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Figure 1. Research model
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Table 1. General characteristics of the study population

unit: n(%)
Variable Men Women P-value
N=1,323(43.7%) N=1,707(56.3%)
Age(years, median, 70 69 <0.001"
25 percentile, 75 percentile) (65,76) (62,74)
Body Mass Index <0.001"
(kg/m?, median, 24 24.4
25 percentile, 75 percentile) (22.3,25.6) (22.5,26.6)
Age <0.001'
50-59 (years) 181(13.7) 310(18.2)
60-69 (years) 416(31.4) 582(34.1)
70-79 (years) 576(43.5) 694(40.7)
> 80 (years) 150(11.3) 121(7.1)
Hypertension 0.138'
Yes 643(48.6) 876(51.3)
No 889(51.4) 831(48.7)
Diabetes Mellitus <0.001"
Yes 302(22.8) 300(17.6)
No 1021(77.2) 1407(82.4)
Hyperlipidemia <0.001"
Yes 281(21.2) 498(29.2)
No 1042(78.8) 1209(70.8)
CVD family history 0.014
Yes 198(15.0) 313(18.3)
No 1176(85.0) 1394(81.7)
Smoking <0.001"
Non-smoker 321(24.3) 1639(96)
Ex-smoker 463(35.0) 27(1.6)
Current-smoker 539(40.7) 41(2.4)
Drinking <0.001"
Yes 914(69.1) 197(11.5)
No 409(30.9) 1510(88.5)

“Mann-Whitney test; "Chi-square test
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Table 2. The prevalence of the atherosclerotic carotid stenosis and carotid plaque by age and gender

Men (N=1,323) Women (N=1,707) Total (N=3030)
Prevalence Stenosis” Plaque’ Stenosis Plaque Stenosis Plaque
(%) 25(1.9%) 119(9%) 9(0.5%) 53(3.1%) 34(1.1%) 172(5.7%)
Age N N
50-59 (years) 181 0 6(3.3%) 310 0 1(0.3%) 0 7(1.4%)
60-69 (years) 416 4(1.0%) 24(5.8%) 582 3(0.5%) 13(2.2%) 7(0.7%) 37(3.7%)
70-79 (years) 576  16(2.8%) 63(10.9%) 694 4(0.6%) 31(4.5%) 20(1.6%) 94(7.4%)
>80 (years) 150 5(3.3%) 26(17.3%) 121 2(1.7%) 8(6.6%) 7(2.6%) 34(12.5%)

“Plaque with diameter reduction >50% and Peak Systolic Velocity >125 cm/sec or Internal Carotid Artery/Common Carotid Artery PSV ratio; ' Plaque with diameter

reduction >50%

- 13 -
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Table 3. Univariable analysis of risk factors for atherosclerotic carotid stenosis”

unit: n(%)
Variable Carotid artery Carotid artery P-value
Stenosis (+) Stenosis (-)
(N=34) (N=2996)
Age (years, median, 73 70 <0.001"
25 percentile, 75 percentile) (70,78.3) (63,75)
Body Mass Index 0.329"
(kg/m?, median, 23.6 24.2
25 percentile, 75 percentile) (22.3,25.4) (22.4,26.2)
Gender <0.001*
Male 25(1.9) 1298(98.1)
Female 9(0.5) 1698(99.5)
Age group 0.001°
50-59 (years) 0 491(100)
60-69 (years) 7(0.7) 991(99.3)
70-79 (years) 20(1.6) 1250(98.4)
>80 (years) 7(2.6) 264(97.4)
Hypertension 0.001*
Yes 27(1.8) 1492(98.2)
No 7(0.5) 1504(99.5)
Diabetes Mellitus 0.332°
Yes 9(1.5) 593(98.5)
No 25(1.0) 2403(99.0)

"Plaque with diameter reduction >50% and Peak Systolic Velocity >125 cm/sec or Internal Carotid

Artery/Common Carotid Artery PSV ratio; "Mann-Whitney test; *Chi-square test; $ linear by linear association
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Table 3. Univariable analysis of risk factors for atherosclerotic carotid stenosis”

(continue)
unit: n(%)
Variable Carotid artery Carotid artery P-value
Stenosis (+) Stenosis (-)
(N=34) (N=2996)
Hyperlipidemia 0.373°
Yes 11(1.4) 768(98.6)
No 23(1.0) 2228(99.0)
Family history of CVD 0.735*
Yes 5(1.0) 506(99.0)
No 29(1.2) 2490(98.8)
Smoking <0.001°
Non-smoker 8(0.4) 1952(99.6)
Ex-smoker 11(2.2) 479(97.8)
Current-smoker 15(2.6) 565(97.4)
Smoking (ex or current) <0.001%
Yes 26(2.4) 1044(97.6)
No 8(0.4) 1952(99.6)
Drinking <0.001*
Yes 23(2.1) 1088(97.9)
No 11(0.6) 1908(99.4)

