
ORIGINAL PAPERS

Family Medicine & Primary Care Review 2021; 23(3): 354–362

© Copyright by Wydawnictwo Continuo

Association between ethnicity and risk factors  
for carotid artery stenosis: a retrospective study
AlmAs shAmshiyev1, A, D, E, AblAy Tergeussizov2, A, B, E, AlzhAn bAubekov3, B, F, 
DinArA ospAnovA2, B, E, F, AnAr DushpAnovA2, D, E, zhumAgAli ismAilov4, C, D, E, 
AskAr mATkerimov3, B, D, F, shynAr TAnAbAyevA1, B, C, ilDAr FAkhrADiyev1, C–F
                                                                                                                                                                      ORCID ID: 0000-0003-1826-0460

1 Department of Medicine, S. D. Asfendiyarov Kazakh National Medical University, Almaty, Kazakhstan
2 Department of Medicine, Al-Farabi Kazakh National University, Almaty, Kazakhstan
3 Department of Medicine, National Scientific Center of Surgery named after A. N. Syzganov, Almaty, Kazakhstan
4 Department of Medicine, International Academy of Medicine and Sciences “Almaty Multi-profile Clinical Hospital”, 
Almaty, Kazakhstan

A – Study Design, B – Data Collection, C – Statistical Analysis, D – Data Interpretation, E – Manuscript Preparation, F – Literature 
search, G – Funds Collection

Background. To date, the correlation between ethnicity and risk factors for the development of stenosis of the carotid 
arteries has not been evaluated in Kazakhstan.
Objectives. The study investigated the link between ethnicity and risk factors for the development of carotid artery stenosis (≥ 50%).
Material and methods. The study is based on a retrospective analysis of the data of 356 patients hospitalized with suspected pathology 
of the carotid arteries. The patients were subdivided into groups according to their ethnic origin, age, and the degree of the narrowing 
of the internal carotid artery. The demographic data, main risk factors, and the effectiveness of treatment were analyzed.
Results. Among all the patients, Central Asians accounted for 56.5%, Slavs for 35.9%, and other nationalities for 7.6%. A high level of 
obesity, hypertension and hypercholesterolemia, smoking, and low physical activity was prevalent in the group of the Central Asians. 
However, alcohol consumption was higher in the Slavs. Preventive use of aspirin prevailed in the Slavic patients (64.1%). Male gender, 
hypercholesterolemia, and low physical activity were risk factors for the development of significant stenosis of the carotid arteries  
(p < 0.01).
Conclusions. The results showed that ethnicity, male gender, overweight, physical inactivity, smoking, and hypercholesterolemia were 
dominant risk factors for the development of significant carotid stenosis. Our findings indicate the need for the development of preven-
tive measures to combat such risk factors in the amenable ethnic groups.
Key words: carotid artery diseases, carotid stenosis, stroke,  ethnic groups, risk factors, Kazakhstan.
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Background

Stroke is one of the main causes of disability and decrease 
in life quality due to a long period of rehabilitation and various 
neurological complications [1–4]. Stroke is the second cause of 
death among all non-communicable diseases (after cardiovas-
cular diseases) [5–7].

All risk factors for stroke development can be sub-divided 
into two groups: non-modifiable factors (age, gender, race, and 
the presence of hereditary diseases) and modifiable factors (the 
presence of diabetes, cardiovascular diseases, smoking, alcohol 
abuse, and metabolic disorders) [8].

Atherosclerosis of the arteries is one of the leading causes 
of the development of stroke [9]. Due to the fact that the ath-
erosclerotic plaque formation in the lumen of the vessel is 
a dynamic process with alternating episodes of progression 
and healing, clinical manifestations can remain latent for a long 
time. In other words, atherosclerosis demonstrates prolonged 
manifestation before the development of complications, and 
this might take decades [10]. 

Given the fact that 85% of stroke cases are ischemic [11] 
and atherosclerosis-induced [12], timely treatment of carotid 

stenosis can reduce the rate of morbidity and mortality [13]. It 
has been demonstrated that the mechanism of stroke develop-
ment is not hemodynamic in nature, but embolic. In this regard, 
the risk of stroke can be high due to the possibility of the de-
tachment of atherosclerotic plaque, leading to the formation of 
a thrombus and vascular occlusion [14].

Nowadays, endarterectomy or stenting are recommended 
for the prevention of complications caused by carotid artery ste-
nosis and reduction of the risk of severe stroke [15]. Taking into 
account the feasibility of vascular restenosis development (af-
ter surgery) [16], the development of the preventive measures 
aimed at lifestyle changes, as well as assessment and control of 
risk factors seem to be very important [17].

