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SUMMARY

Introduction Cardiovascular diseases, especially heart disease and stroke are the cause of more than a
half of the total number of deaths in Serbia.

Objectives The aim of the present study was to determine sex differences of atherosclerotic risk factors
in patients with symptomatic carotid disease.

Methods The cross-sectional study, involving 657 consecutive patients with verified carotid athero-
sclerotic disease, was performed in Belgrade, Serbia. Sex differences of anthropometric parameters and
atherosclerotic risk factors were analyzed by means of the univariate logistic regression.

Results In comparison with men, lower education and physical inactivity were significantly more frequent
in women, and the frequency of metabolic syndrome (MetS), lower high-density cholesterol, abdominal
obesity, body mass index 230.0 kg/m?, hypercholesterolemia and depression were also significantly
higher in women. Smoking and high serum uric acid level were significantly more frequent in men than
in women. Women had significantly higher number of MetS components per person, but there were no
significant sex differences in the number of other risk factors. Out of all observed risk factors, including
MetS components, physical inactivity and hypertension were most frequent in both sexes followed by
ever smoking and low education in men and low education and dyslipidemia in women.

Conclusion There were significant sex differences in the distribution of some atherosclerotic risk factors,
but not in their number per person. Only the number of MetS components was significantly higher in

women.
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INTRODUCTION

It is estimated that cardiovascular diseases, es-
pecially heart disease and stroke, are the cause
of nearly half (48%) of the total number of
deaths in Europe [1].

The population of Serbia is in the third stage
of the “epidemiological transition,” with non-
communicable diseases being the predominant
cause of death and disability [2]. In 2011, car-
diovascular diseases were responsible for 54%
of all causes of death (49% in men and 59%
in women). Crude mortality rates were 720.9
per 100,000 in men and 806.4 per 100,000 in
women. [3].

Apparent sex differences in morbidity and
mortality from atherosclerotic diseases have
been attributed to unequal exposure to athero-
sclerotic risk factors [4, 5], hormonal differenc-
es [6, 7] and differences in vessels anatomy [8].

OBJECTIVE

The aim of this study was to determine sex
differences in atherosclerotic risk factors in
patients with the symptomatic carotid disease
who have undergone endarterectomy.

METHODS

This cross-sectional study involved 657 consec-
utive patients with verified carotid atheroscle-
rotic disease referred to the Vascular Surgery
Clinic Dedinje in Belgrade during the period
April 2006 — November 2007. The study includ-
ed subjects who had signs and/or symptoms of
cerebral ischemia and carotid stenosis of >50%,
according to NASCET criteria [9]. Carotid
atherosclerosis was estimated by high resolu-
tion B-mode ultrasonography HDI, ATL 3500.

Patients under eighteen years of age, with
malignant disease, previous endarterectomy or
rheumatoid arthritis, were excluded.

Anthropometric parameters and data on
cardiovascular risk factors were collected for
all participants.

Body weight and height, measured by stand-
ard procedures, were used to calculate body mass
index (BMI) as weight (kg) divided by height
(m?). BMI was categorized according to World
Health Organization (WHO) criteria [10].

Waist circumference (WC) was measured at
the midline between lower rib and crista iliaca.
According to WHO criteria, patients with the
abdominal obesity were defined as those with
WC >102 cm (men) and >88 cm (women) [10].
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Blood pressure was measured using the method rec-
ommended by the Seventh Report of the Joint National
Committee on Prevention, Detection, Evaluation, and
Treatment of High Blood Pressure [11].

For estimation of metabolic parameters, fasting plasma
glucose (FPG) and lipoproteins, the blood samples were
obtained after an overnight fast and avoidance of liquids.
Levels of fasting plasma glucose (FPG), total cholesterol
(TC), serum triglycerides (TG), high-density lipoprotein
cholesterol (HDL-C), low-density lipoprotein cholesterol
(LDL-C) and serum uric acid level were estimated using
the commercial kits (Abbot, IL,USA) on an automated
analyzer (AEROSET™, Abbot, IL, USA). Levels of high
sensitivity C-reactive protein (hsCRP) and fibrinogen were
measured by using the Immunoturbidimetric fixed time
test (Olympus Diagnostics, O Callaghan's Mills Co. Clare,
Ireland), and high value of hsCRP was assessed according
to CDC recommendation (23 mg/L) [12].

