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Multi-phasic health
checkup examinee
13,386 persons
(male 7,128 female 6,158)

/N

Hypertension group
male 1,363
Female 763

Normal group
male 5,765
Female 5,395

Figure 1. Schematic structure of this study

Table 1. Age and sex distributions of subjects

Variable Male Female p-value
(n=7,128) (n=6,158)

Age (mean SD, years) 47.3+11.2 46.9+11.8 0.0203

Age interval (n, %) 0.0001
- 29 307 ( 4.3) 399 ( 6.5)
30 - 39 1,489 (20.9) 1,422 (23.1)
40 - 49 2,451 (34.4) 1,825 (29.6)
50 - 59 1,780 (25.0) 1,519 (24.7)
60 - 1,101 (15.5) 993 (16.1)

SD ' standard deviation



Tl
-,

70

[e)

o

o

_EH

Po

=
ATz

94

tol 27171

9

o2 Aol o

1

R

7‘3&

}

9
pud

o

B efo]

Gl
9l 1 ¥ 9= (Body Mass Index; % (kg)/A1%(m)?)

Tor

sheah

G

72 BA

a1, " =r9] Joint National

kel
T

Els

LS oHA A

AO

o)
ol
B

=
3

o] 90 mmHgo°]

1

o
H

5, 2003)
4714

Evaluation and Treatment of High Blood

7] % (Chobanian
140 mmHgeo] A o]

Committee on Detection,

Pressure(JNC 7)9]

ol
eyl

BERET R
o]eta %9

% T3

E|

[
=

=
= 4l

web A oA

of o

, 2003).

=4

[¢}

92 o+ (1zzo

9

)

)
o
ﬁo

—_—

0

-
)
qr

o}

ok
e
oy
o)

)

il

il

1
fop-

~
R

B
"

Chi-square A4 o2

bl

)

}\Xg

T

95% A1 =+



% ZdxdHE, HDL =d2HE, SAAYY d+ 2 2505 HEd

FE71d42 FAelA 1209 + 163 mmHg= o=} 1149 + 184

mmHg®E t #FostAl =3 (p=0.0001), ol¢t71ds= Aol 774 =

+

11.2 mmHg= o129 702 + 11.7 mmHgEt F9 384 =% (p=0.0001).

s Al Yol A 248 £ 2.8 kg/m° A oAk 232 + 3.0 kg/m° K

I+

ot YA =% (p=0.0001), F FTU2HE% FAolA 189.1 + 32.6 mg/
ez oJzFe] 1861 £ 34.7 mg/dbE T FsHA = %o Y (p=0.0001), HDL

FHlzd = ARl A fFostA =k TtHp=0.0001). == %

oX
a3

FHABE FA
oA 161.0 + 109.6 mg/de¢= o2 112.8 £ 68.6 mg/dE T} FoJskAl =9k

H(p=0.0001).

Table 2. Mean values of study variables in subjects by sex

Variables Unit Male Female p-value
SBP mmHg  120.9+16.3 114.9+18.4 0.0001

DBP mmHg  77.4+11.2 70.2+11.7 0.0001

BMI kg/m® 248+ 2.8 23.2+ 3.0 0.0001

CHO mg/ de 189.1+32.6 186.1+£34.7 0.0001

HDL mg/ de 50.5+11.7 58.6+13.3 0.0001

TG mg/de 161.0£109.6 112.8+68.6 0.0001

SBP : systolic blood pressure DBP : diastolic blood pressure
BMI : body mass index CHO : serum cholesterol
HDL : serum HDL cholesterol TG : serum triglyceride

_6_



INC 7oA &= 8o Bxe wEba de A4, 18 A7), A 17]

28, A 27 x¥8¢o R Y4 (Chobanian 5, 2003) o] 2 d WA o =

At Hgol st Adeldrh. =W Al 271 LFLGE FA

48%, o149 31%% AFFHM GAAA olAud vh Bgm AYF7}

of et gl W Al 27] wEGel Agehs vEe] FEa
WA INC 7 A1Zel 97 Al 171 nBES zdes F9E

adgtelgta s AT AET FAEY 1EY FHELS 19.1%,

W (160%)°] 9tk o8 @ LPGEe dAAAE 300, 400, 5000714 F
et Agoldm, A E ARFtel wet Fatd