Up to date, in Kazakhstan, the risk factors for the develop-
ment of stenosis of the carotid arteries caused by atheroscle-
rotic vascular lesions have not yet been evaluated. 

Objectives 

The aim of this study was to assess the risk factors for the 
development of carotid artery stenosis caused by atherosclerot-
ic vascular lesions in patients with pathology of the carotid ar-
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teries. The study focused on the association between ethnicity 
and risk factors for the development of carotid artery stenosis. 

Material and methods

Ethical considerations

The study was approved by the Ethics Committee of the 
Kazakh Medical University of Continuing Education, Almaty, Ka-
zakhstan (Protocol of the Local Ethics Commission No. 2 dated 
13/12/2018).

Data collection

In the period from January 1, 2015 to December 31, 2019,  
at the JSC National Scientific Center of Surgery named after  
A. N. Syzganov (NSCS) (Almaty, Kazakhstan), 415 patients were 
hospitalized with suspected pathology of the carotid arteries 
(Figure 1). Among all the patients, 39 did not meet the inclusion 
criteria. The remaining patients (n = 376) underwent duplex 
vascular ultrasound (DUS) [18]. After DUS, two patients were 
excluded from the study due to non-atherosclerotic vascular le-
sions and fibromuscular dystrophy. 

According to the results of DUS, stenosis of less than 50% 
was detected in 161 patients, in 207 patients with suspected 
significant stenosis equal to or greater than 50%, and in six pa-
tients with an unspecified diagnosis. The latter were advised to 
undergo magnetic resonance angiography (MRA) or computed 
tomography (CT). 

The results of the MRA or computed tomography angiogra-
phy (CTA) study showed the presence of significant stenosis of 
the carotid arteries (≥ 50%) in 195 patients. Stenosis of less than 
50% was confirmed in 12 cases. 

Thus, the study covered 161 patients with carotid stenosis 
of less than 50% and 191 patients with carotid stenosis of more 
than 50%. The data of 356 patients were used and analyzed ret-
rospectively.

Based on their ethnicity, the patients were subdivided into 
three ethnic groups: 1) “Central Asians”, 2) “Slavs” and 3) “other 
nationalities”. According to the data of national statistics, more 
than 130 nationalities live on the territory of Kazakhstan [19], in-
cluding Central Asians (Kazakhs, Uzbeks, Tatars, Kyrgyz, Uighurs, 
Tajiks, Turkmen, etc.) and Slavs (Russians, Ukrainians, Belarusians, 
etc.). Other nationalities (Koreans, Germans, Azerbaijanis, Geor-
gians, etc.) make up a small proportion of the population [19]. In 
this regard, the group of the Central Asians included Kazakhs, Uz-
beks, Tatars, Kyrgyz, Uighurs, Tajiks, and Turkmens, etc. The group 
of the Slavs consisted of Russians, Ukrainians, Belarusians, etc. 
The group of other nationalities encompassed Koreans, Germans, 
Azerbaijanis, Georgians, and other national minorities.

Depending on age, the patients were divided into three cat-
egories: 1) < 55 years old, 2) 55–64 years old, and 3) > 65 years 
old. Gender was determined according to passport data. The 
patients were checked for the presence of concomitant cardio- 
and cerebrovascular diseases, including hypertension, diabetes 
mellitus, and hypercholesterolemia. In addition, the factors in-
fluencing the risk of atherosclerosis, such as smoking, alcohol 
consumption, body mass index (BMI), and physical activity were 
also evaluated.
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Figure 1. Flow chart of patients recruitment 
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• Nationality not specified: n = 12 
• Malignant neoplasm: n = 7 
• Diseases of the blood coagulation   

system: n = 4 
• Multiple organ failure: n = 10 
• History of surgical operation within 

30 days: n = 4 
• Severe head/neck injury: n = 2 

Figure 1. Flow chart of patients recruitment

DUS – duplex ultrasound, MRA – magnetic resonance angiography, CTA – computed tomography angiography.



A. Shamshiyev et al. • Risk factors for carotid artery stenosis
Fa

m
ily

 M
ed

ic
in

e 
&

 P
rim

ar
y 

Ca
re

 R
ev

ie
w

 2
02

1;
 2

3(
3)

356

Physical activity scores were assessed using the Interna-
tional Questionnaire on Physical Activity (IPAQ). This question-
naire measures the time spent on physical activity of moderate, 
high intensity and at leisure in five sections: work, movement, 
at home, at leisure, and while sitting. The study used an adapted 
version of the IPAQ questionnaire in the Russian language [20]. 

