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Association of Hypertension with Cluster of Obesity, Abnormal glucose
and Dyslipidemia in Korean Urban Population

Kang-Sook Lee, Jeong-Ah Kim, Chung-Yill Park

Department of Preventive Medicine, Catholic University Medical College. Seoul, Korea

To examine the association of hypertension with cluster of obesity, abnormal glu-
cose and dyslipidemia in Korean urban population, we conducted this cross-sectional
study among 3027 men and 2127 women age 20-85 years who visited a prevention cen-
ter between May 1991 and June 1995 for a multiphasic health check at St. Mary’s Hos-
pital, Seoul. By the self-administered questionnaire, the informations of educational at-
tainments, monthly income, alcohol consumption, cigarette smoking, and physical
excercise level were obtained. Height, weight, and blood pressure were measured by a
trained nurse. The fasting blood sugar(FBS), total cholesterol, high density lipoprotein
(HDL) cholesterol and triglyceride were tested by enzyme method. Low density lipo-
protein (LDL) cholesterol was. calculated by ‘total cholesterol - HDL cholesterol - trig-
lyceride/5’. For testing the differences of cardiovascular risk factors between hyper-
tension and normotension group, t-test and ¥’ test were performed. For the age adjus-
ted odds ratios of hypertension in persons with obesity, abnormal glucose, and dyslip-
idemia compared with normal, logistic regression was performed by using SAS pakage

programe.
The results obtained were as follows:

1. Age, weight, body mass index(BMI), blood glucose, total cholesterol, LDL choles-

terol, and triglyceride of hypertension group in men and women were significantly
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higher than normotension group, but height and HDL cholesterol of hypertension
group only in women significantly lower than normotension group. The frequency of
obesity (BMI>25 kg/m'), abnormal glucose (= 120 mg/dl), hypercholesterolemia (>
240 mg/dl), lower HDL cholesterol ({45 mg/d] in women only), higher LDL cholesterol
(>160mg/dl), and hypertriglyceridemia (=250 mg/dl) in hypertension group of men
and women were significantly higher than normotension group.

2. Systolic and diastolic blood pressure were negatively correlated with hight, but
positively with age, weight, BMI, total cholesterol, LDL cholesterol, and triglyceride
in men and women. BMI was positively correlated with fasting blood sugar, total chol-
esterol, LDL cholesterol and triglyceride but negatively with HDL cholesterol.

3. The age adjusted odds ratios of hypertension were as follows in men and women
: among persons who were obese compared with those nonobese, 2.53 (95% Confi-
dence Intervals [C.I] 2.08-3.07) and 2.22 (95%C.I. 1.71-2.87); among persons who
were abnormal glucose compared with those normoglycemic, 1.43 (95%C.1 1.13-1.82)
and 2.01 (95%C.I 1.36-2.94); and among persons who were dyslipidemia (hyperchol-
esterolemia or lower HDL cholesterol or higher LDL cholesterol or hypertriglyceridem-
ia) compared with those normal lipid, 1.59 (95%C.I 1.30-1.95) and 1.51 (95%C.I 1.
16-1.96). After combined more than one risk factor, the odds ratios were increased.
Among persons with cluster of obesity, abnormal glucose, and dyslipidemia, the odds
ratio of hypertension was 2.25 (95%C.1 1.47-3.37) in men and 3.02 (95%C.I 1.71-5.30)
in women.

In conclusion, it was suggested that hypertension was associated with cluster of
obesity, abnormal glucose, dyslipidemia in this Korean urban population.

Key words : Hypertension, Obesity, Abnormal glucose, Dyslipidemia, Cluster
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Table 1. General characteristics of hypertension and normotension group by sex unit : person(%)

Men Women
Variables Hypertension Normotension Total x2 Hypertension Normotension Total x2
n=517 n=2510 n=3037 p-value n=314 n=1813 n=2127 p—value
(17.1) (82.9) (100.0) (14.8) (85.2) (100.0)

Bducation .

Under high school  64{12.4) 282(11.2) 346(11.4) 165(52.5) 552(30.4) 717(33.7)

High school 146(28.2) 700(27.9) 846(28.0) 92(29.3) 743(41.0) 835(39.3)

Over high school 307(59.4) 1528(60.9)  1835(60.6) 0.716  57(18.1) 518(28.6) 575(27.0) 0.000
Income(thous. won)

{ 1000 103(20.0) 560(22.3) 663(21.9) 109(34.7) 582(32.1) 691(32.5)

= 1000 414(80.0) 1950(77.7) 2364(78.1) 0.255  205(65.2) 1231(67.9) 1436(67.5) 0.396
Excercise(hr /week)

0-1 173(33.5) 824(32.9) 997(33.0) 186(59.3) 1035(57.1) 1221(57.4)

2-4 242(46.8) 1185(47.3) 1427(47.1) 93(29.7) 572(31.6) 665(31.3)