"Plaque with diameter reduction >50% and Peak Systolic Velocity >125 cm/sec or Internal Carotid

Artery/Common Carotid Artery PSV ratio; "Mann-Whitney test; *Chi-square test; ° linear by linear association
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Table 4. Univariable analysis of risk factors for atherosclerotic carotid stenosis” by gender

unit; n(%)
Men (N=1,323) Women (N=1,707)
ACS' (+) ACS (-) P ACS (+) ACS (-) P
(N=25) (N=1298) (N=9) (N=1698)

Age (years, median, 73 70 0.013° 75 69 0.036
25 percentile, 75 percentile) (70.5, 78.5) (64.8, 76) (67.5, 79.5) (62.74)
Body Mass Index 0.197¢ 0.522°
(kg/m?, median, 23.5 24.1 25.2 24.4
25 percentile, 75 percentile) (22.2,24.7) (22.3,25.6) (23.1,26.7) (22.5,26.6)
Age group 0.003° 0.080°

50-59 (years) 0 181(100) 0 310(100)

60-69 (years) 4(1.0) 412(99.0) 3(0.5) 579(99.5)

70-79 (years) 16(2.8) 560(97.2) 4(0.6) 690(99.4)

>80 (years) 5(3.3) 145(96.7) 2(1.7) 119(98.3)

" Plaque with diameter reduction >50% and Peak Systolic Velocity >125 cm/sec or Internal Carotid Artery/Common Carotid Artery PSV ratio; TACS, Atherosclerotic

Carotid Stenosis; *Mann-Whitney test; Slinear by linear association; ! Chi-square test; T Fisher’s exact test

(continue)
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Table 4. Univariable analysis of risk factors for atherosclerotic carotid stenosis” by gender

(continue)
unit: n(%)
Men (N=1,323) Women (N=1,707)
ACS' (+) ACS (-) P ACS (+) ACS (-) P
(N=25) (N=1298) (N=9) (N=1698)
Hypertension 0.006 ' 0.039"
Yes 19(3.0) 624(97.0) 8(0.9) 868(99.1)
No 6(0.9) 674(99.1) 1(0.1) 830(99.9)
Diabetes Mellitus 0.734" 0.057"
Yes 5(1.7) 297(98.3) 4(1.3) 296(98.7)
No 20(2.0) 1001(98.0) 5(0.4) 1402(99.6)
Hyperlipidemia 0.404" 02961
Yes 7(2.5) 274(97.5) 4(0.8) 494(99.2)
No 18(1.7) 1024(98.3) 5(0.4) 1204(99.6)
Family history of CVD 1.000" 0.673"
Yes 3(1.5) 195(98.5) 2(0.6) 311(99.4)
No 22(2.0) 1103(98.0) 7(0.5) 1387(99.5)

* Plaque with diameter reduction >50% and Peak Systolic Velocity >125 cm/sec or Internal Carotid Artery/Common Carotid Artery PSV ratio; T ACS, Atherosclerotic Carotid

Stenosis; *Mann-Whitney test; Slinear by linear association; ' Chi-square test; TFisher’s exact test (continue)
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Table 4. Univariable analysis of risk factors for atherosclerotic carotid stenosis” by gender

(continue)
unit: n(%)
Men (N=1,323) Women (N=1,707)
ACS' (+) ACS (-) P ACS (+) ACS (-) P
(N=25) (N=1298) (N=9) (N=1698)
Smoking 0.013' 0.150"
Non-smoker 0 321(100) 8(0.5) 1631(99.5)
Ex-smoker 10(2.2) 453(97.8) 1(3.7) 26(96.3)
Current-smoker 15(2.8) 524(97.2) 0 41(100)
Smoking (ex or current) 0.004' 0.307"
Yes 25(2.5) 977(97.5) 1(1.5) 67(98.5)
No 0 321(100) 8(0.5) 1631(99.5)
Drinking 0.012' 0.610"
Yes 23(2.5) 891(97.5) 0 197(100)
No 2(0.5) 407(99.5) 9(0.6) 1501(99.4)