The data on the registration of cases of stroke/transient 
ischemic attack (TIA) or myocardial infarction/coronary heart 
disease in the patients were also included in the study. To de-
termine the level of neurological deficit after stroke, an as-
sessment was carried out on the National Institutes of Health 
Stroke Scale (NIHSS) [21]. The scale consists of 15 indicators to 
characterize the main functions. The absence of changes in the 
neurological status was assessed as 0 points, while the death of 
the patient was expressed as 31 points. The results were eval-
uated by points: 0 points – satisfactory condition; 1–4 points  
– mild stroke; 5–15 points – a stroke of moderate severity;  
16–20 points – a condition between moderate and severe 
stroke; and 21–42 points – severe stroke. 

Apart from that, we also analyzed the frequency of preventive 
administration of medications in the patients, including antihy-
pertensive drugs, antiplatelet drugs, anticoagulants, and statins.

Depending on the degree of the narrowing of the internal 
carotid artery, the patients were sub-divided into two sub-
groups: the first group with “no narrowing” (the narrowing of 
the lumen of the carotid artery was equal to or less than 50%), 
and the second group with “significant narrowing” (equal to or 
greater than 50%).

All the patients were treated according to the approved 
clinical protocol of the Ministry of Health of the Republic of Ka-
zakhstan [22] based on the North American Symptomatic Ca-
rotid Endarterectomy Trial (NASCET) criteria [23] and European 
Carotid Surgery Trial (ECST) platform [24]. In cases of controver-
sial situations, the decision on the type of operation and the 
method of treatment was made collectively.

Ultrasound evaluation of carotid artery atherosclerotic dis-
ease was the main screening method for carotid artery stenosis 

in the study. The Philips Affinity 70 (2006) (Netherlands) device 
was employed for ultrasonic examination [18].

Angiography was performed using the SIEMENS AXIOM Ar-
tis dFC cardiovascular system (Germany). Angiographic calcula-
tion of the percentage of the internal carotid artery (ICA) ste-
nosis according to the NASCET criterion [25] used the following 
formula: % ICA stenosis = (1 − [narrowest ICA diameter/diam-
eter of normal distal cervical ICA]) x 100.

Statistical analysis

Statistical analysis was performed using the IBM SPSS Sta-
tistics V22.0 statistical software (USA). Results are presented as 
M ± SD. Qualitative characteristics were described in absolute 
(n) and relative values   (%). One-dimensional analysis of variance 
ANOVA was chosen for the statistical test, since the samples 
from the groups were independent. The Tukey HSD for the un-
equal test was used to check for paired differences since there 
was a difference in the number of patients in each group. The 
univariate analysis was adjusted for age and sex. The χ2 test was 
utilized to establish the statistical significance of differences be-
tween the groups depending on the degree of the narrowing of 
the internal carotid artery. 

Among all the ethnic groups, multivariate logistic regression 
analysis for risk factors stenosis (≥ 50%) was performed, and  
p < 0.05 was considered statistically significant for all analyses.

Results

Clinical and demographic characteristics
Among the 356 patients included in the study, the distribu-

tion by ethnicity was as follows: n = 201 (56.5%) were Central 
Asians, n = 128 (35.9%) were Slavs, and n = 27 (7.6%) were rep-
resentatives of other nationalities (Table 1). In general, no sta-
tistically significant differences were found between the three 
age groups.

Table 1. Clinical and demographic characteristics of patients hospitalized with suspected pathology of the carotid arteries

Characteristics Ethnicity Total
n = 356

p
Central Asians
n = 201 (56.5)

Slavs
n = 128 (35.9)

Others
n = 27 (7.6)

Age
   < 55
   55–64
   > 65

15 (8%)
65 (32%)
121 (60%)

18 (15%)
32 (25%)
78 (60%)

5 (18.5%)
10 (37%)
12 (44.5%)

38 (10.7%)
107 (30%)
211 (59.3%)

0.06
0.87
0.97

Sex 
   male
   female

140 (69.7)
61 (30.3)

83 (64.8)
45 (35.2)

15 (55.6)
12 (44.4)

238 (66.9)
118 (33.1)

0.75
0.65

Body mass index
   < 25
   25–29.9
   > 30

21 (10.5)
62 (30.8) 
118 (58.7)

65 (50.8) 
26 (20.3)
37 (28.9)

