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ABSTRACT

Background: Carotid ultrasound appears to be useful in the
assessment of cardiovascular risk. In this study, we have assessed
the carotid intima-media thickness (CIMT) in a group of individuals
without a history of cardiovascular events.

Methods: A sample of 431subjects (189 [43.9%] males and 242 [56.1%]
females) was obtained from an urban population using a stratified-cluster
method in Mashhad stroke and heart atherosclerosis disorder study.
None of the subjects had a history of the cardiovascular event. Carotid
artery duplex ultrasound was used to determine the CIMT in all subjects,
and to identify those with an abnormal value (CIMT [+]; i.e., CIMT = 0.8
mm). Dietary intake of participants was assessed using a questionnaire
for 24-h dietary recall. The relationship between anthropometric,
biochemical and dietary data and CIMT were assessed.

Results: The mean age of subjects was 48.7 £ 8.0 years. Of the
431 patients, 118 (27.4%) were found tobe CIMT (+). Of the cardiovascular
parameters assessed, only age (odds ratio [OR] [95% confidence
interval (CI)], 1.11 [0.56-4.34]; P < 0.01) and male gender (OR [95% CIJ,
1.14 [0.63-2.23]; P < 0.05) were significant independent predictors of
ultrasound defined CIMT. Crude and total energy adjusted intake were
not associated with the presence of CIMT (+).

Conclusions: It appears that within a relatively young Iranian
population of individuals without a history of cardiovascular
event, the presence of CIMT (+) defined by duplex ultrasound
cut-off value of 20.8 mm, did not associate with several modifiable
cardiovascular risk factors or measures of dietary intake.

Keywords: Carotid artery atherosclerosis, duplex ultrasound,
intima-media thickness, nutritional intake, risk factors

INTRODUCTION

Atherosclerosis is a highly prevalent condition which may
be associated with cardiovascular events such as myocardial
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infarction (MI) and stroke.!'! The measurement of
the carotid intima-media thickness (CIMT) has
been proposed as a useful measure for assessing
cardiovascular risk.”’ CIMT assessment is
noninvasive, inexpensive, rapid and reproducible
modality that is reported to be associated with
several cardiovascular risk factors and with
cardiovascular end-points.?! However, recent
meta-analyses have shown inconsistent results
with respect to the improvement in risk prediction
of cardiovascular events in either the general
population®® or specific patient groups®!® by
using CIMT. Furthermore, meta-analyses have not
shown any consistent association between CIMT
regression and a reduction of cardiovascular
events.[11:12]

The association between CIMT and several
cardiovascular risk and dietary factors has
been investigated previously. In asymptomatic
individuals with a CIMT >0.8 mm, body mass
index (BMI), blood pressures, total cholesterol (TC),
low-density lipoprotein cholesterol (LDL-C),
triglycerides, uric acid, C-reactive protein,
and fibrinogen were all significantly higher,
whereas serum concentrations of Vitamin A,
Vitamin E, lycopene, and beta-carotene were
significantly lower compared with participants
with CIMT <0.8 mm.!"¥ A high dietary fiber
intake has been reported to be inversely associated
with carotid atherosclerosis.!'! Furthermore, low
plasma concentrations of Vitamin C were found
to be inversely associated with CIMT in young
patients with type I diabetes.!!!

In the present study, we have investigated the
association between CIMT determined by duplex
ultrasound and cardiovascular risk factors, including
diet, in an asymptomatic Persian population.

METHODS

The study was carried out on a sample of 431
subjects (189 [43.9%] males and 242 [56.1%]
females), recruited from an urban population,
using a stratified-cluster method and derived from
the Mashhad stroke and heart atherosclerosis
disorder (MASHAD) study, Mashhad, Iran. The
minimum and maximum age of the subjects was 35
and 64 years respectively. None of the subjects had
a past history of a cardiovascular event (unstable
angina, MI and stroke), heart failure, peripheral
vascular disease including transient ischemic
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attack or amaurosis fugax, or a history of any
previous cardiovascular interventions or surgery.
Individuals with any major comorbidity such as
cancer, autoimmune, infectious, and inflammatory
diseases were excluded. Each subject gave informed
written consent to participate in the study, which
was approved by the Mashhad University of
Medical Science Ethics Committee.