AT A dde 7H AR E A 43.1%, A= 62.9%



Table 3. Blood pressure classification (JNC 7) in subjects by age and sex

BP classification age group (years)
(JNC 7) - 39 40-49 50-59 60 - Total
Normal Male 947(52.7) 1122(45.8) 692(38.9) 309(28.1) 3070(43.1)
Female 1592(71.2) 1300(71.2) 701(46.2) 279(28.1) 3872(62.9)
Pre-HTN Male 641(35.7) 898(36.6) 696(39.1)  460(41.8) 2695(37.8)
Female 197(10.8)  395(21.6) 537(35.4)  394(39.7) 1523(24.7)
HTN Male 208(11.6)  431(17.6) 392(22.1) 332(20.2) 1363(19.2)
Female 32( 1.7)  130( 7.1) 281(185) 320(32.3) 763(12.4)
Stage 1 Male 168( 9.4) 309(12.6) 291(16.4) 256(23.3) 1024(14.4)
Female 26( 1.4)  108( 59) 202(13.3) 234(23.6) 570( 9.3)
Stage 2 Male 40( 2.2) 122( 5.0) 101( 5.7) 76( 6.9) 339( 4.8)
Female 6( 0.3) 22( 1.2) 79( 5.2) 86( 8.7) 193( 3.1)

BP : blood pressure pre-HTN : pre-hypertension

Normal @ systolic BP <120 mmHg and diastolic BP <80 mmHg

Pre-HTN : 120<systolic BP <139 mmHg or 80< diastolic BP <90 mmHg
Stage 1 @ 140<systolic BP <159 mmHg or 90< diastolic BP <99 mmHg
Stage 2 ! systolic BP =160 mmHg or diastolic BP >100 mmHg

HTN : stage 1 + stage 2
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Table 4. Blood pressure classification(JNC 6) in subjects by age and sex

BP classification

age group (years)

( JNC 6) -39 40-49 50-59 60 - Total
Normal Male 1367(76.1) 1662(67.8) 1047(58.8)  545(20.4) 4621(64.8)
Female 1736(95.3) 1566(85.8) 1002(66.0)  486(48.9) 4790(77.8)
High-N Male 221(12.3)  358(14.6)  341(19.2)  224(20.4) 1144(16.1)
Female 53( 2.9) 129( 7.1) 236(155)  187(18.8) 605( 9.8)
Stage 1 Male 168( 9.4)  309(12.6)  291(16.4)  256(23.3) 1024(14.4)
Female 26( 14) 108( 59) 202(13.3)  234(23.6) 570( 9.3)
>Stage 2 Male 400 2.2)  122( 5.00  101( 5.7) 76( 6.9) 339( 4.8)
Female 6( 0.3) 22(12) 79( 5.2) 86( 8.7) 193( 3.1)

High-N : high normal blood pressure

Normal : systolic BP <130 mmHg and diastolic
High-N : 130<systolic BP <139 mmHg or 85<
Stage 1 : 140<systolic BP <159 mmHg or 90<

BP <85 mmHg
diastolic BP <90 mmHg
diastolic BP <99 mmHg

>Stage 2 ' systolic BP =160 mmHg or diastolic BP >100 mmHg

_10_



INC 78] Z1Edl we dAsel ndgse 191%, oAz A$s
124%01 9Tk, Wael @A FAAI} 4L1%0 QA ew], HAF AR 37.0%,
M EARTE 219%019 0 dAEe AAFAR 5.0%, FAFAA 28%,
MEAR 92202 Aol Atk FAEF SFAE 809%0l ot o A4E
o 364%01th FHALE AWEL

ok foaA g 1FG ABEL GAolA 264%2A o2
326%ET oA EATHE 5).

