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Concomitant Risk Factors of Atherosclerosis

in Hypertensive Subjects

Young-Hwan Cheigh, M.D., Shung Chull Chae, M.D.,
Jae-Eun Jun, M.D. and Wee Hyun Park, M.D.

Department of Internal Medicine, School of Medicine, Kyungpook National University,
Taege, Korea

Background : Much of the recent understanding of hypertension has focused on the im-
portance of concomitant atherosclerotic risk factors in addition to the blood pressure itself and
has created new therapeutic challenges.

Methods and Results : We conducted a prospective study to determine the prevalence rates
of hyperlipidemia, smoking, diabetes, obesity and left ventricular hypertrophy(LVH) in 185 hy-
pertensive subjects. Serum levels of total cholesterol, triglyceride and HDL-cholesterol were
measured by enzymatic method.

1) Mean values of serum total cholesterol, triglyceride, HDL-cholesterol, LDL-cholesterol
and atherogenic index were not significantly different between sex and resident area.

2) The most frequent risk factor in hypertensive subjects was overweight, followed by M-
mode echocardiographic LVH, hypercholesterolemia, high LDL-cholesterol levels, low HDL-
cholesterol levels, hypertriglyceridemia, electrocardiographic LVH, and diabetes.

3) The prevalence rates of both total cholesterol levels over 240 mg/dl and LDL-cholesterol
over 160 mg/dl were about 20%, regardless of sex and resident area.

Conclusion : These results indicate that hypertensive subjects have many concomitant risk fac-
tors of atherosclerosis. Hypercholesterolemia(>200 mg/dl), M-mode echocardiographic LVH
and overweight among the selected risk factors were observed in more than a half of the hy-
pertensive subjects, regardless of sex and resident area. These findings suggest that for the ef-
fective management of hypertensive subjects, physician should not only treat hypertension itself,
but also control the concomitant risk factors.
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Table 1. Clinical characteristics of 185 hypertensive subjects

Sex Residence
Male Female Urban Rural
(n=83) (n=102) (n=138) (n=47)
Age, yr 523+12.6 54.9+10.2 539+115 53.2+£11.0
Obesity index, % 116+12.8 126+19.1 122+17.3 122+17.3
SBP, mmHg 168+21.4 171£219 170+21.6 1714223
DBP, mmHg 104+13.8 105+13.4 104+13.4 104+14.0

SBP indicates systolic blood pressure; DBP, diastolic blood pressure. Values are mean=+SD
All comparisons between gender and resident area are not significantly different
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Table 2. Mean values of serum lipids among 185 hypertensive subjects

Sex Residence

Male Female Urban Rural

(n=83) (n=102) (n=138) (n=47)
TC, mg/dl 200+41.4 198+47.6 202+45.5 1911+42.0
TG, mg/di 162£111.6 152+101.7 163+102.0 16311020
HDL-C, mg/di 42+10.2 43+109 43£11.2 42+9.0
LDL-C, mg/dl 126+37.7 127+43.6 129+411 121+40.0
Atherogenic index 50+1.39 48+1.18 50x1.26 4.8+1.34

TC indicates total cholesterol; TG, triglyceride; HDL-C, high density lipoprotein cholesterol;
LDL-C, low density lipoprotein cholesterol. Values are mean+SD

All comparisons between gender and resident area are not significantly different
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Table 3. Prevalénce rates of selected atherosclerotic risk factors among 185 hypertensive subjects

Total Sex Residence
(n=185) Male (n=283) Female (n=102) Urban (n=131)  Rural(n=47)
Smoker 40.0 66.7 11.6* 34.8 35.1
TC>200mg/dl 50.2 48.1 52.2 54.1 42.2
TG >200mg/dI 22.7 25.6 209 26.0 149
HDL-C <35mg/dI 23.2 26.0 209 246 19.1
LDL-C >130mg/dI 45.4 442 46.2 46.8 42.6
Atherogenic index>6.7 8.1 9.1 6.6 9.0 43
LVH by ECG 17.8 15.5 19.2 15.6 24 .4
LVH by M-mode echo 64.9 72.2 59.0 60.5 78.6
Diabetes 49 39 6.1 5.4 4.3
Obesity index =110% 77.8 741 81.6 77.4 80.4
LVH indicates left ventricular hypertrophy, other abbreviations are as in Table 2
*P<0.001 vs male
Table 4. Prevalence rates of hyperlipidemia among 185 hypertensive subjects
Sex Residence
Male(n=83) Female(n=102) Urban(n=131) Rural(n=47)
TC, mg/dl
200 - 239 30.4 33.7 336 29.8
>240 17.7 18.5 20.0 12.8
TG, mg/di
200-399 20.5 16.5 211 10.6
>400 5.1 4.4 49 4.3
LDL-C, mg/d!
130-159 24.7 19.8 230 21.3
>160 19.5 26.4 23.8 21.3

Abbreviations are as in Table 2
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Table 5. Comparison of mean values of serum lipids between hypertenisve and healthy subjects

TC, mg/dl TG, mg/dl HDL-C, mg/dl LDL-C, mg/dI Al
Author  HE"  Author BE™  Author AZ"  Author HE" Author HEF"
Male 200 189 162 149 42 50 126 110 5.0 3.8
Female 198 194 152 133 43 50 127 117 4.8 3.9
Urban 202 191 163 140 43 50 129 113 5.0 38
Rural 191 193 163 147 42 50 121 114 4.8 39

Abbreviations are as in Table 2

Table 6. Comparison of prevalence rate of hyperlipidemia between hypertensive and healthy subjects

TC, mg/dl TG, mg/dl LDL-C, mg/dl
200 - 239 =240 200~ 399 >400 130-159 >160
Male 30 18 21 5 25 20
Female 34 19 17 4 20 26
Author
Urban 34 20 21 5 23 24
Rural 30 13 11 4 21 21
Male 30 7 17 1 21 5
i Female 35 9 1 1 26 9
A F
Urban 33 8 13 1 24 7
Rural 29 7 16 1 25 7

Abbreviations are as in Table 2
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