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The Risk Factors Associated with Increased Blood Pressure, Sugar and Lipids in
Multi-phasic Health Checkup Examinee

Kang Sook Lee, Sang Deog Cho, Hyun Sook Hong

Department of Preventive Medicine, College of Medicine, The Catholic University of Korea

Objectives : This study was conducted to evaluate the risk factors  hypertension (=160 mmHg or =95 mmHg defined by WHO), the
associated with cardiovascular disease. ‘ percent of diabetes (FBS>140 mg/d!), hypercholesterolemia (=240
Methods : By the questionnaire, the informations of education level,  mg/d!), and hypertriglyceridemia (>200 mg/dl) were signifcantly
monthly income, alcohol consumption and smoking habit were  higher compared with normal group in male and female. BMI, and
obtained. Height, weight and blood pressure(BP) were measured by a  alcohol consumption had a positive correlation with FBS, total
trained nurse. The level of fasting blood sugar(FBS), total cholesterol,  cholesterol and triglyceride. Smoking had a positive correlation with
hight-density lipoprotein(HDL) cholesterol and triglyceride were tested  cholesterol and triglyceride but negative correlation with HDL-
by enzyme method about a group of 2888 males and 1696 females  cholesterol in male. The educational attainment had a negative
ages over 20 who had never taken the medication for hypertension.  correfation with BMI, FBS, total cholesterol and triglyceride in female.
Statistical analysis, ANOVA, stepwise multiple regression, correlation Conclusions : This study suggested that drinking, smoking, and
analysis were performed using SAS package program. BMI and lower educational level were associated with hypertension,
Resulis : There were significant differences among age groups in  hyperlipidemia and diabetes, but further evaluation was needed by
systolic and diastolic blood pressure, body mass index(BMI), FBS,  prospective intervention study.
triglyceride and cholesterol except HDL-cholesterol. The risk factors
associated with systolic and diastolic BP significantly in male were BMI, Korean J Prev Med 2000;33(1):69-75
age, alcohol intake, but in female BMI, age. Smoking habit had a
significant negative correlation with BP in both sex. In the group of mild ~ Key Words: Smoking, Drinking, Hypertension, Hyperlipidemia,

t hypertension (>140 mmHg or>90 mmHg defined by JNC-1) and Diabetes, Body mass index
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Table 1. General characteristics of subjects

A5 ZAA FAANA Y Hel, 89 5 8545 Sid 91ded 71

Subjects(%) (N=4584)

tems Men(n=2888) Women(n=1696)
Education Middle school 310(10.7) 551(32.5)
High schood 790(27.4) 656(38.7)
College 1490(51.6) 452(26.6)
Graduate school 298(10.3) 37( 2.2)
Smoking Current smoker : 1711(59.3) 131 7.7)
Ex-smoker 495(17.1) 28( 1.7)
Non-smoker 682(23.6) 1537(90.6)
Alcohol intake 0 700(24.3) 1354(79.9)
(freq/week) 12 745(25.9) 236(13.9)
34 524(18.2) 57( 3.4)
5-6 391(13.6) 31( 1.8)
T+ 520(18.0) 17( 1.0)
Exercise 0 957(33.1) 989(58.3)
(hr/week) 1-2 527(18.3) 239(14.1)
34 455(15.8) 152( 8.9)
5-6 373(12.9) 123( 7.3)
6+ 576(19.9) 193(11.4)

Table 2. Mean systolic and diastolic blood pressure, body mass index, fasting

blood sugar and total cholesterot by age group in male

Age 2029 30-39 40-49 50-59 60- Total ANOVA

(N=119)  (N=840) (N=1035) (N=655) (N=237) (N=2888) p-value
SBP 11474160 11914164 12124186 1250+223 129.6+224 121.9+192 0.0001
DBP 7524118 7994120 830+133 845+133 83.8+130 822+129 0.0001
BMI 221428 238+29 243427 242424 240428  24.0+27 00001
FBS  999+79 1039+11.9 10974223 11744347 1186+33.6 110.1+242 0.0001
Chol 17244369 193.4+395 2022+388 203.5+372 207.3+41.0 199.1+388 0.0001
HDL 544+118 517+132 5044133 514+133 538+162 514+135 0.0007
TG 113.0450.8 1413+70.1 157.84830 15134753 148.8+68.0 1489+753 0.0001