* Plaque with diameter reduction >50% and Peak Systolic Velocity >125 cm/sec or Internal Carotid Artery/Common Carotid Artery PSV ratio; T ACS, Atherosclerotic Carotid

Stenosis; *Mann-Whitney test; ®linear by linear association; ! Chi-square test; TFisher’s exact test
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Table 5. Univariable analysis of risk factors for carotid plaque”

unit: n(%)
Variable Carotid plaque (+)  Carotid plaque (-) P-value
(N=172) (N=2858)
Age (years, median, 74 69 <0.001"
25 percentile, 75 percentile) (69,78) (63,75)
Body Mass Index 0.076"
(kg/m?, median, 23.9 24.3
25 percentile, 75 percentile) (22.2,25.7) (22.4,26.2)
Gender <0.001*
Male 119(9) 1204(91.0)
Female 53(3.1) 1654(96.9)
Age group <0.0018
50-59 (years) 7(1.4) 484(98.6)
60-69 (years) 37(3.7) 961(96.3)
70-79 (years) 94(7.4) 1176(92.6)
>80 (years) 34(12.5) 237(87.5)
Hypertension <0.001*
Yes 116(7.6) 1403(92.4)
No 56(3.7) 1455(96.3)
Diabetes Mellitus 0.007*
Yes 48(8.0) 554(92.0)
No 124(5.1) 2304(94.9)
Hyperlipidemia 0.008"
Yes 59(7.6) 720(92.4)
No 113(5.0) 2333(95.0)
Family history of CVD 0.295°
Yes 34(6.7) 477(93.3)
No 138(5.5) 2381(94.5)

" Plaque with diameter reduction >50%; "Mann-Whitney test; *Chi-square test; °linear by linear association
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Table 5. Univariable analysis of risk factors for carotid plaque”

(continue)

unit: n(%)

Variable Carotid plaque (+) Carotid plaque (-) P-value
(N=172) (N=2858)

Smoking <0.001°
Non-smoker 73(3.7) 1887(96.3)
Ex-smoker 38(7.8) 452(92.2)
Current-smoker 61(10.5) 519(89.5)

Smoking (ex or current) <0.001*
Yes 99(9.3) 971(90.7)
No 73(3.7) 1887(96.3)

Drinking <0.001*
Yes 94(8.5) 1017(91.5)
No 78(4.1) 1841(95.9)

* Plaque with diameter reduction >50%; Mann-Whitney test; *Chi-square test; *linear by linear association
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Table 6. Univariable analysis of risk factors for carotid plaque* by gender

unit: n(%)
Men (N=1,323) Women (N=1,707)
CP' (+) CP(-) P CP (+) CP(-) P
(N=119) (N=1204) (N=53) (N=1654)
Age (years,median, 73 70 <0.001* 78 74 <0.001*
25 percentile, 75 percentile) (69, 79) (64, 75) (75,80) (69.78)
Body Mass Index <0.001* 0.008"
(kg/m?, median, 23.4 24.1 25.9 24.4
25 percentile, 75 percentile) (21.7,24.7) (22.4,24.1) (23.6,27.4) (22.4,26.6)
Age group (n,%) <0.001" <0.001'
50-59 (years) 6(3.3) 175(96.7) 1(0.3) 309(99.7)
60-69 (years) 24(5.8) 392(94.2) 13(2.2) 569(97.8)
70-79 (years) 63(10.9) 513(89.1) 31(4.5) 663(95.5)
>80 (years) 26(17.3) 124(82.7) 8(6.6) 113(93.4)
* Plaque with diameter reduction >50%; 'CP, Carotid plaque; *Mann-Whitney test; 3Chi-square test; 'linear by linear association; TFisher’s exact test
(continue)
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Table 6. Univariable analysis of risk factors for carotid plaque* by gender

(continue)
unit: n(%)
Men (N=1,323) Women (N=1,707)
CP' (+) CP(-) P CP (+) CP(-) P
(N=119) (N=1204) (N=53) (N=1654)
Hypertension 0.004° <0.001°
Yes 73(11.4) 570(88.6) 43(4.9) 833(95.1)
No 46(6.8) 634(93.2) 10(1.2) 821(98.8)
Diabetes Mellitus 0.516° 0.001%
Yes 30(9.9) 272(90.1) 18(6.0) 282(94.0)
No 89(8.7) 932(91.3) 35(2.5) 1372(97.5)
Hyperlipidemia 0.114° <0.001%
Yes 32(11.4) 249(88.6) 27(5.4) 471(94.6)
No 87(8.3) 955(91.7) 26(2.2) 1183(97.8)
Family history of CVD 0.390° 0.237°
Yes 21(10.6) 177(89.4) 13(4.2) 300(95.8)
No 98(8.7) 1027(91.3) 40(2.9) 1354(97.1)
* Plaque with diameter reduction >50%, CP, Carotid plague; iMann-Whitney test; §Chi-square test; "linear by linear association; TFisher’s exact test
(continue)
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Table 6. Univariable analysis of risk factors for carotid plaque* by gender