5 (18.5)
13 (48.2)
9 (33.3)

91 (25.5)
101 (28.4)
164 (46.1)

0.01
0.01
0.001

Concomitant disorder
   hypertension
   hypercholesterolemia
   diabetes

149 (74.1)
167 (83.1)
37 (18.4)

75 (58.6)
42 (32.8) 
19 (14.8)

21 (77.7) 
12 (44.4)
4 (14.8)

245 (68.8)
221 (62.1)
60 (16.8)

0.05
0.01
0.28

 Smoking
   non-smokers
   former smokers
   current smokers

109 (54.2)
31 (15.4)
61 (30.4)

87 (68.0)
9 (7.0)
32 (25.0) 

7 (25.9)
5 (18.5)
14 (51.9)

203 (57.0)
45 (12.6)
107 (30.1)

0.07
0.45
0.05

Alcohol consumption
   never drinks
   former drinker
   drinks

87 (43.3)
75 (37.3)
39 (19.4)

19 (14.8)
68 (53.1)
41 (32.1)

16 (59.3)
5 (18.5)
6 (22.2)

122 (34.3)
148 (41.5)
86 (24.2)

0.001
0.01
0.01

Physical activity (SD)*
   18–40 y.o.*
   40–65 y.o.*
   > 65 y.o.*

24.8 ± 4.8
15.3 ± 2.2
5.1 ± 1.6

25.1 ± 3.2
17.3 ± 5.1
7.2 ± 2.4

25.4 ± 0.9
16.7 ± 1.1
8.1 ± 1.7

26.7 ± 6.8
18.1 ± 5.9
7.9 ± 3.3

0.56
0.05
0.01
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Table 1. Clinical and demographic characteristics of patients hospitalized with suspected pathology of the carotid arteries

Characteristics Ethnicity Total
n = 356

p
Central Asians
n = 201 (56.5)

Slavs
n = 128 (35.9)

Others
n = 27 (7.6)

Previous stroke/TIA 21 (10.4) 15 (11.7) 2 (7.4) 38 (10.7) 0.31
Previous MI/IHD 17 (8.5) 14 (10.9) 1 (3.7) 32 (8.9) 0.78
Stroke scale NIHSS (SD)* 7.3 ± 3.2 5.1 ± 2.4 5.3 ± 1.9 5.7 ± 2.1 0.05
Antiplatelet therapy before admission 
   Aspirin
   Clopidogrel
   Combination

75 (37.3)
11 (5.5)
7 (3.5)

82 (64.1)
6 (4.7)
2 (1.6)

17 (80)
2 (7.4)
2 (7.4)

46 (12.9)
19 (5.3)
11 (3.1)

0.01
0.98
0.66

Other therapy before admission
   Warfarin
   antihypertensive drugs
   statins

4 (1.9)
158 (78.6)
102 (50.7) 

2 (1.6)
98 (76.6)
38 (29.7)

2 (7.4)
24 (88.8)
9 (33.3)

8 (2.2)
280 (78.6)
149 (41.8)

0.90
0.87
0.001

* One-dimensional analysis of variance ANOVA, TIA – transient ischemic attack, MI – myocardial infarction, IHD – ischemic heart disease, NIHSS  
– National Institutes of Health Stroke Scale.

The proportion of women was higher in all groups (66.9% 
of all cases). Among the men of Slavic nationality (n = 83), there 
were fewer patients in comparison with the  men from Central 
Asia (n = 140) (p = 0.75).

The number of the Slavs with normal weight (BMI < 25) 
was higher (n = 65 or 50.8%) compared with the Central Asians  
(n = 21 or 10.5%) (p = 0.05). Overweight (BMI = 25–29.9) among 
the Central Asians (n   = 62) prevailed in comparison with the 
Slavs (n = 26) and with other nationalities (n = 13) (p = 0.01). 
The presence of obesity (BMI >30) was statistically significantly 
higher among the Central Asians n = 118 (58.7%) than among 
the Slavs n = 37 (28.9%) (p = 0.001).

Hypertension and hypercholesterolemia were the prevailing 
factors in all the ethnic groups with incidence rates of 68.8% 
and 62.1%, respectively. Hypertension among the Slavs (n = 75 
or 58.6%) was less common in contrast to other ethnic groups 
(n = 21 or 77.7%) and the Central Asians (n = 149 or 74.1%) with 
a statistically significant difference (p = 0.05). In addition, hyper-
cholesterolemia was more often observed in the Central Asians 
(n = 167 cases), in contrast to the two ethnic groups (p = 0.01). 