Ahell Al 55.7% = A o A &] 46.8%

Table 5. Characteristics of study variables in subjects by sex

Variables Male Female p-value
Hypertension status (n, %) 0.0001
Yes 1,363 (19.2) 763 (12.4)
No 5,765 (80.9) 5,395 (87.6)
Smoking (n, %) 0.0001
Smoker 2,878 (41.1) 291 ( 5.0)
Ex-smoker 2,587 (37.0) 162 ( 2.8)
Non smoker 1,530 (21.9) 5,323 (92.2)
Drinking (n, %) 0.0001
Drinker 5,665 (80.9) 2,108 (36.4)
Ex-drinker 330 ( 4.7) 100 ( 1.7)
Non drinker 1,006 (14.4) 3,581 (61.9)
Regular exercise (n, %) 0.0001
Yes 3,872 (55.7) 2,773 (46.8)
No 3,074 (44.3) 3,153 (53.2)
Family history of hypertension (n, %) 0.0001
Yes 135 (26.4) 1,365 (32.6)
No 3,772 (73.6) 2,825 (67.4)
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Table 6. Characteristics of study subjects by sex and hypertension status

Variables Male p-value Female p-value
HTN Normal HTN Normal

Smoking (n, %)

Smoker 459 (34.4) 2,419 (42.7) 13 ( 1.9) 278 ( 55)
Ex-smoker 565 (42.3) 2,022 (35.7) 0.0001 12 ( 1.7) 150 ( 3.0) 0.0001
Non smoker 311 (23.3) 1,219 (21.5) 663 (96.4) 4,660 (91.6)

Drinking (n, %)

Drinker 1,105 (82.8) 4,560 (80.5) 185 (26.8) 1,923 (37.7)
Ex-drinker 69 (52) 261 (4.6) 0.0230 7 (1.0) 93 ( 1.6) 0.0001
Non drinker 845 (12.1) 845 (14.9) 499 (72.2) 3,082 (60.5)

Regular exercise (n, %)

Yes 763 (58.0) 3,109 (55.2) 358 (49.6) 2,415 (46.4)
No 552 (42.0) 2,522 (44.8)  0.0647 364 (50.4) 2,789 (53.6)
0.1088

Family history of hypertension (n, %)

Yes 342 (35.2) 1,009 (24.3) 214 (425) 1,151 (31.2)
No 631 (64.8) 3,141 (75.7)  0.0001 290 (575) 2535 (68.8)
0.0001

Education (n, %)

- Middle S 61 ( 46) 155 ( 2.8) 171 (24.1) 408 ( 7.9)
High S 9 ( 7.2) 231 ( 4.1) 0.0001 140 (19.7) 442 ( 8.6) 0.0001
College - 1,172 (88.2) 5,253 (75.4) 400 (56.3) 4,316 (83.6)

HTN : hypertension group
Normal @ Normal blood pressure group
S ! school

_13_
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Table 7. Mean values of subjects by sex and hypertension status

Variables Male Female

HTN Normal p-value HTN Normal p-value

Age(years) 51.1*11.1 46.4+11.0  0.0001 57.0 9.6 45.4+11.3 0.0001
BMI(kg/m*) 257+ 2.8 245 2.7 0.0001 25.3« 3.0 228+ 29 0.0001
CHO(mg/de) 194.0+34.7 187.9£32.0  0.0001  202.3+35.6  183.8+34.0 0.0001
HDL(mg/de¢) 50.5+12.2 50.5t11.6  0.9256 55.6+12.9 59.1+13.3 0.0001
TG(mg/d¢)  188.0£140.7 152.1+99.9 0.0001  150.7+84.7 107.4+64.2 0.0001
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Table 8. The risk factors of hypertension in study subjects by multiple

logistic regression

Variables HTN Normal Adjusted OR(95% CI) p-value
(%) (%)

BMI(kg/m®)

- 229 17.6 41.1 1.000

23.0 - 249 26.2 26.3 1.718 (1.438 - 2.053)  0.0001

25 - 56.2 32.7 2.839 (2.412 - 3.341)  0.0001
Age(years)