Metabolic syndrome (MetS) was defined according to
NCEDP III criteria [13]. Patients were classified as having
MetS if they fulfilled 3 or more of the following criteria:
1) triglycerides 21.69 mmol/L; 2) HDL-C<1.03 mmol/L
(men) and <1.29 mmol/L (women); 3) systolic blood pres-
sure 2130 mm Hg or diastolic blood pressure 285 mm Hg
or antihypertensive drug therapy; 4) obesity, defined as
waist circumference >102 cm (men) and >88 cm (women);
and 5) abnormal glucose metabolism defined as fasting
glucose 26.11 mmol/L.

Data on formal educational status, smoking habit, phys-
ical activity and depression of study participants were col-
lected by questionnaire.

Participants were classified into two educational groups:
<12 years and >12 years of schooling.

With reference to smoking, each subject was classified
as a non-smoker, former smoker, or current smoker. Cur-
rent smokers were defined as individuals who smoked at
least one cigarette per day, or stopped smoking within the
past 12 months. Former smokers were defined as those
who quitted smoking more than a year earlier. The number
of cigarettes smoked and duration of smoking were ex-
pressed as pack-years of smoking.

Physical activity was assessed in two ways:

1. Any type of non-occupational physical exercise last-
ing more than 30 minutes per day, during the previous
month. Individuals who exercised more than once per
week were considered physically active. The rest of the
participants were classified as physically inactive.

2. Baecke questionnaire [14] was used for assessing the
work, sport and leisure physical activity of each participant.

For the assessment of depression, Beck Depression
Inventory (BDI) score was used [15]. BDI consists of 21
questions and answers are given on a four-point scale (val-
ued from 0 to 3). BDI score theoretically ranges from 0
to 63 points and a score higher than 10 points indicates
depression. BDI reliability and validity have been proven
in previous psychometric studies.

Continuous variables were described as means + stand-
ard deviation (SD), and categorical variables were presented
by counts and percentages. For data analysis, univariate lo-

gistic regression was used. Data were analyzed using SPSS
package version 15 with significance level set at p<0.05.

The study was reviewed and approved by the Ethics
Board at the Faculty of Medicine in Belgrade. All patients
gave their written, informed consent.

RESULTS

Study group comprised 657 patients with carotid atheroscle-
rotic disease, 245 (37.29%) women and 412 (62.71%) men.

Stroke was significantly more frequent in men than in
women (Table 1).

Severe form of stenosis was also more frequent in men,
but this difference was not significant.

Men and women significantly differed in some sociode-
mographic and lifestyle characteristics (Table 2). In com-
parison with men, women were significantly more wid-

Table 1. Carotid stenosis and clinical manifestation of carotid athero-
sclerotic disease according to sex

Number (%)
Variable Women Men p°
(n=245) (n=412)

Carotid stenosis >70% 193 (79.6) | 349(84.7) | 0.093

o Amaurosis fugax | 102 (41.6) | 147 (35.7)
Cllnl_cal . Transient
manifestation of | . . 63 (25.7) | 85(20.6)
carotid disease ischemic attack

Stroke 80(32.7) | 180(43.7) | 0.017

2according to univariate logistic regression analysis
n - number of patients

Table 2. Sociodemographic and some lifestyle characteristics of
patients with carotid atherosclerotic disease, according to sex