Among all the patients, the number of smokers (30.1%) was 
almost twice as high as that of non-smokers (57%). Among the 
Central Asians, there were more active smokers (n = 61) in com-
parison with the Slavs (n = 32) and other ethnic groups (n = 14) 
with a statistically significant difference (p = 0.05).

Regarding the frequency of alcohol consumption during 
the study period, the number of patients from the Slavic ethnic 
group with an indicator of 32.1% was higher than the number 
of the Central Asians (19.4%) and other nationalities (22.2%)  
(p = 0.01). Therefore, there was an overwhelming majority 
among non-drinking Central Asians (n   = 87) and people of other 
nationalities (n = 16) compared to the Slavs (n = 19) (p = 0.001).

The results based on the IPAQ questionnaire showed that, in 
the group of patients over 65, the Central Asians had the lowest 
indicator of physical activity (5.1 ± 1.6) in comparison with the 
Slavs and other ethnic groups with indicators of 7.2 ± 2.4 and 
8.1 ± 1.7 (p = 0.01). Moreover, comparatively low IPAQ scores 
among the Central Asians were found in the age range of 40–65, 
in contrast to the two ethnic groups (p = 0.05).

According to the NIHSS stroke scale, in all three ethnic 
groups, the mean score was about 5.7 ± 2.1. However, in the 
Central Asians (7.3 ± 3.2), this score was higher compared to the 
other two ethnic groups, which was regarded as a statistically 
significant difference (p = 0.05).

The use of aspirin before re-vascularizing surgery with a sta-
tistically significant difference was higher in the patients from 
the Slavic ethnic group (82 [64.1%]) than in the Central Asians 
(75 [37.3%]). Nevertheless, other ethnic groups used this drug 
more often than the Slavs (n = 17 or 80%) (p = 0.01). 

Before surgical treatment, statins were often used in the 
Central Asians (n = 102 or 50.7%) compared to the patients 
of other nationalities (n = 9 or 33.3%) and the Slavs (n = 38 or 
29.7%) (p = 0.001).

Assessment of the risk of developing carotid 
stenosis

The characteristics of the influence of risk factors by the de-
gree of stenosis of the carotid arteries are presented in Table 
2. According to the results of angiography, 54.8% (n = 195) of 
the patients were diagnosed with a significant narrowing of the 
lumen of the carotid artery (≥ 50%), and the absence of the nar-
rowing (≤ 50%) was recorded in 45.2% (n = 161) of the cases. 

The findings of the study indicate that gender plays a signifi-
cant role in developing carotid atherosclerosis and narrowing of 
the lumen of the vessel. We observed that men were more pre-
disposed to these symptoms than women (≥ 50%) (p = 0.001).

Our data indicate that hypertension and hypercholesterol-
emia prevailed in Central Asians in comparison with other eth-
nic groups (with or without the narrowing of the carotid artery). 
However, hypertension as a possible risk factor for the develop-
ment of carotid artery stenosis did not affect the degree of the 
narrowing. The total number of patients from all the three eth-
nic groups diagnosed with hypertension was higher in the sub-
group “without significant stenosis” (≤ 50%; n = 135) than in the 
“carotid artery narrowing” sub-group (≥ 50%; n = 63) (p = 0.05). 
However, in the group of patients with a significant narrowing 
of the carotid artery (n = 125 or 64.1%), hypercholesterolemia 
was detected more often (p = 0.001) compared to the subjects 
without the narrowing of the artery (n = 96 or 59.6%).

The presence of diabetes mellitus was higher in the group of 
patients without the narrowing of the carotid arteries (33.3%) 
than in the patients with significant stenosis (16.8%) (p < 0.05).

We found that the presence of transient ischemic attack 
(TIA) (p = 0.55), myocardial infarction and coronary artery dis-
ease (p = 0.75) in the patient’s medical history did not have any 
correlation with the degree of the narrowing of the lumen of 
the carotid arteries.

