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Background and Objectives - The goals of this study were to investigate the prevalence and risk factors of carotid
atherosclerotic stenosis and also the predictors for the progression of carotid atheroslcerotic stenosis in Korean
adults. Subjects and Methods : Carotid ultrasonography was performed for 22,782 adults who volunteered for a
routine health check-up. Carotid atheroslcerotic stenosis was defined as a finding of at least one lesion of an
intima-media thickness greater than 1.2 mm with atherosclerotic plaque. Among the 22,782 people, 4,077
persons underwent follow-up carotid ultrasonography at an average interval of 27.6 months. The past medical
history and information on the cardiovascular risk factors were obtained from standardized questionnaires and
the subjects’ blood chemistry. Results : Carotid atheroslcerotic stenosis was detected in 1,875 adults (8.2%) and
it was significantly associated with a history of stroke, hypertension, heart disease, hyperlipidemia, higher HbA,C,
older age, a wider pulse pressure, lower HDL-cholesterol and a large amount of smoking (p<0.05). In the subjects
without history of stroke (22,444 persons), those with more than 5 risk factors showed a higher prevalence
(36.8%) of carotid atherosclerotic stenosis than those with a history of stroke (29.0%). The independent pre-
dictors of stenosis progression were older age, male gender, hypertension, a large amount of smoking, a high
LDL cholesterol level, a low HDL-cholesterol level and a high fibrinogen level (p<0.05). Conclusion : Carotid
ultrasonographic screening for a population with these risk factors will lead to a more efficient screening process
and our identification of the predictors of disease progression may help to design therapeutic trials for preven-
ting the progression of carotid atherosclerotic stenosis. (Korean Circulation J 2005;35:834—840)
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Table 1. Baseline demographic & clinical characteristics

Mean age (year) 51.6
Sex, male 89.6%
History of
Hypertension 26.7%
Diabetes 10.0%
Hyperlipidemia 21.5%
Stroke 1.0%
Heart disease 2.1%
Any smoking 71.7%
Family history of stroke 11.4%

Table 2. Univariate analysis of categorical risk factors of carotid athe-
roslclerotic stenosis

Carotid Carotid
Variabl atherosclerotic ~atherosclerotic .
ariable stenosis (+) stenosis (-) P
(n=1875) (n=20907)
M 1624 (86.6% 18776 (89.8%
Sex all %) 76 ( %) <0.001
F 251 (13.4%) 2131 (10.2%)
Hypertension 884 (47.2%) 5236 (25.1%) <0.001
Diabetes 389 (20.8%) 1921 ( 9.2%) <0.001
Hyperlipidemia 700 (37.4%) 5599 (26.8%) <0.001
Stroke 69 ( 3.7%) 169 ( 0.8%) <0.001

Heart disease 113 ( 6.0%) 373 ( 1.8%) <0.001

Family history of
stroke

282 (15.0%) 2314 (11.1%) <0.001

Any smoking 1104 (71.0%) 8830 (71.8%) 0.517

*! by Chi-square test
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Table 3. Univariate analysis of risk factors (continuous variable) of
carotid atheroslclerotic stenosis

Carotid Carotid
Variable atherosclerotic  atherosclerotic p*
stenosis (+) stenosis (-)

Age (year) 59.9+8.9 51.1£9.7 <0.001
Smoking (pack years) 29.7£17.8 23.0£14.9  <0.001
SBP (mmHg) 126.9+18.1 121.2*+16.4 <0.001
DBP (mmHg) 76.9*11.2 76.6 £ 11.1 0.197
PP (mmHg) 499=*13.7 44.6L11.3 <0.001
FBS (mg/dL) 107.1£30.9 100.0+22.8  <0.001
HbA,C (%) 58%1.1 54%+09 <0.001
Total-C (mg/dL) 208.0£35.6 202.8+34.3  <0.001
LDL-C (mg/dL) 139.3£32.7 135.3£31.5  <0.001
HDL-C (mg/dL) 47.8*11.9 49.5£12.0 <0.001
TG (mg/dL) 150.7£85.1 149.5+89.6 0.594
hsCRP (mg/dL) 0.19£0.36 0.18£0.53 0.145
Fibrinogen (mg/dL) 322.9+74.3 318.0£72.7 0.006
BMI (kg/m?) 24.6£2.7 24.8£3.6 0.706