Anthropometric measurement

For all individuals, anthropometric parameters
including weight, height, and waist circumference
(WC) were measured using standard protocols.
Height, body weight, and WC were measured
with subjects dressed in very light clothing after
an overnight fast. WC was measured at the level
of the umbilicus (at the level midway between the
lower rib margin and the iliac crest). Body weight
was measured with standard scales to an accuracy
of £ 0.1 kg and height was measured to an accuracy
of £ 0.1 cm (a stadiometer was used for measuring
height). Blood pressure was measured twice while
patients were seated and rested for 15 min, using a
standard mercury sphygmomanometer calibrated
by the Iranian Institute of Standards and Industrial
Research. The interval between each blood pressure
measurement was at least 30 min, and in this interval
patients were at rest (not doing heavy activities or
running) and the average of the two measurements
was taken as the blood pressure. BMI was calculated
as weight (kg) divided by height squared (m?).

Routine biochemical analysis

A full fasted lipid profile, comprising TC,
triglycerides, high-density lipoprotein cholesterol
(HDL-C), and LDL-C, was determined for each
patient. Serum lipid and fasting blood glucose
(FBG) concentrations were measured by enzymatic
methods.

Duplex assessment

Carotid intima-media thickness was measured by
ultrasound examination of both common and internal
carotid arteries using a high-resolution ultrasound
scanner (Medison, SA8000 Ex, Seoul, South
Korea) equipped with a linear-array transducer. The
maximum intima-media thickness was measured on
frozen B-mode images. CIMT was measured between
the leading edge of the first echogenic line (lumen—
intima interface) and the second echogenic line (upper
layer of the adventitia) in the far (deeper) artery wall.!?]
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All measurements were made on frozen, enlarged
images at the end of diastole, with the transducer in
the mediolateral position.™

Intima-media thickness of carotid artery
was examined in three areas on both the right
and left carotid artery: Right common carotid
artery (RCCA), right bulb (bifurcation) (RB), right
internal carotid artery (RICA), left common carotid
artery (LCCA), left bulb (left bifurcation) (LB) and
left internal carotid artery (LICA). The presence
of one or more CIMT >0.8 mm in one major
area (RCCA, RB, RICA, LCCA, LB and LICA)
was considered to be evidence of significant
CIMT atherosclerosis (CIMT [+]).[131 Patients
in whom CIMT was <0.8 mm were considered
to have a normal duplex ultrasound-defined
CIMT (CIMT [-]).:®

Dietary assessment

Dietary information was collected using a
questionnaire for 24-h recall, administered by
a trained dietary interviewer in a face-to-face
interview, to recall and describe every item of
food and beverage consumed over the previous
24-h period.!'®! Individual nutritional intakes were
assessed using Dietplan6 software (Forestfield
Software Ltd., UK). The dietary variables selected
for the purpose of this study were crude, and
total energy-adjusted intake of micronutrients.!]
An adjustment was made for total energy intake
through the residual method as an alternative to
using nutrient densities to control for confounding
by total energy intake and to remove extraneous
variation due to total energy intake. Regression
analyzes were used to compute residuals of
nutrient intake by removing the variation caused by
total energy intake. In this procedure, the nutrient
intakes of the individuals in a group are regressed
on their total energy intakes. The residuals from
the regression represent the differences between
each individual’s actual intake and the intake
predicted by their total energy intake.l'”?! Total
energy-adjusted nutrient intakes were calculated
as the residuals from the regression model, with
absolute nutrient intake as the dependent variable,
and total energy intake as the independent
variable.!”]

Statistical analysis
The data were analyzed using SPSS version
16 (SPSS, Chicago, IL), with descriptive

statistics (mean, median, standard deviation,
and interquartile range) being determined for
all variables. Data were assessed for normality
using the Kolomogorov—Smirnov test. In our
comparisons, ¢-tests and Chi-square tests were used
for quantitative and qualitative variables.