Smoking as a risk factor considerably increased the inci-
dence of major narrowing of the carotid arteries. The number 
of smokers in the group of carotid artery narrowing above 50% 
(n = 82) was greater than in patients without significant stenosis 
(< 50%) (n = 25) (p = 0.01). In addition, in the “non-smokers” 
group, in 75.8% of cases, the narrowing of the lumen of the ca-
rotid arteries was diagnosed in no more than 50% of the cases, 
and stenosis equal to or greater than 50% was found in 42.1% of 
the patients (p = 0.05).
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Table 3. Multivariate logistic regression analysis for risk factors of stenosis (≥ 50%) in the three ethnicities
Asians Slavs Others 
OR 95% CI p* OR 95% CI p* OR 95% CI p*

Age
   < 55
   55–64
   > 65

1.892
1.718
1.612

2.430–4.662
1.554–4.380
0.760–3.323

0.002
0.541
0.001
0.004

1.761
1.064
0.484

1.645–3.642
0.505–2.657
0.213–1.607

0.05
0.129
0.041
0.007

1.711
1.682
1.031

1.446–3.254
0.724–3.214
0.264–2.714

0.321
0.246
0.227
0.752

Sex (male) 0.673 0.524–0.881 0.001 1.823 1.248–2.664 0.021 0.582 0.531–0.984 0.052
Body mass index
   < 25
   25–29.9
   > 30

0.871
0.978
1.126

0.717–1.274
0.824–1.324
0.958–1.548

0.745
0.024
0.001

1.197
1.459
0.824

0.768–1.522
0.687–1.452
0.527–1.261

0.335
0.682
0.032

1.201
1.719
1.376

0.967–1.891
1.167–2.422
1.078–2.016

0.546
0.001
0.013

Smoking 1.133 0.877–1.614 0.023 3.789 2.174–5.618 0.001 1.201 0.741–1.358 0.429
Alcohol 1.109 0.836–1.421 0.578 1.251 0.721–1.982 0.014 0.759 0.478–1.201 0.727
hypertension 0.875 0.622–1.141 0.525 1.928 1.657–3.201 0.061 1.178 0.489–2.455 0.511
Hypercholesterolemia 0.809 0.524–0.872 0.001 2.357 1.793–4.547 0.001 0.647 0.368–1.159 0.028
Diabetes 0.854 0.673–1.183 0.208 1.209 0.724–2.119 0.724 0.798 0.327–1.425 0.637
TiA 1.143 0.864–1.185 0.631 1.128 0.672–1.769 0.751 0.798 0.509–1.109 0.414
MI/IHD 1.325 1.174–1.940 0.785 1.241 0.852–1.753 0.622 0.823 0.689–1.029 0.627

* p < 0.05 was considered statistically significant, TIA – transient ischemic attack, MI – myocardial infarction, IHD – ischemic heart disease.

There were more patients who consumed alcohol in the 
group with substantial narrowing of the carotid arteries 77 
(39.5%) compared with the group without stenosis 29 (18.0%). 
These findings indicate a statistically significant increase in the 
risk of developing stenosis by about 50% (p = 0.01).

The results demonstrated that preliminary administration 
of clopidogrel (or its combination with aspirin) did not reduce 
the incidence of carotid stenosis (p > 0.05). However, the selec-
tive administration of aspirin as antiplatelet therapy was able 
to prevent the development of significant narrowing of the ca-
rotid artery in 75.7% (n = 122) of the cases. It was considered 
a statistically significant difference (p = 0.001). Among other 
medications used for preventive therapy, warfarin was shown 
to be effective in reducing the incidence of significant stenosis 
in n = 8 (5%) cases (p = 0.001). Despite the more frequent use of 
antihypertensive drugs (94.4%) in the group with carotid artery 
stenosis was less than 50%, in comparison to the patients in the 
group with significant stenosis (65.6%), no statistically signifi-
cant differences were found (p = 0.79). 

According to the IPAQ questionnaire, the total physical 
activity score of patients with a vascular lumen narrowing of  
≥ 50% (1245 ± 759) was statistically significantly lower in com-
parison with the respondents with a decrease in the lumen 
equal to or less than 50% (1598 ± 785) the carotid arteries 
(based on the angiography results) (p = 0.001).

In addition, we employed a multivariate logistic regression 
analysis (Table 3) to all identified risk factors in order to identify 
any existing differences. This analysis can facilitate the under-
standing of the difference in the prevalence of carotid stenosis 
among all the ethnic groups. 

In the Asian ethnic group, belonging to the age group of 
55–64 (OR 1.718; 95% CI: 1.554–4.380; p = 0.001) was the 
most significant risk factor for stenosis (≥ 50%). Male gender 
was a significant risk factor in the Asians (OR 0.673; 95% CI: 
0.524–0.881; p = 0.001), as well as in the Slavs (OR 1.823; 95% 
CI: 1.248–2.664; p = 0.021). According to BMI, overweight (OR 
1.719; 95% CI: 1.167–2.422; p = 0.001) and obesity (OR 1.376; 
95% CI: 1.078–2.016; p = 0.013) were significant risk factors for 
stenosis (≥ 50%) in the “other ethnic group” only. 

