.73) 23591 (9955) 107 (0.45)

GRS 68,009 (45.16) 67,730 (99.66) 229 (0.34)
AAEF

H &% 71,204 (47.28) 70,824 (99.47) 380 (0.53)  <0.0001
43 o8} 66,356 (44.06) 66,077 (9958) 279 (0.42)

53] o4 13,051 (867) 12,953 (99.25) 98 (0.75)

AA 150,611 (100.00) 149,854 (99.50) 757 (0.50)
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3E 10, AR dbd 54 2 dgAd HAEAAS)
H A A Ayt
(n=150,611) No (n=149,854) Yes (n=757) P-value
T ZH92HE
A 80,901 (53.72) 80,489 (99.49) 412 (0.51) 0.2535
A 50,214 (33.34) 49,952 (99.48) 262 (0.52)
=5 19,496 (12.94) 19,413 (99.57) 83 (0.43)
F=H
A= 11,762 (7.81) 11,699 (99.46) 63 (0.54) 0.5981
A= 138,849 (92.19) 138,155 (99.50) 694 (0.50)
o g <
A= 10,826 (7.19) 10,745 (99.25) 81 (0.75) 0.0002
= 139,785 (92.81) 139,109 (99.52) 676 (0.48)
& 7t=9
A= 114,516 (76.03) 113,941 (99.5) 575 (0.50) 0.9605
A= 36,095 (23.97) 35,913 (99.5) 182 (0.50)
CCI
0 94,425 (62.69) 94,066 (99.62) 359 (0.38) <0.0001
1 39,225 (26.04) 38,997 (99.42) 228 (0.58)
2 11,175 (7.42) 11,073 (99.09) 102 (0.91)
>3 5,786 (3.84) 5,718 (98.82) 68 (1.18)
A7 150,611 (100.00) 149,854 (9950) 757 (0.50)

w A eh Aol BE7)Zh 2003-2005, o] ¢ W= 20061 wlol kel #E % V1%

+ Data are presented as the means % (SD).

¥ SD: standard deviation, CCIL: Charlson comorbidity index.
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Ak AHAS T vadshy e 1.3749 FostAl Eol A ¥
Aot EAY o% 23 Adds BATH95% CI 1.03-1.81). FE3h HlRt:
of me AHAY TS dyEske ul, HAFTTLY AHAS A
o] AATTRY 1.230 frolshAl =RTH95% CI: 1.03-1.47).

Aol wel dyAd A Ao 2ol 7k A=, 4-594 AR o
Hl 60A1~7441 = 7.38¥1(95% CI: 5.87-9.26), 7541 o]7e 14.499](95% CL:

11.19-1877) AR BNl Felstl F7Qeh ol 400 o =)
FAANA AYst AANG WAl Fo BA Ues RAIFTH AEFEM
2t FIAEES VIFOE FALESN HALESS) ARG B 9

Hl= 2H2E 0.74((95% CL 0.61-0.89), 0.64((95% CI: 0.52-0.78) % t}.

o] Qo vEAT i AAFATLS 0.75(95% CL 0.61-0.93), @A
FATL 0.64((95% CLI: 054-0.76)2] H1gu=2 A dgiet S
qol A At &= CCI 05 7Iee= @S o, CCI '1', 2, '3 o4
‘o] Ay WA 9FuE 2zt 128(95% CIL 1.09-152), 1.71(95% CI:
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& 7tEH

R 0.94 0.79 1.11

e 1.00 - -
CCI

0 1.00 - -

1 1.28 1.09 1.52

2 1.71 1.37 2.14

>3 2.09 1.59 2.75

* 919 H]: Hazard ratio (HR),

A7k confidence interval (CI)
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ABSTRACT

The Impact of Hypertension on Risk of Prostate Cancer

Incidence in Korean Men Aged 40 Years and Older

: An analysis of 10-year Nationwide Health Examination Cohort Data

MINHEE JO

Dept. of Health Policy Management
Graduate School of Public Health
Yonsei University

(Supervised by Professor Sung-In Jang, M.D., Ph.D.)