Logistic regression analysis was used to
determine whether CIMT (+) was related to any of
the predefined cardiovascular risk factors. To enable
adjustment for potential confounding factors, we
entered the following factors into the equation:
Age, gender, BMI, systolic blood pressure (SBP)
and diastolic blood pressure (DBP), HDL-C,
TC, triglyceride, fasting blood sugar (FBG),
hypertension, diabetes mellitus, and crude and total
energy-adjusted intake for the dietary parameters.
Correlations were assessed using Pearson
correlation coefficients. Nonnormally distributed
data were normalized using log-transformed before
the using the Pearson correlation. A P < (.05 was
considered significant.

A person who had an FBG > 126 mg/dl
(7.0 mmol/L)?% or had a prior diagnosis of
diabetes, or used antidiabetic medication was
considered to be diabetic. A person whose
blood pressure was >140/90 mmHg?!Y or used
antihypertensive medications was considered to be
hypertensive.

RESULTS

Demographic characteristics and the presence
of carotid intima-media thickness (+) in males
and females

The mean age of subjects was 48.7 + 8.0 years and
the mean age was significantly higher in CIMT (+)
versus CIMT (-) subject [53.4 £ 6.4 vs. 47.0 £ 7.8,
P < 0.001; Table 1]. Of the subjects investigated,
313 (72.7%) were CIMT (=) and 118 (27.3%)
subjects were CIMT (+). Among the 118 subjects
who were CIMT (+), 65 (55.1%) were male and
53 (44.9%) were female. Of the 313 subjects who
were CIMT (-), 124 (39.6%) were male and
189 (60.4%) were female [P < 0.001, Table 1].

Comparisons of cardiovascular risk factors in
carotid intima-media thickness (+) and carotid
intima-media thickness (-) groups

Body mass index and WC of the subjects
between two groups were not significantly

1414 International Journal of Preventive Medicine, Vol 5, No 11, November, 2014



Azarpazhooh, et al.: Risk factors and carotid atherosclerosis

Table 1: Clinical and biochemical characteristics of the individuals with and without CIMT (+)

Variable CIMT Total (n=431)
CIMT (+) (n=118) CIMT (-) (n=313)

Gender (%)

Male 65 (55.1)*** 124 (39.6) 189 (43.9)

Female 53 (44.9) 189 (60.4) 242 (56.1)
Age (year) 53.4£6.4%** 47.0£7.8 48.7£8.0
BMI (kg/m?) 26.6 (22.4-30.4) 27.1 (23.8-30.8) 26.9 (23.5-30.8)
WC (cm) 94.6+£10.8 94.9+10.6 94.8+10.7
SBP (mmHg) 123.6+15.6* 119.7+14.7 120.7+£15.3
DBP (mmHg) 82.2+11.7*%* 79.2+11.0 80.0+11.2
TC (mg/dl) 196.1£37.3 190.0+£34.2 191.7+£35.1
HDL-C (mg/dl) 43.449.4 41.949.1 42.3+£9.2
LDL-C (mg/dl) 121.9£31.0 120.7+30.0 121.0+£30.2
Triglyceride (mg/dl) 111.0 (92.5-168.5) 124.0 (86.0-169.0) 121.5 (88.0-169.0)
FBG (mg/dl) 96.3+31.3* 88.4+21.5 90.5+24.8
Current smoking (%) 22.0 21.0 21.3
Hypertension (%) 10.2 6.1 7.2
Diabetes mellitus (%) 13.6%* 7.0 8.8
Dyslipidemia (%) 20.3 22.0 26

- - - =" *°
*P<0.05, **P<0.001, ***P<0.001. Values expressed as mean+SD for normally distributed data and median and interquartile

range for nonnormally distributed data. Between groups comparisons were assessed by parametric statistical analysis for normal
distributed data and nonparametric test for nondistributed data. BMI=Body mass index, HDL-C=High-density lipoprotein
cholesterol, LDL-C=Low-density lipoprotein cholesterol, CIMT (+)=Subjects with duplex-defined intima-media thickness
>0.8 mm, CIMT (—)=Subjects with duplex-defined carotid intima-media thickness <0.8 mm, SD=Standard deviation, WC=Waist
circumference, SBP=Systolic blood pressure, DBP=Diastolic blood pressure, TC=Total cholesterol, FBG=Fasting blood glucose

different [P > 0.05, Table 1]. The proportion
of current smokers did not differ between the
CIMT (-) and CIMT (+) groups.