Smoking as a risk factor was identified in the Slavs (OR 3.789; 
95% CI: 2.174–5.618), with confidence p = 0.001. The presence 
of hypercholesterolemia was identified as a significant risk fac-
tor in the Asians (OR 0.809; 95% CI: 0.524–0.872; p = 0.001) and 
among the Slavs (OR 2.357; 95% CI: 1.793–4.547; p = 0.001).

Discussion

To the best of our knowledge, this is the first analysis of the 
correlation between ethnicity and risk factors of the develop-
ment of stenosis of the carotid arteries in the Republic of Ka-
zakhstan. The percentage of men who required re-vascularizing 
surgery was 66.9% (for all the three ethnic groups), but there 
was no statistically significant difference. The data quoted in 
previous studies demonstrated the high morbidity in men com-
pared with women [26, 27]. This observation could be explained 
by the prevalence of possible risk factors, such as concomitant 
cardiovascular diseases and bad habits that dominated mainly 
in the men population [28].

A growing body of evidence suggests that smoking, in asso-
ciation with other risk factors, significantly increases the risks of 
developing carotid artery stenosis due to atherosclerosis [29]. 
Previous studies also showed that among smokers the percent-
age of men exceeds the proportion of women. In this regard, 
smoking can be considered as a significant factor of recurrent 
stroke development due to stenosis of the carotid arteries [30]. 
This mechanism can be explained by the fact that tobacco trig-
gers atherosclerotic lesions formation, thus increasing the risk 
of thrombosis [31]. Our outcomes demonstrate that the num-
ber of active smokers (and ex-smokers as well) was high among 
the Central Asians.

Despite a qualitative assessment of the status of a smoker 
presented in this study, previous studies have also shown that 
smoking only one cigarette a day carries a great risk of develop-
ing coronary heart disease and stroke [32].

As for the use of alcohol, the number of patients who abso-
lutely do not drink alcohol was high among the Central Asians 
compared to the Slavs in the context of the effect of alcohol con-
sumption on the narrowing of the carotid arteries. Our results 
showed that the frequency of vascular stenosis was higher in 
patients who regularly drink alcohol. Previous studies indicated 
that episodic alcohol consumption less than 2.5 g of alcohol per 
day does not affect the process of vascular atherogenesis. How-
ever, regular consumption of alcoholic beverages can lead to the 
activation of this process [33]. 

In this study, the results of angiography revealed significant 
narrowing of the carotid artery (≥ 50%) in 195 out of 356 sub-
jects (54.8%). Previously, it has been shown that the prevalence 
of carotid artery stenosis over 50% is relatively high among 
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women. It was also demonstrated that patients with stenosis of 
the carotid artery were older than the control group (71.7 ± 11 
vs 66.3 ± 12 years) [34]. 

According to our findings, most of the patients were over 
65 years old (in 59.3% of all the cases), particularly among the 
group of the Central Asian patients (60%). In fact, the increase in 
the development of stroke has been associated with an increase 
in age. In a previous study, Xia et al. demonstrated that the prev-
alence of stroke in patients over 60 years old was 4.94%, and it 
can be related to the fact that with increasing age, other risk 
factors are also higher [35]. 

The outcomes of this study showed that hypertension and 
hypercholesterolemia were the prevailing diseases in all the 
ethnic groups (in comparison with diabetes mellitus). It was re-
ported that the presence of diabetes can increase the risk of 
developing stenosis of the carotid arteries [26], including an in-
crease in the risk of developing a second stroke [36]. In fact, hy-
percholesterolemia plays an important role in the development 
of ischemic stroke, while hypertension triggers the manifesta-
tion of hemorrhagic stroke in most cases [37]. According to the 
results obtained, the presence of hypertension and hypercho-
lesterolemia prevailed in the Central Asian patients. However, 
hypercholesterolemia likely causes significant stenosis of the 
carotid artery (64.1%) in comparison with high blood pressure. 

Despite all the identified factors (age, male gender, obesity, 
overweight, smoking, alcohol, diabetes, and hypercholesterol-
emia) for the development of carotid artery stenosis of 50% or 
more, regression analysis revealed that age over 65 was a sig-
nificant risk factor only in the group of other nationalities. At 
the same time, male gender increased the risk of stenosis by 
≥ 50% only in the groups of the Central Asians and the Slavs. 
Alcohol consumption was not identified as a risk factor for ste-
nosis of 50% or more in all the groups. However, smoking was 
determined as a significant risk factor for stenosis in the Slavs. In 
addition, hypercholesterolemia increased the risk of developing 
stenosis by ≥ 50% only in the groups of the Central Asians and 
the Slavs. Such findings might be explained by a small sample 
size of our study, which led to a decrease in the level of statisti-
cal significance of some factors.