(continue)
unit: n(%)
Men (N=1,323) Women (N=1,707)
CP' (+) CP(-) P CP (+) CP(-) P
(N=119) (N=1204) (N=53) (N=1654)
Smoking 0.073" 0.847"
Non-smoker 22(6.9) 299(93.1) 51(3.1) 1588(96.9)
Ex-smoker 37(8.0) 426(92.0) 1(3.7) 26(96.3)
Current-smoker 60(11.1) 479(88.9) 1(2.4) 40(97.6)
Smoking (ex or current) 0.123°8 1.000"
Yes 97(9.7) 905(90.3) 2(2.9) 66(97.1)
No 22(6.9) 299(93.1) 51(3.1) 1588(96.9)
Drinking 0.068°% 0.1738
Yes 91(10.0) 823(90.0) 3(1.5) 194(98.5)
No 28(6.8) 381(93.2) 50(3.3) 1460(96.7)

* Plaque with diameter reduction >50%, CP, Carotid plaque; iMann-Whitney test; §Chi-square test; "linear by linear association; TFisher’s exact test
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Table 7. Multivariable analysis of risk factors for carotid artery stenosis”

Risk factors Crude odds ratio Adjusted odds ratio
(95% CI") (95% ClI)

Age (years) 1.08(1.04-1.13) 1.07(1.03-1.12)
Male 3.63(1.69-7.81) 0.52(0.14-1.95)
Hypertension 3.89(1.69-8.96) 3.16(1.34-7.46)
Diabetes Mellitus 1.46(0.68-3.14) 0.97(0.44-2.15)
Hyperlipidemia 1.39(0.67-2.86) 1.52(0.71-3.26)
Smoking

Non-smoker 1.00 1.00

Ex-smoker 5.60(2.24-14.0) 6.81(1.66-27.93)

Current-smoker 6.48(2.73-15.36) 6.97(1.78-27.31)
Drinking 3.67(1.78-7.55) 1.91(0.76-4.84)

"Plaque with diameter reduction >50% and Peak Systolic Velocity >125 cm/sec or Internal Carotid

Artery/Common Carotid Artery PSV ratio; fCl, Confidence interval
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Table 8. Multivariable analysis of risk factors for carotid artery stenosis” by gender

Variable Men Women
N=1,323 N=1,707
Adjusted odds ratio (95% CI")

Age (years) 1.06(1.01-1.11) 1.09(0.99-1.20)
Hypertension 3.26(1.27-8.37) 4.98(0.59-42.02)
Diabetes Mellitus 0.65(0.24-1.79) 2.57(0.67-9.86)
Smoking

Non-smoker 1.00

Ex or current smoker 4.41(0.52-37.57)

"Plaque with diameter reduction >50% and Peak Systolic Velocity >125 cm/sec or Internal Carotid

Artery/Common Carotid Artery PSV ratio; 'CI, Confidence interval
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Table 9. Multivariable analysis of risk factors for carotid plaque”

Risk factors

Crude odds ratio

(95% CI"

Adjusted odds ratio

(95% ClI)

Age
50-59 (years)
60-69 (years)
70-79 (years)

>80 (years)

Body Mass Index (kg/m?)

Male

Hypertension

Diabetes Mellitus

Hyperlipidemia
Smoking
Non-smoker

Ex-smoker

Current-smoker

Drinking

1.00
2.67(1.18-6.02)
5.53(2.55-12.00)
9.92(4.33-22.71)
0.96(0.91-1.01)
3.08(2.21-4.30)
2.15(1.55-2.98)
1.61(1.14-2.28)

1.55(1.12-2.15)

1.00
2.17(1.45-3.26)
3.04(2.13-4.33)

2.18(1.60-2.97)

1.00
2.33(1.02-5.31)
4.68(2.12-10.31)
8.11(3.45-18.93)
0.97(0.91-1.02)
2.16(1.29-3.61)
1.72(1.21-2.45)
1.17(0.81-1.69)

1.84(1.30-2.62)