The average of SBP (P < 0.05) and
DBP (P < 0.01) were higher in CIMT (+) subjects
compared to CIMT (-) [Table 1].

Serum fasting HDL-C, LDL-C, triglyceride and
TC concentrations were not significantly different
for the CIMT (+) group compared to the CIMT (-),
while FBG was significantly higher in CIMT (+)
compared to CIMT (-) group [P < 0.05, Table 1].

The proportion of hypertensive and dyslipidemic
subjects did not differ between the CIMT (+) and
CIMT (-) groups; howeverthe percentage of diabetic
patients was significantly higher in CIMT (+) group
compared with CIMT (-) [P < 0.05, Table 1].

Comparison of the crude and total
energy-adjusted intake of nutrients between the
carotid intima-media thickness (+) and carotid
intima-media thickness (—) subjects

Table 2, shows the crude intake and total energy
adjusted intake of the nutrients intakes. We found

nodifference in crude ortotal energy adjusted intake
of nutrients between the two groups (P > 0.05).

Logistic regression analysis of different
associated factors with abnormal carotid
intima-media thickness

Multiple logistic regression analysis was
performed to assess the relative importance of
selected parameters in determining the presence
of duplex defined CIMT (+) [Table 3]. Age and
male gender proved to be significant predictors
of CIMT (+) [Table 3; P < 0.001 and P < 0.01,
respectively], with age being the strongest predictor.

Assessment of correlation between
cardiovascular risk factors and crude and
total energy-adjusted intake of nutrients and
maximum of carotid intima-media thickness

A strong positive correlation was found between
age and the average CIMT for the six regions
examined (i.e., [RCCA, RB, RICA, LCCA, LB
and LICA] [AV-CIMT-6] [r = 0.56, P < 0.001])
and between age and the maximum CIMT for the
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Table 2: Nutritional intake characteristics of the patients with and without CIMT (+)

Variable Total
CIMT (+) (n=118) CIMT (-) (n=313) (n=431)
Crude intake
Fat (g) 68.6+27.4 70.9+27.9 70.2427.7
Fiber (g) 16.9 (12.5-22.4) 15.5(9.9-22.3) 15.8 (10.5-22.4)
MUFA (g) 18.4 (13.1-25.4) 19.6 (13.9-26.7) 19.2 (13.6-26.5)
Saturated-fat (g) 17.3 (12.9-24.9) 19.1 (13.1-25.7) 18.8 (12.9-25.3)
PUFA (g) 20.9 (14.2-32.5) 24.3(14.8-34.9) 23.4 (14.7-34.4)

Trans-fat (g)
Cholesterol (mg)
Sodium (mg)
Potassium (mg)
Selenium (pg)
Iodine (pg)
Vitamin E (mg)
Vitamin C (mg)
Total energy adjusted
MUFA (g)
Saturated-fat (g)
PUFA (g)
Trans-fat (g)
Cholesterol (mg)
Sodium (mg)
Potassium (mg)
Selenium (pg)
Iodine (png)
Vitamin E (mg)
Vitamin C (mg)

0.91 (0.5-1.38)
173.5 (106.7-308.9)
1633.0 (1033.5-2523.2)
2951.8+1138.6
31.8 (19.0-57.0)
98.1(39.3-165.2)
14.2(14.2-22.0)
95.0 (46.0-128.0)