The results demonstrated that a narrowing of the carotid 
artery the lumen equal to or less than 50% was associated with 
the preventive administration of aspirin. However, we found 
that patients with the carotid artery ≥ 50% did not take aspi-
rin at all. Such results indicate the problem with screening and 
prevention of cardiovascular diseases in Kazakhstan, which  re-
quires the improvement and optimization of the approaches 
for the diagnostics, treatment and monitoring at the level of 
primary care. However, the administration of drugs such as an-
tihypertensive drugs, clopidogrel and statins did not show a pre-
ventive therapeutic effect in reducing the incidence of carotid 
artery stenosis. 

In fact, there is a range of reports discussing the role of 
statins in preventing carotid pathologies and highlighting their 
role in reducing the risk of ischemic stroke [38]. Some of them 
indicate that statins have an impact on the regression of patho-
logical changes in the carotid artery [39]. However, our data did 
not support the previous reports on the therapeutic efficacy of 
the combination of aspirin and clopidogrel [40]. Moreover, our 
findings are in line with the results of other studies [41], where 
the question of the optimal treatment of carotid disease still re-
mains controversial.

Apart from the effect of pharmacological agents, the nega-
tive effect of low physical activity and sedentary lifestyle on the 
risk of developing carotid atherosclerosis has also been previ-
ously reported [42]. In fact, compared to the Slavs and repre-

sentatives of other ethnic groups, the Central Asians had a low 
level of physical activity. Despite the fact that the questionnaire 
used in the study was based on the assessment of physical ac-
tivity over the preceding week, it still allows identifying persons 
with physical inactivity [43].

In our study, BMI indicators above 30 were generally ob-
served in 46.1% of the cases, and among the Central Asians, this 
indicator was 58.7%. It is worth noting that a carotid artery nar-
rowing of 50% or more was diagnosed often among the Central 
Asians with high BMI and physical inactivity (with a statistically 
significant difference). These findings may confirm the hypoth-
esis that excessive weight is one of the main risk factors for the 
development of carotid stenosis of the arteries and for stroke. 

We assume that such an observation is associated with dif-
ferences in dietary preferences among different ethnic groups 
[44]. Representatives of Central Asian ethnic groups usually 
consume large quantities of meat products, unlike other eth-
nic groups. There are some reports indicating that people who 
eat meat on a regular basis are not predisposed to a high risk 
of stroke (as opposed to vegetarians) [45]. However, further re-
search is needed to explain the high risk of stroke among Central 
Asians. 

Our data indicate that carotid stenosis was found in patients 
with non-specific symptoms (dizziness, subjective weakness, 
and fainting or fainting attacks), despite the fact that such pa-
tients had asymptomatic type of the disease [1].

It should be noted that most of the risk factors for athero-
sclerosis are modifiable [46], and atherosclerosis of the carotid 
arteries is the cause of ischemic stroke in 20% of the cases [47]. 
Taking into account these facts, it is necessary to develop ef-
fective preventive measures to reduce the incidence of heart 
disease. Our findings suggest the need for extensive random-
ized controlled trials to identify risk factors depending on ethnic 
groups.

Limitations of the study

Our study had several limitations. First of all, this study was 
from a single center (hence the small sample size). In addition, 
the IPAQ-SF questionnaire cannot be considered an ideal tool for 
such research [48]. Consequently, more validated instruments 
and methods for the evaluation of physical activity should be 
used in the future. It should be noted that peripheral artery dis-
ease was present in 18%–22% of the patients [49], so there is 
a need to estimate the prevalence of patient’s lower extremities 
atherosclerosis by measuring it with the Ankle Brachial Index 
(Ankle Brachial Index is a good parameter for identifying high 
cardiovascular risk) [50]. 

Conclusions

Our retrospective analysis showed that there was a pre-
dominance of Central Asians in the cohort of patients hospital-
ized with suspected pathology of the carotid arteries in Kazakh-
stan (2017–2019). Male gender, overweight, physical inactivity 
and hypercholesterolemia were dominant among all risk factors 
for the development of significant carotid stenosis. These find-
ings require further research to develop a prevention strategy 
for combating these risk factors in the target group. 
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