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Abstract: Aims: To investigate the relationships between carotid intima-media thickness (IMT) and conventional
cardiovascular risk factors in Uygur population. Methods: In totally 226 Uygur subjects, common carotid IMT values
were detected, and the anthropometric and laboratory measurements were recorded. Results: Correlation analysis
showed that the factors of age, BMI, SBP, DBP, PP, hypertension, TC, LDL-C, TG, Apo B, diabetes mellitus, glucose,
smoking status, creatinine, IHD, and stroke were significantly and positively associated with carotid IMT in Uygur
males. In Uygur females, significant positive associations with carotid IMT were observed for age, BMI, SBP, DBP, PP,
hypertension, TC, LDL-C, TG, diabetes mellitus, glucose, IHD, and stroke, and a significant inverse association was
found for HDL-C. Multiple regression analyses suggested that LDL-C, age, TG, creatinine, BMI, smoking, hyperten-
sion, and diabetes were independently associated with carotid IMT in Uygur males. However, for carotid IMT in Uygur
females, SBP, age, TG, HDL-C, BMI, and diabetes were independent determinants. Conclusion: Carotid artery IMT
could be used as a predictive tool for atherosclerotic lesions and cardiovascular diseases in Uygur population, which
might contribute to the prevention and management of the local disease.
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Introduction resolution B-mode ultrasonography is safe, in-
expensive, reliable, reproducible, and non-inva-
sive, which makes it more and more popular in

detecting and monitoring atherosclerosis.

Cardiovascular disease (CVD) is one of the
leading causes of morbidity and mortality wor-
Idwide. First clinical manifestations of CVD of-
ten occur in the advanced stage of atheroscle-
rosis. However, the arterial wall change has ac-
tually been a long-term subclinical process. Re-
cently, researches on atherosclerosis have be-
en mainly focused on identifying markers of ea-
rly atherosclerosis, in which carotid intima-me-
dia thickness (IMT) represents an intermediate

Along with the development of society, lifestyles
and dietary habits in Uygur area have drastical-
ly changed in the past few decades, which mi-
ght be partially responsible for the local incre-
ase in cardiovascular diseases [1, 2]. Therefore,
it would be important to identify and address
the cardiovascular risk factors in Uygur popula-

phenotype for the disease. There is evidence
that the increased carotid IMT is related to vari-
ous cardiovascular risk factors, including hyper-
tension, smoking, obesity, dyslipidemia, and di-
abetes mellitus. Moreover, increased carotid
IMT has also been closely linked with future
myocardial infarction, stroke, and cardiovascu-
lar death, which could influence a clinician to
use more aggressive treatment in prevention.
In addition, carotid IMT assessment with high-

tion. Associations between the carotid IMT and
these cardiovascular risk factors have been wi-
dely reported, however few studies have been
conducted in Uygur population in Northwest
China.

In the present study, we evaluated the associa-
tions between carotid IMT and conventional
cardiovascular risk factors in Uygur adults. Our
study provides a predictive tool for atheroscle-
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rotic lesions and cardiovascular diseases in th-
ese people, which might contribute to the pre-
vention and management of the local disease.

Materials and methods
Study population

Totally 226 Uygur participants (114 males and
112 females, aged from 40-96 years) were
recruited in this study, who had been admitted
into the People’s Hospital of Shule County due
to the presence of cardiovascular risk factors,
CVD, and health check-up, from May 2011 to
April 2012. Exclusion criteria were as follows:
serological evidence of hepatitis B virus or HIV
infection, malignancy, acute or chronic liver and
Kidney disease, connective tissue disease, re-
cent infection, chronic heart failure, alcoholism,
and carotid artery surgery. Patients eligible for
the study were subsequently subjected to de-
tailed medical history evaluation, physical ex-
amination, and ultrasonography of the carotid
arteries. Prior written and informed consent
were obtained from every patient and the study
was approved by the ethics review board of the
local ethics committee.