20.3+6.4
19.0+7.3
23.6£11.0
1.11 (0.82-1.4)
183.4 (129.9-321.8)
1466.5 (1120.2-2236.07)
2777.0+610.97
35.9 (25.6-52.4)
91.0 (44.7-167.6)
17.248.4
95.6 (41.4-120.0)

0.86 (0.48-1.38)
201.9 (118.0-309.9)
1485.0 (1027.0-2363.5)
2856.8+1115.9
32.5(22.9-53.3)
95.3(43.4-157.7)
17.2 (10.0-25.4)
96.0 (48.0-155.0)

20.846.5
19.246.6
24.8+11.6
1.01 (0.71-1.4)
188.4 (127.9-280.8)
1462.6 (1083.5-2052.5)
2747.8+789.7
33.3 (23.6-46.5)
92.7 (49.1-146.4)
18.2+8.3
87.8 (46.5-127.0)

0.87(0.49-1.38)
191.7 (116.5-309.2)
1523.0 (1028.0-2382.0)
2884.4+1121.8
32.50 (21.90-55.10)
95.6 (41.1-162.8)
16.2 (9.8-24.3)
95.0(47.0-147.7)

20.6+6.5
19.146.8
24.5+11.4
1.02 (0.73-1.41)
189.8 (130.5-314.3)
1465.0 (1092.6-2138.9)
2781.0+£757.9
34.0 (24.3-47.3)
92.1 (47.9-153.5)
18.0+8.3
89.2 (46.2-134.3)

CIMT (+)=Subjects with duplex-defined intima-media thickness >0.8 mm, CIMT (—)=Subjects with duplex-defined carotid
intima-media thickness <0.8 mm, MUFA=Monounsaturated fatty acid, PUFA=Poly unsaturated fatty acid

six regions (MAX-CIMT-6) (»r = 0.49, P < 0.001).
Weaker positive associations were found between
AV-CIMT and MAX-CIMT-6 and BMI (r = 0.12,
P < 0.05; r = 0.11, P < 0.05 respectively), SBP
(r=0.22P<0.001;»=0.21, P< 0.001 respectively)
and DBP (r = 0.19, P < 0.001; » = 19, P < 0.001
respectively), TC (r = 0.14, P < 0.01; » = 0.1,
P < 0.05 respectively) and FBG (= 0.13, P < 0.01;
r = 14, P < 0.01 respectively), whilst there was no
correlation between crude and total energy adjusted
intake of all considered nutrients and AV-CIMT-6
and MAX-CIMT-6 [Table 4].

DISCUSSION

This is the first report of a large CIMT study
in subjects without manifest cardiovascular events
from Iranian, although there have been several

studies investigating CIMT in Iranian subjects with
specific diseases, including: Non-alcoholic fatty
liver disease,”?! diabetes,”® kidney diseases?+2’
and in candidates for cardiac catheterization!?®
and coronary artery bypass graft.?”! The results of
this current study indicated that age, male gender,
SBP and DBP, FBG and diabetes mellitus were
associated with increased CIMT (i.e., CIMT [+]) in
univariate analysis. Multivariate analysis showed
that age and male gender were independent
predictors of a CIMT > 0.8 mm in asymptomatic
individuals without manifest cardiovascular events.
Strong correlations between age and AV-CIMT
and MAX-CIMT-6 were found in this study as
well as modest correlations between AV-CIMT
and MAX-CIMT-6 and SBP, DBP, TC and FBS.
Riccioni et al. investigated 640 subjects who were
asymptomatic in terms of carotid artery disease.!'*!
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Table 3: Regression logistic between CIMT with clinical
and biochemical factors