*! by two-tailed student t-test. SBP: systolic blood pressure, DBP:
diastolic blood pressure, PP: pulse pressure, FBS: fasting blood
sugar, Total-C: total cholesterol, LDL-C: low density lipoprotein
cholesterol, HDL-C: high density lipoprotein cholesterol, TG: tri-
glyceride, hsCRP: high sensitivity C-reactive protein, BMI: body
mass index

Table 4. Multivariate analysis of independent risk factors of pre-
sence of carotid atheroslclerotic stenosis

Odds 95% CI

Variable T B B P
ratio®  Lower  Upper

Age (year) T 1101 1.087 1114 <0.001
Sex, male 0.262  0.059 1.163 0.078
Hypertension 1.732  1.367 2.194  <0.001
Diabetes 1.026 0.725 1.452 0.886
Hyperlipidemia 1.304 1.014 1.678 0.039
Stroke 2.112 1.266 3.524 0.004
Heart disease 1.584 1.082 2.321 0.018

Family history of stroke 0.880 0.704 1.101 0.263
Smoking amount
(pack year)-r
Sytolic BP (mmHg) 0992 0982 1002  0.097

Pulse pressure (mmHg)-r 1.022  1.009 1.036 0.001
Total cholesterol (mg/dL) f 1.004 0.998 1.010 0.168
LDL-cholesterol (mg/dL)Jr 0.998 0.992 1.004 0.523
HDL-cholesterol (mg/dL)T 0.985 0.997 0.994 0.001

1.008  1.003 1.014 0.003

FBS (mg/dL) T 0996 0990 1.002  0.174
HbA,C (%) 1 1297 1110 1516  0.001
Fibrinogen (mg/dL)Jr 1.001  0.999 1.002 0.387

#: by logistic regression model, T: variables were analyzed as conti-
nous variables. Unmarked variables were analyzed as dichotomous
(yes/no) variables. Boldfacing indicates variables that retained inde-
pendent predictive value in the multivariate model. FBS: fasting
blood sugar, BP: blood pressure, LDL: low density lipoprotein,
HDL: high density lipoprotein, CI: confidence interval
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Table 5. Prevalence of carotid atherosclerotic stenosis associated with
number of risk factors* in subjects without history of stroke

No. of risk factors 0 1 2 3 4 =5 pf

5600 7173 5225 2952 1189 405

% Carotid <0.001
atherosclerotic 2.4 4.5 9.1 14.8 235 36.8
stenosis
! heart disease, hypertension, hyperlipidemia, age =60 years, HbA,;C
=6.5%, pulse pressure =50 mmHg, HDL-cholesterol <40 mg/dL,
smoking amount =30 pack years, T: on linear by linear associa-
tion. Carotid atherosclerotic stenosis in 238 subjects with history of
stroke; 69 (29.0%). HDL: high density lipoprotein

No. of patients

Table 6. Multivariate analysis of independent predictors of disease
progression

Variable Ri.s k* L - p*
ratio”  Lower  Upper

Age (Vear)T 1.077 1.059 1.096  <0.001
Male gender 2.385  1.421 4.005 0.001
Hypertension 1.691 1.131 2.529 0.011
Diabetes 1.447 0.818 2.558 0.204
Hyperlipidemia 1111 0.731 1.688 0.621
Heart disease 0.509  0.120 2.158 0.360
Stroke 0.989 0.549 1.783 0.971
Smoking (pack year) " 1033 1.024 1.043  <0.001
Systolic BP (mmHg)Jr 1.005  0.989 1.020 0.550

Pulse pressure (mmHg)Jr 0.985 0.969 1.002 0.087
LDL-cholesterol (mg/dL) T 1007  1.001 1.014 0.025
HDL-cholesterol (mg/dL) T 0.988 0.977 1.000 0.042

FBS (mg/dL) " 0.990 0.980 1.001  0.084
HbA,C (%) " 1238 0970 1579  0.086
BMI (kg/m?) " 1.001 0999 1002  0.335
Fibrinogen (mg/dL) 1002 1.000 1004  0.021

#. on Cox proportional hazard regression model, T: variables were
analyzed as continous variables. Unmarked variables were analyzed as
dichotomous (yes/no) variables. Boldfacing indicates variables that
retained independent predictive value in the multivariate model.
FBS: fasting blood sugar, BP: blood pressure, LDL: low density
lipoprotein, HDL: high density lipoprotein, BMI: body mass index,
CI: confidence interval
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