Carotid ultrasonography

High-resolution B mode ultrasonography was
performed with a 7.5 MHz linear array imaging
transducer (Vivid 7; GE Corporation, Milwaukee,
WI, USA) in a quiet, semi-dark room. Subjects
were asked not to drink coffee or tea for at
least 2 h before the detection. For the common
carotid artery (CCA) examination, the patients
were lying in the supine position, with the head
turned contralateral to the detecting side, and
the neck extended slightly. Magnified pictures
were frozen incidentally with the R wave on the
ECG. The IMT values were defined as the dis-
tance between the characteristic echoes from
the lumen-intima and the media-adventitia in-
terfaces. Because the near wall is different for
accurate measurement, IMT was measured on
the longitudinal views of the far wall of the bilat-
eral distal common carotid arteries (1 cm proxi-
mal to the beginning of the dilatation of the
carotid bulb). Carotid IMT was calculated as the
mean from eight measurements (four on each
side). No measurement was made on the sites
where a plaque existed. The intra-observer re-
producibility of the carotid artery examination
was assessed by a repeated examination of 10
study subjects within 4 weeks from the initial
examination. The coefficient of variation for
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carotid IMT measurement was 11.5% (mean
difference: 0.01 mm).

Physical and biochemical examinations

Blood pressures were measured in the right
arm using standard mercury sphygmomanom-
eters in seated participants who had rested for
5 min. The blood pressure values were the av-
erage of the second and third measurements.
Systolic blood pressure (SBP) and diastolic bl-
ood pressure (DBP) were defined by Korotkoff
phase | and V, respectively. Hypertension was
defined as a systolic blood pressure > 140
mmHg, diastolic blood pressure > 90 mmHg, or
use of antihypertensive medication. Pulse pres-
sure was calculated as PP = SBP - DBP. Height
and weight were determined for all participants,
and then body mass index (BMI) was calculated
as weight divided by the square of height. BMI
between 25 and 29.9 kg/m? was considered as
overweight, and BMI of 30 kg/m? or more indi-
cated obesity. Diabetes mellitus was defined as
fasting glucose level > 7.0 mmol/L, or non-fast-
ing glucose level > 11.1 mmol/L, and/or use of
medication for diabetes. Information of smok-
ing was collected by interviews. Smoking status
was classified as either “never smoking” or
“smoking” (the latter group included both for-
mer and current smokers). History of stroke or
coronary heart disease was ascertained from
previous medical records of these subjects.

Fasted blood samples (10-14 h overnight) were
drawn from the antecubital vein to determine
the levels of lipids and glucose, between 7 and
8 AM after an overnight fast. Serum levels of
lipids, including total cholesterol (TC), high-den-
sity lipoprotein cholesterol (HDL-C), triglycer-
ides (TG), apolipoprotein A1 (Apo Al), apolipo-
protein B (Apo B), urea, creatinine, and uricacid
were determined using a standard laboratory
technique in the central laboratory of People’s
Hospital of Shule County. Low-density lipopro-
tein cholesterol (LDL-C) was calculated by the
Friedewald’s formula: LDL (mg/dl) = TC - HDL -
(TG/5). Levels of blood glucose were deter-
mined by routine enzymatic method.

Statistical analysis

Data were expressed as mean + SD. Com-
parison of categorical and continuous variables
between groups was performed using x? test
and unpaired t-test, respectively. Analysis of
normality of the continuous variables was per-
formed with the Kolmogorov-Smirnov test. For
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Table 1. Baseline characteristics and laboratory measurements of the Uygur subjects

All Males Females P

Number of subjects 226 114 112
Mean age (years) 59.86 + 11.17 60.82 £ 12.48 58.89 + 9.60 0.196
BMI (kg/m?) 24.90 + 3.52 25.20+3.18 24.59 + 3.82 0.200