Variable OR (95% CI)
Age (year) 1.11 (0.56-4.34)***
Male gender 1.14 (0.63-2.23)*
BMI (kg/m?) 1.10 (0.8-5.04)
SBP (mmHg) 0.76 (0.93-1.03)
DBP (mmHg) 1.00 (0.93-1.07)
HDL-C (mg/dl) 2.65 (0.17-5.09)
TC (mg/dl) 0.67 (0.98-1.11)
Triglyceride (mg/dl) 2.94 (.88-5.01)
FBG (mg/dl) 1.01 (0.87-2.04)
Hypertension 1.10 (0.07-4.3)
Diabetes mellitus 0.34 (0.11-5.3)
Crude intake
Fiber (g) 2.61 (0.91-7.44)
PUFA (g) 1.86 (0.76-7.24)
Cholesterol (mg) 0.92 (0.46-1.85)
Sodium (mg) 0.86 (0.35-2.11)
Vitamin E (mg) 0.28 (0.04-1.96)
Total energy adjusted
Fiber (g) 1.01 (0.99-1.11)
Potassium (mg) 0.88 (0.67-1.6)
(= =

*P<0.001, ***P<0.001. AOR with 95% CI obtained from
multiple logistic regressions. Models were adjusted by
logistic regression analysis for the association with increased
CIMT (i.e., >0.8 mm) among our subjects. BMI=Body
mass index, CIMT=Carotid intima-media thickness,
HDL-C=High density lipoprotein cholesterol, PUFA=Poly
unsaturated fatty acid, AOR=Adjusted odds ratio, OR=0dds
ratio, CI=Confidence interval, SBP=Systolic blood pressure,
DBP=Diastolic blood pressure, HDL-C=High-density
lipoprotein cholesterol, TC=Total cholesterol, FBG=Fasting
blood glucose

Individuals with coronary syndrome were included
in Riccioni et al. study but comprised < 1% of all
participants. The population in our study was about
7 years younger than for this previous study, but the
percentage of male participants was similar (43.9%
vs. 46.4%). The percentage of individuals with
normal CIMT in our population was substantially
higher than for the study of Riccioni et al. (72.6%
vs. 45.4%). The association between cardiovascular
risk factors was found to be similar.!3]

Cardiovascular risk factors and carotid
intima-media thickness

Calmarza et al. showed that age, male sex, BMI,
SBP and oxidized LDL, but not the routine lipid
profile components, were related to CIMT in a
Spanish population.!*! However, 10% of this study
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Table 4: Correlation () between CIMT and individual
cardiovascular risk factors as well as crude and energy
adjusted nutrient intake

Variable Average of Max CIMT
CIMT in among the
six regions six regions
Age (year) 0.56%** 0.49%**
BMI (kg/m?) 0.12% 0.11%*
WC (cm) 0.03 0.046
SBP (mmHg) 0.22%* 0.21**
DBP (mmHg) 0.19%* 0.19%**
HDL-C (mg/dl) 0.07 0.036
LDL-C (mg/dl) —0.024 0.00
TC (mg/dl) 0.14** 0.10*
Triglyceride (mg/dl) 0.00 —0.03
FBG (mg/dl) 0.13%* 0.14%*
Crude intake
Fat (g) —-0.01 0.02
Fiber (g) 0.08 0.07
MUFA (g) —-0.03 —-0.02
Saturated-fat (g) —0.04 -0.02
PUFA (g) 0.00 —-0.01
Trans-fat (g) —-0.00 0.01
Cholesterol (mg) -0.06 —0.05
Sodium (mg) 0.02 0.08
Potassium (mg) 0.07 0.06
Iodine (micro g) 0.03 0.02
Vitamin E (mg) -0.02 -0.02
Vitamin C (mg) 0.00 —-0.04
Total energy adjusted
Fat (g) -0.07 0.01
Fiber (g) 0.08 0.15
MUFA (g) —-0.08 0.01
Saturated-fat (g) —-0.06 0.01
PUFA (g) 0.01 —-0.06
Trans-fat (g) 0.15 0.13
Cholesterol (mg) —-0.04 —-0.01
Sodium (mg) —-0.01 0.01
Potassium (mg) 0.07 0.15
Iodine (pug) 0.07 0.02
Vitamin E (mg) 0.01 —-0.05
Vitamin C (mg) 0.12 0.08