Background

Prostate cancer is the second most common type of cancer affecting men
worldwide. Incidence of prostate cancer has increased sharply in Asia,
emerging as major health concern which can adversely affect local health
insurance systems as well as men’s health across the region. Factors
contributing to the recent increase in prostate cancer include aging
populations and westernized lifestyles. Prostate cancer is now considered
one of the types of cancer requiring much attention in Korea, as the
incidence and mortality rates of prostate cancer have increased after the
nation became an aged society in 2017. In particular, prostate cancer in

Korean men tend to be more pathologically invasive and more advanced in
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stage at the time of detection, raising the need for early detection of
prostate cancer in men at high-risk. It is increasingly important to identify
men who are at increased risk of prostate cancer.

Although there have been multiple studies conducted to evaluate the
association between prostate cancer and hypertension, which is a chronic
disease commonly found in men in their middle age and older men, the
results have been inconsistent, indicating the need for further studies. In
particular, few studies have been conducted in Korea. The purpose of this
study is to evaluate the impact of hypertension on prostate cancer

incidence in Korean men aged 40 years and older.

Subjects and Methods

This study i1s designed to estimate the risk of prostate cancer
development in association with hypertension and examine characteristics,
including obesity, which can contribute to prostate cancer in men Wwith
hypertension. Using South Korea’s National Health Insurance Service
(NHIS) health examination cohort data which represents the entire
population aged 40 years and older who had no history of hypertension
and prostate cancer before 2003, some of whom subsequently developed
hypertension between 2003 and 2005, and followed them for 8 years to see
whether prostate cancer developed in the “hypertensive group” and the
“non-hypertensive group.” The difference in the time to prostate cancer
development between the two groups as well as the cumulative incidence
of prostate cancer in the both groups were evaluated using the

Kaplan—-Meier survival curves, and the Logrank test was used to determine
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statistical significance. In addition, to examine the association between
hypertension and prostate cancer development, the Cox proportional hazard
model was used to evaluate the hazard ratio of prostate cancer in
association with hypertension. Sub-analyses included the degree of obesity,
which was a variable of interest in the study, with all other wvariables
controlled, as well as the hazard ratio of prostate cancer in the

hypertensive group according to independent variables.

Results

The time to prostate cancer development was significantly shorter in
patients with hypertension compared to patients without hypertension
(p<.0001). In addition, the risk of prostate cancer development was 1.37
times higher in the hypertensive group vs. the non-hypertensive group
(HR [hazard ratio]l: 1.37, 95% CI [confidence intervall: 1.03-1.81). When
other variables were controlled for, in the hypertensive group, obesity (BMI
>?25) was associated with 1.63 times increase in risk of developing
prostate cancer (HR: 163, 95% CI. 1.08-2.46). The results of the
sub-analysis, using Cox proportional hazard model, of each independent
variable show that the risk of prostate cancer was significantly higher
(HR: 1.45~1.80) in patients in the hypertensive group who were aged 75
years and older, non-alcoholic, non-smoking and/or had family history of

cancer vs. the non-hypertensive group with the same characteristic.

Conclusion

This study shows that hypertension is associated with the higher risk of
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prostate cancer in men aged 40 years and older. This study was a
prospective large cohort study conducted to examine the impact of
hypertension on risk of prostate cancer incidence, and supports a
significant correlation between the two variables, which has been a
controversial issue for decades. In addition, this study can help lay the
foundation for characterizing men who are at increased risk for prostate
cancer in Korea and provide evidence to a strategy to control prostate
cancer and hypertension, which are major health concern in middle-aged
and older men in Korea. This study may contribute to identifying risk
factors for prostate cancer and men at increased risk of developing the

cancer and therefore, establishing an effective policy for the population.

Key words : prostate cancer, hypertension, BMI, incidence, risk factors,

male cancer
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