5- 102(19.8) 501(19.9) 603(19.9) 0.961 35(11.1) 206(11.4) 241(11.3) 0.761
Smoking

Current 236(45.6) 1485(59.2) 1721(56.9) 10( 3.2) 121{ 6.7) 131( 6.2)

Never 186(36.0) 626(24.9) 812(26.8) 296(94.3) 1672(92.2) 1968(92.5)

Exsmoker 95(18.4) 399(15.9) 494(16.3) 0.000 8( 2.5) 20( 1.1) 28( 1.3) 0.001
Drinking

No 174(33.7) 1003(40.0) 1177(38.9) 278(88.5) 1602(88.4) 1880(88.4)

Yes 343(66.3) 1507(60.0) 1850(61.1) 0.001 36(11.5) 211(11.6) 247(11.6) 0.994

Table 2, Comparison of mean values of various cardiovascular risk factors between hypertension and
normotension group by sex

Men Women

Cardiovascular risk
factors Hypertension Normotension  Total t-test Hypertension Normotension  Total t-test

n=517 n=2510 n=3027 p-value n=314 n=1813 n=2127 p-value
Age (years) 482+ 9.5 44.4+%10.1 450%10.1 0.000 538+ 84 445+103 459+%106 0.000
Systolic blood
ystolic bloo 152.0%+17.1 116.1413.7 122.2+19.7 0.000 160.3+23.4 114.1+14.9 1209%23.2 0.000
pressure(mmHg)

Diastolic blood
1astolic bloo 1033+10.0 781+ 89 8244131 0000 1042+122 753+ 95 7964143 0.000

pressure(mmHg) .
Height (cm) 168.7+ 5.6 1688+ 6.2 168.8+ 6.1 0.761 155.1F 5.6 156.6% 5.1 156.4% 5.2 0.000
Weight (kg) 72.2%+ 9.1  69.0£26.0 69.6+24.0 0.005 64.5+43.0 57.6%14.7 58.6%21.5 0.000
Body mass index
(kg);m,) ' 253+ 26 243+ 98 245+ 9.0 0013 267£16.6  235% 59 240% 8.4 0.000
Fasting blood

115.6+30.1 109.5+24.7 110.6+25.8 0.000 109.9+23.1 103.2%18.7 104.24£19.6 0.000
sugar{mg/dl)

Cholesterol(mg/dl) 207.3+38.7 197.7%39.3 199.4+39.3 0.000 212.84+40.2 1945+40.7 197.2%41.1 0.000
High density

lipoprotein(mg/di)
Low density

51.2%+16.6 51.4+12.8 51.3%+13.5 0.735 54.8+13.3 58.31+14.6 57.8+14.5 0.000

. ) 122.7+38.2 117.3+37.3 118.2+37.6 0.002 130.7%+36.8 113.2%37.5 115.8%37.9 0.000
lipoprotein(mg/d1) :

Triglyceride(mg/dl) 167.3+81.6 145.2+73.7 149.0%x75.6 0.000 137.1+68.1 115.11+63.6 118.41+64.7 0.000




Table 3, Comparison of frequencies of various cardiovascular risk factors between hypertension and

normotension group by sex

unit : person(%)

Men

Women

Cardiovascular risk

Hypertension Normotension  Total

t-test Hypertension Normotension  Total t-test

factors )
n=517 n=2510 n=3027 p-value n=314 n=1813 n=2127 p-value
Obesit ‘
ety 200(56.1)  838(33.4) 1128(37.3) 0.001  179(57.0)  534(20.5)  713(335) 0.001
(=25 ke/n')
Abnormal glucose 111{21.5) 345(13.8) 456(15.1) 0.001 50(15.9) 102( 5.6) 152( 7.2) 0.001
(2120 mg/de) . . . X . . . .
H holesterolemi
yperenolesterolemia 105{20.3) 343(13.7) 448(14.8) 0.001 76(24.2) 241(13.3)  317(14.9) 0.001
(=240 mg/de)
Lower HDL
(¢{35mg/d¢ in men 43( 8.3) 168( 6.7) 211( 7.0) 0.147 77(24.5) 286(15.8)  363(17.1} 0.001
(45mg/d in women)
Higher LDL
85(16.4 315(12.6 400(13.2) 0.012 66(21.0 204(11.3 270(12.7) 0.001
(= 160 me/d0) (16.9) (126)  400(13.2 (21.0) (113 270027)
Hypetriglyceridemia
73(14.1 208( 8.3 281( 9.3) 0.001 25( 7.8 50 2.8 75( 3.5) 0.001
(=250 mg/de) (14.1) ( 8.3) {9.3) (7.8 ( 2.8 (35)

HDL : High density lipoprotein cholesterol, LDL : low density lipoprotein cholesterol
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Table 4. Correlation coefficient of selected variables in men