1.00
1.08(0.63-1.85)
1.46(0.89-2.40)

1.29(0.87-1.93)

’ Plaque with diameter reduction >50%; TCl, Confidence interval
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Table 10. Multivariable analysis of risk factors for carotid plaque” by gender

Variable Men Women
N=1,323 N=1,707
Adjusted odds ratio (95% CI)
Age

50-59 (years)
60-69 (years)
70-79 (years)
>80 (years)
Body Mass Index (kg/m?)
Hypertension
Diabetes Mellitus
Hyperlipidemia
Smoking
Non-smoker
Ex-smoker
Current-smoker

Drinking

1.00
1.65(0.66-4.14)
3.11(1.30-7.43)
5.61(2.20-14.31)
0.89(0.82-0.96)
1.56(1.03-2.37)
1.04(0.66-1.65)

1.66(1.05-2.62)

1.00
1.10(0.62-1.93)
1.50(0.88-2.56)

1.52(0.96-2.42)

1.00
5.61(0.72-43.50)
10.73(1.44-80.24)
18.42(2.22-152.71)
1.08(0.99-1.18)
2.36(1.14-4.88)
1.45(0.79-2.67)

2.31(1.30-4.10)

’ Plaque with diameter reduction >50%; TCl, Confidence interval
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= ABSTRACT =
The prevalence and risk factors for atherosclerotic carotid
stenosis and carotid plaque: A community — based screening

study

Shin young Woo
Graduate School of Public Health

Yonsei University

(Directed by Professor Chung Mo Nam, Ph.D.)

Objectives: Atherosclerotic carotid stenosis is a major cause of ischemic stroke. In the
West, many studies have been reported prevalence and risk factors for atherosclerotic
carotid stenosis, but in Korea, there have been a few studies in community based.

The aim of this study was to assess the prevalence and risk factors for atherosclerotic

carotid stenosis and carotid plaque by gender in community based.

Methods: Between January 2008 and December 2012, we visited the each community
welfare hall in Seoul, Gyeonggi-do and Ulsan, Pohang. Total 3030 participants were
included (age 50> years, 43.7% men, 56.3% women), and underlying diseases and
baseline characteristics were collected through interviews. Both carotid arteries of each

patient were examined by carotid duplex ultrasonography.
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Atherosclerotic carotid stenosis was defined as the presence of plaque with > 50%
diameter reduction and increased Peak Systolic Velocity (PSV) > 125cm/sec or increased
PSV ratio > 2.0. The carotid plague was defined as localized echo structures that
encroached into arterial lumen and for which the distance between the media-adventitia
interface and the lesion surface facing the lumen was >1 mm.

The comparison of basal characteristics was performed with Mann-Whitney test,
Chi-square test and Fisher’s exact test. After testing each factor in a simple logistic
regression, a multivariable model was used to examine the association between
atherosclerotic carotid stenosis or carotid plagque and underlying disease or demographic
factors, adjusting for variables that emerged as significant (P<0.20) in the univariable
models. Results of the logistic models are presented as odds ratio (OR) and 95%
confidence interval (CI). All statistical testing was conducted at the 0.05 level and SPSS

software version 21 (SPSS PC version 21.0, SPSS, Chicago, IL, USA) was used.

Results: The global prevalence of carotid plaque was 5.7%, 9% in men and 3.1% in
women; global prevalence of significant atherosclerotic carotid stenosis was 1.1%, 1.9%
in men and 0.5% in women, respectively.

In the multiple logistic regression, subjects showed significant associations between
the carotid plaque and 80> years of age (OR, 8.11; 95% CI, 3.45-18.93), men (OR, 2.16;
95% ClI, 1.29-3.61), hypertension (OR, 1.72; 95% CI, 1.21-2.45), hyperlipidemia (OR,
1.84; 95% CI, 1.30-2.62). The presence of atherosclerotic carotid stenosis was
significantly associated with age (OR, 1.07; 95% ClI, 1.03-1.12), hypertension (OR, 3.16;
95% Cl, 1.34-7.46), ex-smoker (OR, 6.81; 95% CI, 1.66-27.93) and current smoker (OR,
6.97; 95% CI, 1.78-27.31) after adjusting for confounding factors.

Conclusion: This study revealed that age, hypertension, and smoking were risk factors
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for atherosclerotic carotid stenosis. Screening for carotid ultrasound in high-risk groups

will be able to be helpful for preventing stroke.

Key words: Atherosclerotic carotid stenosis, carotid plaque, prevalence, risk factors,

carotid ultrasound
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