Normal 129 (57.1%) 52 (45.6%) 77 (68.8%) 0.002

Overweight 75 (33.2%) 49 (43.0%) 26 (23.2%) 0.002

Obese 22 (9.7%) 13 (11.4%) 9 (8.0%) 0.002
Ischemic heart disease, n (%) 44 (19.5%) 21 (18.4%) 23 (20.5%) 0.688
Cerebrovascular disease (stroke), n (%) 34 (15.0%) 21 (18.4%) 13 (11.6%) 0.152
Diabetes mellitus, n (%) 53 (23.5%) 27 (23.7%) 26 (23.2%) 0.934
Hypertension, n (%) 108 (47.8%) 62 (54.4%) 46 (41.1%) 0.045
Total cholesterol (mmol/L) 4.44 + 0.89 4.38 £ 0.93 451 +0.85 0.276
LDL-C (mmol/L) 2.52 +0.67 2.46 £ 0.55 257 £0.77 0.205
HDL-C (mmol/L) 0.91+0.24 0.89 + 0.23 0.93+0.25 0.200
Triglycerides (mmol/L) 1.96 + 1.09 1.87+1.11 2.05 +1.09 0.206
Apo Al (g/L) 1.12 +0.27 1.09 + 0.27 1.15 £ 0.26 0.099
Apo B (g/L) 1.03+£0.31 1.0+ 0.27 1.06 £ 0.35 0.143
Fasting plasma glucose (mmol/L) 6.29 +2.48 6.40 + 2.89 6.18 + 1.99 0.518
Urea (mmol/L) 5.31+1.17 545+ 1.21 517 £+1.12 0.081
Creatinine (umol/L) 84.52 + 14.59 86.08 £ 12.99 82.93 £ 15.96 0.104
Uricacid (umol/L) 258.26 + 74.99 256.53 +77.24  250.87 + 72.23 0.142
Systolic blood pressure (mmHg) 132.65 + 19.70 134.56 + 20.75 130.70 + 18.47 0.141
Diastolic blood pressure (mmHg) 79.87 £ 13.75 81.32+14.41 78.39 + 12.95 0.110
Pulse pressure (mmHg) 52.56 + 12.79 52.89 + 13.43 52.21 +12.17 0.690
Never smoking, n (%) 163 (72.1%) 51 (44.7%) 112 (100%) <0.001
Smoking, n (%) 63 (27.9%) 63 (55.3%) 0 (0%) <0.001
Carotid IMT (mm) 0.75+0.17 0.77 £0.18 0.73+0.16 0.157

Note: BMI, body mass index; LDL-C, low density lipoprotein-cholesterol; HDL-C, high density lipoprotein-cholesterol; Apo A, apoli-
poprotein Al; Apo B, apolipoprotein B; IMT, intima-media thickness.

non-normally distributed data, Mann-Whitney
tests were used to assess univariate correla-
tions. Bivariate correlations between parame-
ters were assessed with the Pearson or Sp-
earman correlation coefficient for normally or
non-normally distributed variables, respective-
ly. Multiple stepwise linear regression analyses
were used to determine the independent pre-
dictors for carotid IMT. All comparisons were
performed using the statistical package SPSS
13.0 for Windows. P < 0.05 was considered
statistically significant.