Correlations were assessed using Pearson correlation
coefficients. Nonnormally distributed data such as
triglycerides were log transformed before using the Pearson
correlations. *P<0.05, **P<0.01, ***P<0.001. BMI=Body
mass index, FBS=Fasting blood sugar, HDL-C=High-density
lipoprotein cholesterol, LDL-C=Low-density lipoprotein
cholesterol, MAX-CIMT=Maximum-carotid intima-media
thickness, CIMT=Carotid intima-media thickness,
MUFA=Monounsaturated fatty acid, PUFA=Poly
unsaturated fatty, WC=Waist circumference, SBP=Systolic
blood pressure, DBP=Diastolic blood pressure, TC=Total
cholesterol, FBG=Fasting blood glucose
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population had established cardiovascular disease
and the mean age of the participants was 15 years
higher than for our population. In our study, the
components of the traditional lipid profile did not
show any difference between normal and abnormal
CIMT; however, the level of serum TC showed a
modest correlation with CIMT. Furthermore, the
percentage of dyslipidemic patients did not differ
between two groups of the patients.

In respect to serum triglyceride and TC, our
results are in accordance with those reported by
Riccioni et al.'¥ Our data are consistent with that for
the Multi-Ethnic Study of Atherosclerosis (MESA)
and the Heinz Nixdorf Recall Study.?"

The association between FBG and presence of
CIMT (+) did not remain following multivariate
analysis in our study. Furthermore, only a modest
positive correlation was found between FBG
and CIMT. The reported association between
glycemic status and CIMT has previously been
inconsistent. 3033

It is important to note that the level of lipid
profile and FBG were potentially affected by
medications in the diabetic and dyslipidemic
patients. Furthermore, the level of SBP and DBP
was lower than actual levels due to anti-hypertensive
therapy. The median of CIMT in hypertensive
(P < 0.05) and diabetic (P < 0.05) subjects were
significantly higher than normal subjects; however,
this matter was not consistent in dyslipidemic
participants (data not shown).

According to our results, only male gender
and age were independent factors for the presence
of CIMT (+) in a relatively low cardiovascular
risk  population without manifest history
of cardiovascular events. There was a low
prevalence of subclinical carotid atherosclerosis
in our relatively young Iranian population without
manifest cardiovascular events compared to
Western investigations.!'¥) The lack of association
between modifiable cardiovascular risk factors and
presence of CIMT (+) shows that application of
CIMT would be best applied to an older population,
and specifically the male sub-group.

The distribution of carotid involvement (i.e.,
CIMT [+]) in different regions of the artery is
variable probably due to nonlinear mechanical
behaviour of these segments.*¥ According to our
results, LCCA had the highest average of CIMT
and also the number of CIMT (+) in LCCA was

highest compared to other regions (number of
CIMT [+] in LCCA: 48, in RCCA: 34, in RB: 43,
in LB: 45, in RICA: 17 and in LICA: 11) and we
found that age was only independent predictive
factor of CIMT (+) in LCCA compared to subjects
with CIMT (-) (data not shown). In general, the
left carotid artery was more often affected, and
it seems that the involvement of CCAs is more
prominent in our study compared with the young
and middle-aged ischemic stroke patients of
Fromm et al.® study in whom the ICA was most
often involved.

Nutrient intake and carotid intima-media
thickness

In the present study, we have assessed the
dietary intake of fat, fiber, monounsaturated fatty
acid (MUFA), polyunsaturated fatty acid (PUFA),
saturated fat, trans-fat, cholesterol, sodium,
potassium, iodine, selenium, Vitamins C and E.
We found no significant difference between either
the crude or total energy adjusted intake of these
nutrients in subjects with and without CIMT (+).

In the primary prevention of cardiovascular
disease with Mediterranean diets study, in men
between 55 and 75 years of age and women between
65 and 75 years of age, who had type 2 diabetes
mellitus, or three or more of the following risk
factors: BMI > 25 kg/m?, hypertension, abnormal
LDL-C or treatment with lipid-lowering drugs,
abnormal HDL-C, current smoking or family
history of early-onset cardiovascular disease,!'¥
there was a weak inverse association between
dietary fiber intake and CIMT.!4!