Ht Wt BMI SBP DBP Chol FBS "HDL LDL TG
Age 0.145  -0.011 0.019 0.185 0.155 0.172 0.236 0.016 0.147 0.067
0.000 0.527 0.288 0.000 0.000 0.000 0.000 0.363 0.000 0.002
HT 0.127  -0.123  -0.039  -0.033  -0.022 0.007  -0.022  -0.004  -0.027
0.000 0.000 0.031 0.067 0.218 0.072 0.225 0811 0.132
WT 0.957 0.092 0.086 0.042 0.087  -0.094 0.038 0.099
0.000 0.000 0.000 0.019 0.000 0.000 0.035 0.000
BMI 0.094 0.088 0.042 0.078  -0.082 0.036 0.094
0.000 0.000 0.020 0.000 0.000 0.048 0.000
SBP 0.800 0.128 0.140  -0.015 0.067 0.151
0.000 0.000 0.000 0.405 0.000 0.000
DBP 0.146 0.104  -0.024 0.090 0.176
0.000 0.000 0.192 0.000 0.000
Chol 0.131 0.088 0.958 0.273
‘ 0.000 0.000 0.000 0.000
FBS 0.040 0.055 0.241
0.028 0.002 0.000
HDL 0140  -0.319
0.000 0.000
LDL -0.001
0.952

Table 4-1. continued in women

Ht Wt BMI SBP DBP Chol FBS HDL LDL TG
Age 0.325 0.109 0.172 0.372 0.327 0.389 0.220  -0.140 0.375 0.292
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
HT 0314  -0.049  -0.129  -0.061  -0.127  -0.081 0.080  -0.122  -0.316
0.000 0.022 0.000 0.004 0.000 0.000 0.000 0.000 0.000
WT 0.983 0.126 0.127 0.058 0.087  -0.083 0.064 0.090
0.000 0.000 0.000 0.007 0.000 0.000 0.003 0.000
BMI 0.153 0.141 0.084 0.104  -0.100 0.089 0.119
0.000 0.000 0.000 0.000 0.000 0.000 0.000
SBP 0.827 0.208 0.197  -0.099 0.202 0.180
0.000 0.000 0.000 0.000 0.000 0.000
DBP 0.194 0172  -0.106 0.193 0.167
0.000 0.000 0.000 0.000 0.000
Chol 0.235 0.115 0.929 0.325
0.000 0.000 0.000 0.000
FBS 0.108 0.185 0.326
0.000 0.000 0.000
HDL 0124  -0.388
0.000 0.000
LDL 0.159
0.000

HT(height:cm) WT(weight:kg) BMI(body mass index:kg/m'), SBP(systolic blood pressure:mm/Hg)

DBP(diastolic blood pressure:mm/Hg) FBS(fasting blood sugar:mg/d2) Chol(cholesterol:mg/df)

HDL(high density lipoprotein cholesterol:mg/d¢) LDL(low density lipoprotein cholesterol:mg/df)



Table 5. Age adjusted odds. ratios of hypertension for cluster of obesity, abnormal glucose and

dyslipidemia in 3027 men and 2127 women

unit : person(%)

Age adjusted

Risk factors Hypertension Obesity Abnormal glucose  Dyslipidemia
(%) odds ratio 95%cC.1.
Men(n=3027)
I .One risk factor
1128(37.3) 290(9.6) + 2.53 2.08-3.07
456(15.1) 111(3.7) + 1.43 1.13-1.82
1386(45.8) 280(9.3) + 1.59 1.30-1.95
Il .Two risk factors
217( 7.2) 73(2.4) + + 2.35 1.73-3.18
447(14.7) 128(4.2) + + 2.19 1.73-2.76
207( 6.8) 51(1.7) + + 2.22 1.36-3.55
Il .Three risk factors
111( 3.7) 37(1.2) + + + 2.25 1.47-3.37
Women(n=2127)
I .One risk factors
713(33.5) 179(8.4) + 2.22 1.71-2.87
152( 7.2) 50(2.4) + 2.01 1.36-2.94
656(30.8) 148(7.0) + 1.51 1.16-1.96
I . Two risk factors
98( 4.6) 39(1.8) + + 2.60 1.65-4.06
309(14.5) 96(4.5) + + 2.16 1.60-2.89
87( 4.1) 33(1.6) + + 1.41 1.01-1.96
I .Three risk factors
58( 2.7) 26(1.2) + + + 3.02 1.71-5.30

Hypertension : systolic blood pressure =160mm/Hg or diastolic blood pressure>95mm/Hg

Obesity : body mass index > 25kg/m’
Abnormal glucose : fasting blood sugar >120mg/dl

Dyslipidemia : total cholesterol > 240mg or low density lipoprotein cholesterol > 160mg/dl

or high density lipoproein cholesterol {35mg/dl in men, {45mg/d! in women or triglyceride > 250mg/d1
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