Results

Baseline characteristics and laboratory as-
sessments in the Uygur subjects

The baseline characteristics and laboratory
assessments of all 226 Uygur subjects were
summarized in Table 1. Among these eligible
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Uygur individuals, there were 114 males and
112 females, with the average age of 59.86 +
11.17 years (ranged 40-96 years). The inci-
dence rates of the medically documented isch-
emic heart disease (IHD), stroke, diabetes mel-
litus, as well as TC, TG, LDL-C, HDL-C, Apo A1,
Apo B, glucose, urea, creatinine, uricacid, SBP,
DBP, and PP, did not show statistically signifi-
cant differences between males and females.
However, significant differences were observed
for hypertension (P < 0.05), smoking status (P <
0.05), and body shapes indicated by BMI (nor-
mal weight, overweight, and obese) (P = 0.002).
Uygur males had slightly higher BMI compared
with females (25.20 + 3.18 vs. 24.59 + 3.82
kg/m?; P = 0.20) at the baseline assessment.
Moreover, the mean carotid IMT value was 0.75
+ 0.17 mm for the overall population, ranged
from 0.42 to 0.91 mm, and the mean carotid
IMT had no significant differences between
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Table 2. Associations between mean carotid IMT and conventional cardiovascular risk factors in Uygur

subjects
Q1 Q2 Q3 Q4 p

0.42-0.63 mm 0.63-0.76 mm 0.76-0.91 mm >0.91 mm
Number of subjects 57 56 56 57
Mean age (years) 52.02 + 7.52 61.95 + 9.53"" 61.96 + 11.80™"" 63.60 + 11.54™*" <0.001
BMI (kg/m?) 23.29 +2.47 23.27 +2.48 26.38 £ 3.42" " ## 26.63 + 3.95" " ### <0.001
Ischemic heart disease, n (%) 0 (0%) 4 (1.8%) 11 (4.9%) 29 (12.8%) <0.001
Stroke, n (%) 0 (0%) 3 (1.3%) 10 (4.4%) 21 (9.3%) <0.001
Diabetes mellitus, n (%) 2 (0.9%) 4 (1.8%) 18 (8.0%) 29 (12.8%) <0.001
Hypertension, n (%) 9 (4.0%) 21 (9.3%) 33 (14.6%) 45 (19.9%) <0.001
Total cholesterol (mmol/L) 4.00 £ 0.85 4.29+0.82 4.68 +£0.84™# 4.79 £ 0.86""# <0.001
LDL-C (mmol/L) 2.29+0.67 2.40 + 0.60 2.59 + 0.62" 2.76 + 0.68™"# 0.001
HDL-C (mmol/L) 0.90 £ 0.29 0.87 +0.17 0.91+0.23 0.94 +0.26 0.47
Triglycerides (mmol/L) 1.33 £ 0.68 1.84 + 0.96" 2.29 + 1.39""# 2.40 £ 0.93""# <0.001
Apo A1 (g/L) 1.13 +0.27 1.07 £ 0.24 1.14 + 0.25 114 +0.31 0.433
Apo B (g/L) 0.96 £ 0.28 1.0+ 0.31 1.06 £ 0.34 110+ 0.31 0.08
Fasting plasma glucose (mmol/L) 5.36 +0.87 5.56 +1.33 6.75 +2.76"* 7.50 + 3.437 " ### <0.001
Urea (mmol/L) 5.21+1.09 531+1.23 5.33+1.37 5.40 £ 0.99 0.857
Creatinine (umol/L) 82.16 + 13.64 83.11 +13.97 85.18 + 14.33 87.62 + 16.07" 0.196
Uric acid (umol/L) 261.63 + 76.65 244.58 + 69.65 268.20 + 68.02 258.56 + 84.36 0.399
Systolic blood pressure (mmHg) 119.65 + 11.64 130.50 + 21.91"" 136.79 + 19.92" 143.68 + 15.66" " ###s <0.001
Diastolic blood pressure (mmHg) 72.37 £9.45 7759 + 13.62" 83.66 + 15.24™"# 85.87 + 12,117 "### <0.001
Pulse pressure (mmHg) 47.28 £ 9.45 52.55 + 14.23" 52.94 + 12.46" 57.45 + 12.82""# <0.001
Never smoking, n (%) 46 (20.4%) 44 (19.5%) 40 (17.7%) 33 (14.6%) 0.029
Smoking, n (%) 11 (4.9%) 12 (5.3%) 16 (7.1%) 24 (10.6%) 0.029

Note: Apo A, apolipoprotein A1; Apo B, apolipoprotein B. Compared with the Q1 group, P < 0.05, **

0.01, ##*P <0.001; compared with the Q3 group, 4P < 0.05, 4P < 0.01, *4P < 0.001.