-39 11.3 30.3 1.000

40 - 49 26.4 33.3 1.751 (1.450 - 2.115)  0.0001

50 - 59 31.7 235 2.690 (2.210 - 3.274)  0.0001

60 - 30.7 12.9 5.004 (4.038 - 6.210)  0.0001
Family history of hypertension

No 62.4 72.4 1.000

Yes 37.6 276 1.735 (1.530 - 1.968)  0.0001
Smoking

Non-smoker 48.2 54.7 1.000

Ex-smoker 285 20.2 0.875 (0.727 - 1.053)  0.1562

Smoker 23.3 25.1 0.670 (0.553 - 0.812)  0.0001
Drinking

Non-drinker 32.6 36.5 1.000

Ex-drinker 3.8 3.3 0.879 (0.612 - 1.261) 0.4847

Drinker 63.7 60.2 1.286 (1.097 - 1.507)  0.0019
TG(mg/de)

- 169 62.3 78.1 1.000

170 - 209 13.2 9.2 1.331 (1.107 - 1.600)  0.0023

210 - 24.6 12.7 1.514 (1.226 - 1.877)  0.0001
CHO((mg/de)

- 199 56.2 68.0 1.000

200 - 239 33.1 26.2 1.148 (1.006 - 1.311)  0.0407

240 - 10.7 5.8 1517 (1.294 - 1.772)  0.0001
Regular exercise

No 45.0 49.0 1.000

Yes 55.0 51.0 0.939 (0.828 - 1.065)  0.3303
Sex

Male 64.1 51.7 1.000

Female 359 48.3 0.591 (0.490 - 0.713)  0.0001
Education

- High school 26.1 14.3 1.000

College - 73.9 85.7 0.671 (0.564 - 0.799)  0.0001
OR ! odds ratio CI : confidence interval
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ABSTRACT

A Study on the Risk Factors of Hypertension in

Multi—-phasic Health Checkup Examinee

Hyung-Seok Seo
Graduate School of Public Health

Yonsei University

(Directed by Professor Sun-Ha Jee)

This study was conducted to evaluate the risk factors associated
with hypertension. By the questionnaire, the informations of health
related factors such as, age, smoking and drinking habits, history of
hypertension, regular exercise were obtained. Height, weight and blood
pressure(BP) were measured by a nurse. The level of total
Cholesterol(CHO), HDL Cholesterol(HDL), triglyceride(TG), were tested
among 13,286 persons(7,128 males, 6,158 females) who had visited to
Health Center, Yonsei University Hospital during January through
December, 2004. Statistical analysis, t-test, Chi square—test, and multiple
logistic regression were performed using SAS package program.

Multiple logisitic regression analysis showed that the odds
ratio(OR) of hypertension(>140 mmHg or >90 mmHg defined by
JNC-7) among mild obesity(BMI : 23.0-24.9 kg/m°) and obesity(BMI :

above 25.0 kg/mZ) as compared to normal BMI were 1.7 (95% CI :

_31_



1.4-2.1) and 2.8 (95% CI : 2.4-3.3), respectively. The OR among age
groups(40-49, 50-59, above 60 years) age groups compared to age
group(below 39 years) were 1.8 (95% CI : 15-2.1), 2.7 (95% CI :
2.2-3.3), 5.0 (95% CI : 4.0-6.2), respectively. The OR among persons
who had family history of hypertension compared to persons who didn’t
have family history of hypertension was 1.7 (95% CI : 1.5-2.0). The OR
among current smokers compared to non-smokers was 0.7 (95% CI :
0.6-0.8). The OR among current drinkers compared to non-drinkers was
1.3 (9% CI : 1,1-15). The OR among moderate blood
triglyceride(170-209 mg/d¢) and high blood triglyceride(above 210 mg/dl)
groups compared to normal blood triglyceride group(below 169 mg/de)
were 1.3 (95% CI : 1.1-1.6) and 15 (95% CI : 1.2-1.9), respectively.
The OR among moderate blood cholesterol(200-239 mg/d¢) and high
blood cholesterol(above 240 mg/dl) groups compared to normal blood
cholesterol group(below 199 mg/d¢) were 1.1 (95% CI : 1.0-1.3) and 1.5
(95% CI : 1.3-1.8), respectively. The OR among female compared to
male was 0.6 (95% CI : 0.5-0.7). The OR among persons who had
higher educational level compared to persons who had lower educational
level was 0.7 (95% CI : 0.6-0.8).

Obesity, age, family history, drinking, hyperlipidemia, sex(male),
and lower educational level were proven to be significant risk factors

for hypertension among multi-phasic health checkup examinee.
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