Characteristics nggf; (nzlj? 2) p?
Age (years) 64.89+£8.30 | 65.54+8.41 0.335
Married 141 (57.6) 348 (84.5) <0.001
Marital Divorced 13(5.3) 14 (3.4) 0.237
status Widowed 86 (35.1) 35(8.5) <0.001
Single 5(2.0) 15(3.6) 0.255
Yearsof |<12 203(82.9) | 293(71.1)
education | >12 42(17.1) 119 (28.9) <0.001
_ \EI‘V'gka‘r’”ar 132(53.9) | 232(56.3)
Occupation White collar
worker 113 (46.1) 180 (43.7) 0.544
Non-smoker 116 (47.3) 109 (26.5) <0.001
smoking SC::;EZ: 77(314) | 124(30.) | 0720
Former 52(21.2) | 179(434) | <0.001
Pack-years of smoking 31.18+20.86 | 47.09+29.22 | <0.001
Physical 0-4 236 (96.3) 366 (88.8) 0.003
activity 5-8 9(3.7) 40(9.7) 0.006
(times per
month) >9 0 6(1.4) -
Work 2.74+0.59 2.91+0.64 0.001
Index® Sport 1.88+0.25 1.97+0.39 0.001
Leisure 2.30+0.59 2.47+0.71 <0.001

The values are expressed as mean value + standard deviation (SD) or number
of patients (%).

2according to univariate logistic regression analysis
b according to Baecke questionnaire
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Table 3. Some clinical and biochemical characteristics, nutritional
state and inflammatory markers in patients with carotid atheroscle-
rotic disease according to sex

Number (%)
Characteristics Women Men p°
(n=245) (n=412)

Metabolic Syndrome 160 (65.3) | 205 (49.8) | <0.001
Hypertension® 223(91.0) | 359 (87.1) 0.132
Triglycerides 1.7 mmol/L 118 (48.2) | 189 (45.9) 0.570
E? ;gcr;ﬂ S?L“:nm\s(')/na'e”n;“e”' 185 (75.5) | 224 (54.4) | <0.001
Abdominal obesity 152(62.0) | 172 (41.7) | <0.001
Fasting glucose =6.1 mmol/L | 54(22.0) | 107 (26.0) 0.251
Self reported diabetes 81(33.1) | 152(36.9) 0.321
BMI =30 kg/m? 66 (26.9) 75(18.2) 0.009
Total cholesterol =5.2 mmol/L | 134 (54.7) | 187 (45.4) 0.021
LDL-C 3.4 mmol/L 115 (46.9) | 191 (46.4) 0.886
Lipid lowering drug intake 109 (44.5) | 189 (45.9) 0.644
Serum uric acid >6.8 mg/dL 31(12.7) | 121(29.4) <0.001
hsCRP >3 mg/L 85(34.7) | 161(39.1) 0.262
Fibrinogen >4 g/L 63 (25.8) 96 (23.5) 0.510
Depression 75(30.7) | 77 (19.0) 0.001

2according to univariate logistic regression analysis
b systolic blood pressure =130 mm Hg or diastolic blood pressure >85 mm Hg
or antihypertensive drug therapy

ows, less educated, non-smokers, and physically inactive
according to all examined parameters. Men were signifi-
cantly more married and former smokers, and pack-years
of smoking were significantly greater in men.

Some clinical and biochemical characteristics, nutri-
tional state and inflammatory markers in patients with
the carotid atherosclerotic disease according to sex were
presented in Table 3. Compared to men, women had sig-
nificantly higher frequency of MetS, and out of MetS com-
ponents, lower HDL-C and abdominal obesity were also
significantly more frequent in women. In addition, obesity,
when expressed by BMI, was significantly more frequent
in women as well as hypercholesterolemia and depression.
High serum uric acid level (>6.8 mg/dL) was significantly
more frequent in men than in women.

There was also statistically significant (p=0.002) differ-
ence in the clustering of MetS components between wom-
en and men: 71 (29.0%) women had 3 components of the
MetS, 66 (26.9%) had 4 components and 23 (9.4%) had 5
components. In men, corresponding numbers were 107
(26.0%), 82 (19.9%) and 16 (3.9%). Women and men did
not significantly differ in the number of other atheroscle-
rotic risk factors per person. There were also no significant
sex differences in the number of all observed risk factors,
including MetS components, per person.