In the MESA study, of individuals who
were aged 45-84 years and free of diabetes and
cardiovascular disease, there was no association
between micronutrients (heme iron, nonheme
iron, Mg, Zn, Vitamin C and Vitamin E) and
CIMT, with the exception of an inverse association
between Mg and CIMT.5¢

Epidemiological studies and controlled trial data
indicate that variations in the relative amounts of
saturated, monounsaturated and polyunsaturated
dietary fats influence the risk of cardiovascular
diseases in part by influencing lipid metabolism.!*”
Saturated fatty acids appear to increase the risk of
cardiovascular risk, whereas unsaturated fatty acids
have been shown to protect against cardiovascular
diseases. Trans unsaturated and saturated fatty
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acids appear to increase the risk of cardiovascular
diseases.’738 He et al. in a multiethnic group of
5488 adults aged 45-84 years and free of clinical
cardiovascular diseases showed that the dietary
intake of long-chain n-3 PUFAs was associated with
a lower prevalence of subclinical atherosclerosis
classified by common CIMT, although significant
changes in internal CIMT were not observed.*
Some of our results regarding fat intake are not
consistent with Merchant ez al.,“% who showed that
saturated and trans fat intakes were independently
associated with CIMT. However, PUFA, MUFA,
cholesterol, and total fat intakes were unrelated to
CIMT in their study, which is in agreement with
our findings. "

In this study, we decided to use 24-h dietary
assessment which has been used in our other
associated cardiovascular studies in the Iranian
population,!#? however, some authors believe that
four repeat 24-h recalls or even eight repeat 24-h
recalls can be better measurements in cardiovascular
studies using medium sample sizes.*) Our dietary
assessment may be one of the limitations of our
study. However, further Iranian-based studies
should be performed in order to provide a valid
dietary assessment for Iranian societies that can
represent a habitual diet of Iranian especially
useful in studies with cardiovascular endpoints.

It is important to note that only 15 out of
118 CIMT (+) were between 35 and 45 (young
patients) and 103 subjects were between 45 and
64 years (middle-aged patients). In young patients
even univariate association between modifiable
risk factors and presence of CIMT (+) was not
found. We observed a similar trend regarding
the association between modifiable risk factors
and presence of CIMT (+) in middle-aged
patients (data not shown). We showed that male
gender was an independent predictor of CIMT (+)
development, but our subgroup analysis in male
and female participant separately confirmed the
lack of association between modifiable risk factor/
nutritional intake and CIMT (+) (data not shown).

The main message from these findings is that in
Persian population for relatively young population,
without history of cardiovascular events, the
presence of traditional modifiable risk factors are
not an indication for using carotid duplex screening.
Moreover, general recommendations from
Western societies also does not encourage duplex

Azarpazhooh, et al.: Risk factors and carotid atherosclerosis

investigation for asymptomatic young population,
and it seems that only male patients >65 years old
with features of atherosclerosis may benefit from
duplex screening.4#5! Our longitudinal long-term
cohort (MASHAD study) will provide sufficient
important data regarding the outcomes of our
sample population in the future. Development
of any adverse cardiovascular event in a period
of 15 years will be investigated for this group of
patients. Further carotid duplex assessment of
male patients (particularly those >65 years) with
a history of cardiovascular events in Iranian
is strongly recommended. According to the
presence of race-dependent diversity of carotid
artery disease™® and also our results from Iranian
population, we do believe that the Western-based
vascular screening recommendations should be
tested in non-Western societies.

CONCLUSIONS

The most obvious finding to emerge from
this study is that duplex-ultrasound defined
subclinical atherosclerosis does not associate with
traditional modifiable cardiovascular risk factors
in an Iranian population without the overt history
of cardiovascular diseases. However, age and
male gender independently predict an abnormal
CIMT (i.e., CIMT [+]). Furthermore, crude and
total energy adjusted energy intake of several types
of nutrients did not show any relation with the
presence of CIMT (+).
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