P < 0.01; ""P < 0.001; compared with the Q2 group, *P < 0.05, #*P <

Uygur males and females (0.77 £ 0.18 vs. 0.73
+ 0.16 mm; P = 0.16). These results indicate
that there are slight differences in baseline ch-
aracteristics and laboratory assessments be-
tween Uygur males and females.

Correlations between carotid IMT and tradi-
tional cardiovascular risk factors in the Uygur
subjects

To investigate the relationships between the
carotid IMT and the cardiovascular risk factors,
all Uygur subjects were divided into 4 groups
according to the quartiles of the mean carotid
IMT values (Q1, 0.42-0.63 mm; Q2, 0.63-0.76
mm; Q3, 0.76-0.91 mm; Q4, > 0.91 mm). As
shown in Table 2, significant increases in the
factors of age, BMI, TC, TG, LDL-C, glucose,
SBP, DBP, and PP were observed across the
quartiles of the mean carotid IMT values (P <
0.001). Compared with the lowest quartile Q1,
the incidences of IHD, stroke, diabetes melli-
tus, hypertension, and smoking tended to incr-
ease in the higher IMT quartiles (P < 0.001).
These results suggest that there are significant
correlations between the carotid IMT and the
cardiovascular risk factors in Uygur subjects,
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including age, BMI, TC, TG, LDL-C, glucose, SBP,
DBP, and PP.

Correlation analyses in the Uygur male and
female subgroups

There are differences in the lifestyles and die-
tary habits between Uygur males and females.
So the correlation between these cardiovascu-
lar risk factors and carotid IMT values were se-
parately analyzed in the Uygur male and female
subgroups. Our results indicated that in both
Uygur males and females, the carotid IMT val-
ues were significantly increased as age incre-
ased (carotid IMT values of 0.69 + 0.21, 0.67 *
0.19, 0.87 + 0.13, and 0.86 + 0.12 mm for the
ages of 40-52, 53-59, 60-68, and > 68 years,
respectively (P < 0.001) (Figure 1). Similarly,
the mean carotid IMT was significantly incre-
ased in patients diagnosed with stroke and/or
IHD, compared with normal individuals, in both
Uygur males and females (P < 0.001) (Figure 2).
In details, in the Uygur male subjects, the carot-
id IMT was correlated with age (r = 0.39, P <
0.001), BMI(r=0.35,P < 0.001),SBP (r=0.43,
P < 0.001), DBP (r = 0.34, P < 0.001), PP (r =
0.29, P = 0.001), hypertension (r = 0.56, P <
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Figure 1. Mean common carotid IMT increases with age in Uygur males and
females. Uygur males and females were divided into the following quartiles
according to age: 40-52, 53-59, 60-68, and > 68 years. Common carotid
IMT values were measured, and its relationship with the factor of age was
analyzed. Compared with the group of 40-52 years, "P < 0.05, ""P < 0.001;
compared with the group of 53-59 years, #P < 0.05, *#P < 0.001; compared

with the group of 60-68 years, P < 0.05, 4P < 0.001.

=9
N

ok kK

Mean carotid IMT (mm)
o o o g
-~ (2] (=] [=]

o
[

o
=}

Stoke IHD & Stroke

IHD

Normal
control

Figure 2. Mean common carotid IMT values in normal controls and Uygur
participants with stroke and/or IHD. The mean carotid IMT was significantly
increased in patients diagnosed with stroke and/or IHD, compared with nor-
mal individuals, in both Uygur males and females. Compared with the normal

control group, “P < 0.05, “*P < 0.001.