DISCUSSION

In the present study, out of 657 consecutive patients with
the carotid atherosclerotic disease, there were 1.7 times
more men than women (412 men vs. 245 women). The
majority of atherosclerotic risk factors (low education,
physical inactivity, MetS, low HDL-C level, hypercholester-
olemia, abdominal obesity, BMI>30 kg/m?and depression)

were significantly more frequent in women in comparison
with men. High level of serum uric acid and smoking were
significantly more frequent in men. Women and men did
not differ in the number of risk factors observed (including
MetS components) per person, but the clustering of MetS
components was significantly more frequent in women.

Iemolo et al. [16] have found that men and women dif-
fer in the frequency of carotid stenosis and carotid plaque.
Both stenosis and carotid plaque area increase with age in
both sexes, but at any age women have more carotid steno-
sis and men have more carotid plaque, plaque area being
a stronger predictor of outcome than stenosis. Men also
have higher prevalence of high-risk carotid plaque features
(including a thin-ruptured fibrous cap, larger lipid-rich/
necrotic core, and hemorrhage) associated with stroke in
comparison with women [17]. According to Iemolo et al.
[16], these differences may be related to the effects of sex
hormones on arterial remodeling (compensatory enlarge-
ment maintaining the normal lumen in the face of plaque
development). There are also suggestions [8] that sex differ-
ences in the prevalence of atherosclerotic plaque and their
distribution may be partly explained by sex differences in
the anatomy of the carotid bifurcation - absolute vessels
size, and in addition, vessel diameter and area ratios vary
markedly between sexes. Many studies, epidemiological
and experimental [7, 18] indicate that estrogen has benefi-
cial effect on endothelial function, although it seems that
this effect depend on age and time since menopause [18].

Accumulating data suggest that MetS can influence the
progression of atherosclerosis and that subjects with MetS
have increased risk of atherosclerotic disease morbidity
and mortality [19]. Lin et al. [20] and Kawamoto et al. [21]
found that the effect of MetS in early carotid stenosis was
more pronounced in women than in men, but there are
other reports which do not confirm this finding [22]. Sex
hormones are considered a partial explanation of gender
differences.

The strength of the association between MetS compo-
nents and carotid intima media thickness (IMT) also differ
between men and women. In Kawamoto et al. study [21],
hypertension and dyslipidemia showed the strongest im-
pact on carotid IMT in men, whereas hypertension ranked
first in women. In the present study, hypertension and low
HDL-C were the most frequent MetS components in both
sexes followed by abdominal obesity in women and hyper-
triglyceridemia in men.

There are numerous data showing adverse effects of
obesity, especially on cardiovascular health [23]. Accord-
ing to many studies, abdominal obesity, expressed as waist
circumference or waist-hip ratio, is more important than
BMI in predicting the cardiovascular events. These two
measures of obesity are usually correlated, but Kawamoto
et al. [24] found that not BMI but abdominal obesity itself
and the interaction between abdominal obesity and BMI
were significantly associated with carotid atherosclerosis.
Harmful effect of abdominal obesity is believed to be due
to visceral adipose tissue (VAT) [25]. According to the
results of the Multicultural Community Health Assess-
ment Trial (M-CHAT) in men, but not in women, VAT
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was associated with IMT after adjusting for established
risk factors. Authors suggested that differing findings in
men and women might be explained by the existence of
an absolute or relative VAT threshold that was reached in
men at an earlier age than in women [25]. Song et al. [26]
found that BMI and WC in men, but not in women, could
be indicators predicting the carotid IMT regardless of age
and cardiovascular risk factors. Obesity seems to be associ-
ated with cardiovascular disease in two ways, as an inde-
pendent risk factor and through its association with other
cardiovascular risk factors. Risk factors tend to cluster in
obese individuals and may act synergistically to increase
their risk of CVD [27].