SBP(systolic blood pressure : mmHg), DBP(diastolic blood pressure : mmHg), BMI(body mass index : kg/my),
FBS(fasting blood sugar mg/dl), Chol(cholesterol : mg/dl), HDL(high density lipoprotein cholesterol : mg/dl),
TG(triglyceride : mg/dl)

Table 3. Mean systolic and diastolic blood pressure, body mass index, fasting

blood sugar and total cholesterol by age group in female

Age 2029 30-39 40-49 50-59 60- Totak  ANOVA

(N=99)  (N=466) (N=496) (N=450) (N=184) (N=1696) p-value
SBP 1087+14.1 1128+158 1167+190 12834263 134.8+259 1202+21.0 0.0001
DBP 725487 747+1l1 785+136 842+163 85.1+150 793+137 0.0001
BMI 202423 224430 238429 251432 248+31 237430 00001
FBS  96.047.6 1005+12.6 102.9+19.0 107.5+233 1105230 1039+188 0.0001
Chol 165.8+33.8 17794343 193.8+35.1 21484432 2156+44.5 1957+382 00001
HDL 605+144 596+146 59.14148 559+146 5424124 S79+144 00001
TG 9514834 99.4+447 1137+497 1403+75.6149.6+1025 119.7+658 0.0001

SBP(systolic blood pressure : mmHg), DBP(diastolic blood pressure : mmHg), BMI(body mass index : kg/nr),
FBS(fasting blood sugar mg/dl), Chol(cholesterol : mg/dl), HDL(high density lipoprotein cholesterol : mg/dl),
TG(triglyceride : mg/dl)
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Table 4. Various cardiovascular risk factors associated with systolic and diastolic
blood pressure in male by stepwise multiple regression

Systolic blood pressure Distolic blood pressure
B Partial R?  P-value B Partial R?  P-value
BMI 1.9659 0.0790 0.0001 BMI 1.3200 0.0851 0.0001
Age 0.2863 0.0243 0.0001  Age 0.1578 0.0189 0.0001

Smoking -0.1809 0.0110 0.0001  Smoking  -0.1087 0.0095 0.0001
Drinking 0.3352 0.0063 0.0001  Drinking 02213 0.0076 0.0001
Exercise -0.7104 0.0050 0.0001  Exercise -0.2080 0.0005 0.2141
Education  -0.1171 0.0004 0.2655  Education -0.0037 0.0000 0.9672
Model Model
R?=(.1260 R=0.1217

BMI(body mass index : kg/nt), Age(years)

Table 5. Various cardiovascular risk factors associated with systolic and diastolic
blood pressure in female by stepwise multiple regression

Systolic blood pressure Diastolic blood pressure
B Partial R P-value B Partial R* P-value
Age 05401 01255 0.0001 BMI 09957  0.0958 0.0001
BMI 16724  0.0534 0.0001 Age 02722 0.0363 0.0001

Smoking -0.5007 0.0068 0.0004 Smoking  -0.3120 0.0056 0.0018
Education 03174 0.0010 0.1654  Drinking 0.5437 0.0046 0.0047
Drinking -0.2124 0.0006 02965 Education -0.1313 0.0005 0.3567
Exercise 0.0417 0.0001 0.8971  Exercise 0.1139 0.0002 0.5340
Model Model
R=0.1875 R=0.1426

BMI(body mass index : kg/n?), Age(years)

Table 6. Hypertension in BMI, diabetes, hypercholesterolemia, lower HDL
cholesterol, hypertriglyceridemia in male