0.001), TC(r=0.41,P<0.001), LDL-C(r=0.42,
P < 0.001), TG (r = 0.39, P < 0.001), Apo B (r =
0.25, P = 0.004), diabetes mellitus (r = 0.37, P
< 0.001), glucose (r = 0.25, P = 0.003), smok-
ing status (r = 0.22, P = 0.01), creatinine (r =
0.20, P=0.017), IHD (r = 0.35, P < 0.001), and
stroke (r = 0.43, P < 0.001). However, in Uygur
females, significant positive associations with
the carotid IMT were found for age (r = 0.46, P
< 0.001), BMI (r = 0.47, P < 0.001), SBP (r =
0.43, P <0.001), DBP (r = 0.41, P < 0.001), PP
(r=0.22, P=0.01), hypertension (r = 0.39, P <
0.001), TC(r=0.29, P=0.001), LDL-C (r=0.22,
P = 0.01), TG (r = 0.35, P < 0.001), diabetes
mellitus (r = 0.58, P < 0.001), glucose (r = 0.52,
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P < 0.001), IHD (r = 0.52, P <
0.001), and stroke (r = 0.44, P
< 0.001), while a significant
inverse association was obser-
ved for HDL-C (r = -0.17, P =
0.033).

Uygur males
Uygur females

A multivariate stepwise regres-
sion model was also construct-
ed to identify the independent
factors for common carotid I-
MT values in these Uygur sub-
jects. Our results indicated th-
at, in Uygur male subjects, LD-
L-C, age, TG, creatinine, BMI,
smoking, and medically docu-
mented history of hypertensi-
on and diabetes, were found to
be statistically significant inde-
pendent factors associated wi-
th common carotid IMT (as co-
ntinuous variable), with an ad-
justed R-square of 0.676 (P <
0.001) (Table 3). On the other
hand, in Uygur females, only
SBP, age, TG, HDL-C, BMI, and
history of diabetes remained
significant in the model (adjust-
ed R-square: 0.622; P < 0.001)
(Table 4). These results indi-
cate that the risk factor pro-
files for carotid IMT were slig-
htly different between Uygur
males and females, which mi-
ght imply the need for develop-
ing differential treatment strat-
egies for the patient subgro-
ups.

Uygur males
Uygur females

Discussion

Atherosclerosis and related vascular effects,
including cardiovascular disease, stroke, peri-
pheral arterial disease, and end-stage renal
disease, are among the leading causes of mor-
bidity, mortality, and disability worldwide, espe-
cially in developing countries such as China and
Indian. The pathogenesis and progression of
atherosclerosis have been associated with the
complicated interactions between the arterial
wall and pathophysiologic factors (inflammato-
ry, dietary, hemodynamic, genetic and/or envi-
ronmental influences, and lifestyle), leading to
thickening, stiffening, and dysfunction of the
arterial wall [3-5]. In these interactions, vascu-
lar intimal thickening, especially in the extracra-
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Table 3. Multiple stepwise regression analysis for carotid

IMT in Uygur males

Our results have shown that Uygur ma-
les have slightly higher mean carotid
IMT than females, which is in line with

B B SE t P i
Hypertension 0278 0100 0022 4527 <oo01 € ARYA Study (Atherosclerosis Risk
in Young Adults) [9]. We speculate that

LDL-C 0.207 0.068 0.019 3.501 0.001 . . .

] ) this difference could be partly attrib-
Diabetes mellitus  0.368 0.155 0.026 5.870 <0.001 uted to the different carotid lumen
Age 0.385 0.006 0.001 6.323 <0001  giameters between Uygur males and
Triglycerides 0.184 0.030 0.010 2.880 0.005 females. Therefore, the results may re-
Creatinine 0.174 0.002 0.001 3.123 0.002 flect the differences in physiology, ra-
BMI 0.160 0.009 0.004 2.554 0.012 ther than vascular damages [10]. In
Smoking 0.113 0.041 0.020 2.002 0.048 Uygur males and females, factors of

Note: B is the standardized regression coefficients; B is the unstandard-
ized regression coefficients; SE is the standard error for f and B. R Square:

0.702; adjusted R Square: 0.676.