In a large cohort study conducted in population rep-
resentative of Italy [28], there was an inverse relationship
between the educational level and major cardiovascular
risk factors in both genders. Authors concluded that pre-
ventive interventions on cardiovascular risk should be
addressed mostly to people with less education, although
during follow-up no relationship between the incidence of
cardiac events and education was observed.

In the study with 5084 subjects without atherosclerotic
disease, Veronesi et al. [29] showed that men and women in
the low educational class had a 2-fold increase in ischemic
stroke and CHD incidence, respectively, after controlling
for major risk factors. It has been suggested that this as-
sociation may be due to undesirable health behavior (such
as smoking, inadequate diet, and physical inactivity) and
psychosocial stress [30]. In the present study, women with
lower education, compared to men, were more frequently
non-smokers. They were more frequently physically inac-
tive, although the number of physically active was very low
in both sexes. We did not collect data on nutrition but as
previously mentioned, women were more obese. We do
not know whether education status was related to psycho-
logical stress in our participants, but the compared groups
differed in the frequency of depression, that is, depression
being significantly more frequent in women.

The association of smoking and atherosclerosis is well
known, as well as the fact that men more frequently smoke
and smoke greater number of cigarettes than women. In
the present study ever smoking was among the most fre-
quent risk factors in men.

High serum uric acid level has been associated with car-
diovascular disease [31]. The results of recently published
meta-analysis by Kim et al. [32], including 16 prospective
cohort studies, suggest that hyperuricemia may modestly
increase the risks of both stroke incidence and mortality.
However, pooled estimate of RRs (relative risks), adjusted

for known risk factors such as age, hypertension, diabetes,
and cholesterol did not differ much by sex.

In the present study, contrary to MetS components, the
number of which per person was greater in women than
in men, there were no differences between sexes in the
number of other observed risk factors. There were only sig-
nificant differences in the distribution of some risk factors
by sex. In Debing et al. study [33] conducted in carotid en-
darterectomy population, the number of classical athero-
sclerotic risk factors (diabetes, smoking, hypertension
and hyperlipidemia) per patient was higher in men than
in women, the difference being significant only in subjects
<75 years old. Out of these factors, the most frequent were
ever smoking and hypertension in men, and hypertension
and hyperlipidemia in women. In a population-based study
conducted in Sweden, the number of risk factors (smoking,
hypertension, dyslipidemia, obesity and increased fasting
blood glucose/diabetes) was higher in men than in women.
With the exception of current smoking, which was more
frequent in women, all these factors were more frequently
present in men [4].Out of classical risk factors, in our study
hypertension was on the first place in both sexes followed
by ever smoking in men and dyslipidemia in women. Out
of all observed risk factors, including MetS components,
physical inactivity and hypertension were most frequent
in both sexes followed by ever smoking and low education
in men and low education and dyslipidemia in women.

Our study has certain limitations. One of them is the
cross-sectional design, which makes it difficult to judge
causal relations. In addition, study participants were taken
from a single hospital and they did not represent all pa-
tients with carotid atherosclerotic disease. There is also a
possibility that analyzed variables might be changed after
the cardiovascular events.

CONCLUSION

There were significant sex differences in the distribution of
some cardiovascular risk factors, but not in their number
per person. Only the number of MetS components was
significantly higher in women.
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Pa3nuKe no nony y GakTopuma pusmnKa 3a HactTaHak 060/bera
KapAnOoBacKynapHoOr cuctema Kog ocoba 060s1ennx oa cMMNTOMaTCcKe

KapoTuaHe 6onectu

Munow Makcumosuh', XpuctiHa BnajuHau?, Hophe Pagak®4, JeneHa MapuHkoBuh?, JagpaHka Makcumosuh?, Jaroga Jopra'
TMHCTUTYT 33 XUrvjeHy 1 MeguLMHCKY ekonorujy, MeguumnHckun dakyntet, YHusep3uteT y Beorpagy, beorpag, Cpbuja;

2HcTuTyT 3a enugemuonorujy, MegnunHckm dakyntet, YHuBep3utet y beorpapy, beorpag, Cpbuja;