Mild Hypertension Hypertension
Variable (140/90 mmHg) P-value (160/95 mmHg) P-value
Yes(n=532) No(n=1844) Yes(n=134) No(n=2413)
Diabetes -
~ Yes 54(10.2) 99(5.4) 0.001 22(16.4) 136(5.6)  0.001
No 478(89.8) 1745(94.6) 112(83.6) 2277(94.4)
Hypercholesterolemia
Yes 98(18.4)  236(12.8) 0.001 37(27.6) 331137y  0.001
No 434(81.6) 1608(87.2) 97(724) 2082(86.3)
Lower HDL cholesterol
Yes 34(6.4) 116(6.3) 0933 6(4.5) 161(6.7)  0.318
No 498(93.6) 1728(93.7) 128(95.5) 2252(93.3)
Hypertriglyceridemia
Yes 142(26.7)  279(15.1) 0.001 38(28.4)  408(16.9) 0.001
No 390(73.3)  1565(84.5) 96(71.6)  2005(83.1)

Diabetes : FBS(fasting blood sugar mg/dl)> 140, Hypercholesterolemia(mg/dl) >240, lower HDL(high density
lipoprotein cholesterol:mg/dl) <35, Hypertriglyceride(mg/dl) >200
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Table 7. Hypertension in BMI, diabetes, hypercholesterolemia, lower HDL

cholesterol, hypertriglyceridemia in female

A SRR R

Mild Hypertension Hypertension
Variable (140/90 mmHg) P-value (160/95 mmHg) P-value
Yes(n=262) No(n=1192) Yes(n=94) No(n=1454)
Diabetes ’
Yes 14(5.3) 26(22) 0.005 6(6.4) 38(2.6) 0.033
No 248(94.7)  1166(97.8) 88(93.6) 1416(97.4)
Hypercholesterolemia
Yes 61(23.3)  134(11.2) 0.001 27(28.7)  182(12.5) 0.001.
No 201(76.7) 1058(88.8) 67(71.3)  1272(87.5)
Lower HDL cholesterol
Yes 83.1) 28(2.3)  0.506 4(4.3) 3927 0368
No 254(96.9) 1164(97.7) 90(95.7)  1415(97.3)
Hypertriglyceridemia
Yes 37(14.1) 70(5.9) 0.001 13(13.8) 112(7.7)  0.035
No 225(85.9) 1122(94.1) 81(86.2) 1342(92.3)

Diabetes : FBS(fasting blood sugar mg/dl)> 140, Hypercholesterol(mg/dl) >240, lower HDL(high density

lipoprotein cholesterol:mg/dl) <45, Hypertriglyceride(mg/dl) >200

Table 8. Correlation coefficient of cardiovascular risk factors from lifestyle in male

FBS Cholesterol HDL TG
BMI 0.0793 0.2312 -0.2162 0.3287
0.0001 0.0001 0.0001 0.0001
Drinking 0.1183 0.0507 0.1831 0.1200
0.0001 0.0065 0.0001 0.0001
Smoking 0.0110 0.0562 -0.1258 0.1390
0.5931 0.0025 0.0001 0.0001
Education -0.0130 0.0856 0.0186 -0.0373
0.4866 0.0001 0.3187 0.0451
Exercise 0.0598 0.0975 0.0834 -0.0567
0.0013 0.0001 0.0001 0.0023

BMI(body mass index : kg/m?), FBS(fasting blood sugar mg/dl), HDL(high density lipoprotein cholesterol :

mg/dl), TG(triglyceride : mg/dl)

Table 9. Correlation coefficient of cardiovascular risk factors from life style in female

FBS Cholesterol HDL TG
BMI 0.1916 0.2619 -0.2140 0.3135
0.0001 0.0001 0.0001 0.0001
Drinking 0.0248 0.0524 0.0502 -0.02195
0.3080 0.0308 0.0390 0.3669
Smoking 0.0098 0.0191 -0.1145 0.0889
0.6860 0.4313 0.0001 0.0002
Education -0.1073 -0.1086 0.1690 -0.1744
0.0001 0.0001 0.0001 0.0001
Exercise -0.00349 0.0527 0.0767 -0.0707
0.8858 0.0301 0.0016 0.0036

BMI(body mass index : kg/nt), FBS(fasting blood sugar mg/dl), HDL(high density lipoprotein cholesterol :

mg/dl), TG(triglyceride : mg/dl)
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