Table 4. Multiple stepwise regression analysis for carotid

IMT in Uygur females

age, BMI, SBP, DBP, PP, hypertension,
TC, LDL-C, TG, diabetes mellitus, glu-
cose, IHD, and stroke were significant-
ly associated with the mean carotid
IMT values. Carotid IMT was markedly
increased across the age quartiles.
When analyzed separately, the mean

P carotid IMT was strongly correlated

B B SE
Diabetes mellitus 0.409 0.159 0.021 7.654
Systolic blood pressure 0.244 0.002 0.001 4.302
Age 0.416 0.007 0.001 7.957
Triglycerides 0.207 0.031 0.008 3.886
BMI 0.219 0.009 0.003 3.675
HDL-C -0.185 -0.123 0.034 -3.663

<0.001 with Apo B, smoking status, and creati-
<0.001 nine level in males. However, in Uygur
<0.001 females, a significant negatively corre-
<0.001 lation between the mean carotid IMT
<0001 and HDLC level was found. In our
<0.001 study, all enrolled subjects were divid-

Note: R Square: 0.637; adjusted R Square: 0.622.

nial carotid artery system, is predictive of sub-
clinical atherosclerosis and the disease pro-
gression [6]. In addition, vascular intimal thick-
ening has also been associated with the signifi-
cant angiographic coronary stenosis, increas-
ing the incidence of myocardial infarction and
stroke. Therefore, carotid IMT is widely used as
a potential screening tool to identify high vas-
cular risk factors.

Some studies have shown that there are impor-
tant differences in B-mode carotid IMT detec-
tion, including the segmentation and the type
of measurement. In fact, the common carotid
artery (CCA) is the preferable site for IMT mea-
surement, compared with the internal carotid
artery (ICA) and the bulbus. CCA is relatively
close and parallel to the skin surface, so good
quality scans can be readily achieved. In con-
trast, ICA is rather difficult to visualize, and the
IMT measurements in ICA are often incomplete,
with intra-observer and/or inter-observer vari-
abilities. In addition, common carotid IMT has
been shown to be associated with cardiovascu-
lar risk factors and prevalent cardiovascular
diseases [7, 8]. In this study, we chose CCA as
the site for carotid IMT measurement.
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ed into four groups according to the
mean carotid IMT quartiles. We found
that age, BMI, TC, TG, LDL-C, glucose,
SBP, DBP, PP, IHD, stroke, diabetes mellitus,
hypertension, and smoking were significantly
different among these four groups, which was
in line with the previous ultrasound studies.
Acevedo et al. evaluated the risk factor profile
of young subjects with high carotid IMT, and
found that BMI, waist circumference, blood
pressure, and serum lipids were significantly
higher as carotid IMT increased [11]. Kazmierski
and colleagues also found a significant correla-
tion between the carotid IMT values and the
atherosclerosis risk factors [12]. Antonini-
Canterin and co-workers indicated that sub-
jects with metabolic syndrome (MetS) had a
significantly higher prevalence of carotid IMT >
0.80 mm and carotid plaques. Otherwise, in
participants without MetS, carotid IMT was cor-
related with fasting plasma glucose, serum cre-
atinine, and uric acid levels [13].