30pcek 3a BacKynapHy xmpyprujy, MIHcTuTyT 3a kapamoBackynapHe 6onectn, legure’, beorpag, Cpbuja;

*MepuumHckm dpakyntet, YHuBep3utet y beorpagy, beorpag, Cp6uja;

SVIHCTUTYT 33 MEAMLMHCKY CTAaTUCTUKY 1 nHdopMaTUKy, MeamumHcku dakynteTt, YHuBep3uteT y beorpaay, beorpag, Cpbuja

KPATAK CALIPXKA)

YBop KapavioBackynapHe 60oectu, a nocebHo cpyaHa obosbe-
Fba 1 MOXJaHW yaap, y3POUYHMK Cy BULLE Of NMOSTIOBUHE CMPTHUX
cnyyajesa y Cpbuju.

v papa Lins ctyamje 610 je fa ce npoueHn pasnvka usmehy
MyLUKapaLa v »eHa y pakToprma pu3rika 3a pa3Boj atepocke-
POTCKNX 060sbeHba KOf 000NeNVX of CUMMNTOMATCKE KapoTugHe
6onectu.

MeTtoge paga Cryauja npeceka, Koja je nssegeHa y beorpaay,
06yxBaTuna je 657 ucnuTaHuKa ca AnjarHoCTMKOBAHOM Kapo-
TMOHOM 6onewrhy, Koju Cy CYKLIECMBHO YKIbyUuMBaHW y CTYAN]Y.
Pa3snimke no nony y aHTPOMOMETPUjCKMM NapaMeTpuMa 1 aTepo-
CKNepoTCKUM dpaKkToprma puUsinKa Cy aHanusnpaHe kopuwhe-
teM YHUBapUjaHTHe NOrMCTUYKe perpecuje.

PesynTtath Y nopehemy ¢ MylwkapLymma, »eHe cy 3HayajHo
yewhe 6Une ca HMXKOM LUKONICKOM CIIPEMOM 1 GpU3NYKK He-
aKTVBHE 1 MMare Cy 3HauajHo Yelhe MeTaboNMYKM CUHAPOM,
CHWXKEHV HVBO IMMONPOTENHA BEMNVKE ryCTVHE, abAOMMWHAIHY
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rojasHoCT, HAeKC TenecHe mace Behu op 30,0 kg/m?, xunepxo-
necteponemujy 1 senpecujy. MyLere 1 BUCOK H1MBO MOKpahHe
KucenvHe 6unu cy 3HauajHo Yewhu Kog mywikapaua. XeHe cy
1mMarne 3HayajHo Behu 6poj KOMNOHEeHTU MeTaboNNUKOT CUH-
Apoma 1o ocobu, anu mehy nonosrma Huje NocTojana pasnu-
Ka y 6pojy octanux paktopa pusuka. Oa CBUX NCMATUBAHNX
dakTopa pusmka, yKibyuyjyhu n KomnoHeHTe MeTabonumukor
CMHAPOMa, PM3MUKa HEaKTUBHOCT U XvMepTeH3mja Cy bune Haj-
yewhe kop 06a Nona, a cnegunun Cy Ux NyLIeHe 1 HU3aK HUBO
obpa3oBarba Koj MyLIKapaLa, 04HOCHO H13ak HUBO 06pa3o-
Bakba U ANCIIMMAEMUjA KOF, KEHa.

3ak/byyak MyLiKapLm 1 KeHe Cy ce 3HauyajHO Pa3IMKoBanu y
pacnogenu nojeanHux GakTopa pr3iKa 3a pa3Boj aTepocke-
POTCKMX 060/bEHA, au HE U Y FUX0BOM 6pojy no ocobun. Camo
je 6poj KOMMOHEHTV MeTaboNNYKOT CUHAPOMA 610 3HauajHO
Behu Kop eHa.

KrbyuHe peun: KapoTuaHa 6onecT; atepocknepoTcku daktopu
pV3uKa; non
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