Previous studies have demonstrated an asso-
ciation between CCA IMT and prevalent cardio-
vascular diseases. In addition, several studies
have shown a strong association between IMT
and the incidence of myocardial infarction and
stroke [14]. In the Cardiovascular Health Study
(CHS), the relationship between the CCA IMT
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and the incidence of new myocardial infarction
and stroke were studied in 5858 subjects, ol-
der than 65 years, without clinical cardiovascu-
lar disease. The relative risk of myocardial in-
farction and stroke was increased linearly with
the IMT values, and the relationship remained
significant after the adjustment of the tradition-
al risk factors [15]. Hollander and colleagues
have demonstrated that the increased carotid
IMT is independently associated with ischemic
stroke in middle-aged subjects [16]. Chuang
has also observed that CCA IMT can indepen-
dently predict future ischemic stroke in the Ta-
iwanese population in 9.85-year (median) fol-
low-up [17]. Nikic and co-workers find that me-
an CCA IMT was higher in patients with isch-
emic brain infarctions [18]. Furthermore, sev-
eral studies have also demonstrated the rela-
tionship between carotid IMT and coronary ar-
tery disease [19]. Carotid IMT has been en-
dorsed as a tool in risk assessment for IHD by
the American Heart Association (AHA) and the
Third Adult Treatment Panel of the National
Cholesterol Education Program (NCEP ATP IlI)
[20]. In agreement with these findings, our re-
sults indicated that the mean carotid IMT was
significantly increased in patients diagnosed
with stroke and/or IHD. However, no differenc-
es were found between subjects with IHD and
stroke, indicating these diseases might share
common risk factors and pathological mecha-
nisms. With the stepwise multiple linear regres-
sion analysis, we also demonstrated that age,
LDL-C, TG, creatinine, BMI, smoking, hyperten-
sion, and diabetes were significantly and inde-
pendently associated with the mean carotid
IMT in male subjects, accounting for 67.6% of
the variance. However, in female subjects, only
age, SBP, TG, HDL-C, BMI, and diabetes were
in-dependent predictors of carotid IMT values,
accounting for 62.2% of the variance. It is well
known that smoking has been considered to be
a common risk factor of CVD and IMT [21]. In
fact, our observation confirmed that smoking
was an independent risk factor of carotid IMT in
Uygur males, which is in contrast with the find-
ings from the ARYA Study [9]. This contradiction
might be partly attributed to the demographics
of the study population. Unexpectedly, serum
creatinine level has been shown to be an inde-
pendent risk factor for carotid IMT in males,
reflecting systemic atherosclerosis. In addition,
the prevalence of cigarette smoking and MetS,
and the meat consumption were higher in Uygur
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males than females, which may promote ath-
erosclerosis, renal injury, and consequently in-
crease the serum creatinine levels [22].

The prevalence of overweight, obesity, and Me-
tS has dramatically increased in Uygur popula-
tion in past decades because of the changes in
lifestyles and dietary habits, contributing to mu-
Itiple metabolic abnormalities and the patho-
genesis of cardiovascular diseases. Interesti-
ngly, majority of risk factors associated with the
mean carotid IMT values in this study are also
the components of MetS, implying that MetS
and its components may be involved in subclin-
ical atherosclerosis pathogenesis. In line with
this, Torrejon and colleagues have found that
BMI and waist circumference is associated with
carotid IMT in obese adolescents [23]. Similarly,
Ahn and co-workers have reported that MetS is
associated with increased carotid IMT and aor-
tic pulse wave velocity (PWV), independently of
age, BP, and smoking [24]. Zou et al. have also
indicated that common carotid artery IMT is
significantly higher in the MetS groups than the
groups without MetS [25]. However, further in-
depth studies with enlarged samples and other
ethnic people are still needed to address all
these issues.

In conclusion, for the first time, our study sh-
owed that factors of age, LDL-C, TG, creatinine,
urine protein, BMI, smoking, hypertension, and
diabetes were significantly and independently
associated with the mean carotid IMT values in
Uygur males. On the other hand, in Uygur fema-
les, only age, SBP, TG, HDL-C, BMI, and diabe-
tes were the significantly independent predic-
tors of carotid IMT. Based on these results, mo-
difications of these cardiovascular risk factors
might be promising therapeutic strategies for
primary and secondary prevention of athero-
sclerosis in Uygur population.
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