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The prevalence of major cardiovascular risk factors in a rural 
population of the Chui region of Kyrgyzstan:

The results of an epidemiological study

Introduction

Cardiovascular diseases (CVD) are the leading cause of mor-
tality in the world. According to the World Health Organization 
(WHO), 17.5 million people die of CVD annually, accounting for 
about 30% of all deaths (1, 2). In Kyrgyzstan, CVD ranks first in the 
structure of total mortality, accounting for more than half (50.1%) 
of all deaths each year (3). Furthermore, since 1991, there has 
been a progressive increase in the CVD mortality. In particular, in 
1991, CVDs accounted for 261.9 deaths per 100.000 population, and 

in 2011, this number was 326.3 cases per 100,000 people; it then 
increased by 24.6%, representing the most significant increase in 
CVD deaths among working-age population (40–65 y old) (3).

Cardiovascular (CV) mortality is directly related to the preva-
lence of risk factors (RFs); the main RFs are arterial hypertension 
(AH), dyslipidemia, obesity, smoking, and diabetes mellitus (DM) 
(4–8). In Kyrgyzstan, studies on the prevalence of CV RF were 
mainly conducted during the Soviet Union era. However, since 
then, the socio-economic way of life has changed significantly. 
Therefore, there are no updated statistics on the CV RFs preva-
lence in Kyrgyzstan.

Objective: To study the prevalence of cardiovascular (CV) risk factors (RFs) in the rural population of the Chui region of Kyrgyzstan (Central Asia).
Methods: The sample was representative of the population in terms of age and sex and included at least 10% of the population aged 18-65 y. Of 
the 1,672 people included in the cohort, 1.330 people responded to the invitation (79.5% of the total sample population). All study participants 
were interviewed using standardized questionnaires and examined by a cardiologist. Blood pressure (BP), weight, height, waist circumference 
(WC), fasting serum glucose, and fasting lipid level were measured.
Results: The prevalence of major CV RFs in the examined sample was as follows: arterial hypertension 34.1%, obesity 25.7%, and abdominal obe-
sity 52.3%; the factors were significantly more prevalent in women (68.2%) and increased with age. The frequency of lipid metabolism disorders 
was 88.4% in the examined subjects, and an increased level of low-density cholesterol (70.5%) was common. Hypodynamia was detected in 
15.6% of the subjects, diabetes mellitus in 3.76%, and a family history of cardiovascular disease was present in 34.8% of the examined subjects. 
The frequency of smoking was 24.6% and was significantly higher in men (46.9%).
Conclusion: Abdominal obesity, followed by hypercholesterolemia and arterial hypertension were the most common RFs among the rural popu-
lation of the Chui region of Kyrgyzstan. Smoking was the most common RF among men. The prevalence of traditional CV RFs, except smoking, 
increased with age. (Anatol J Cardiol 2020; 24: 183-91)
Keywords: epidemiology, cardiovascular risk factors, arterial hypertension, hyperlipidemia, obesity, diabetes mellitus, smoking
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It is well known that the lifestyles of people living in rural and 
urban areas are different, and such differences can affect the 
prevalence of CV RFs. In Kyrgyzstan, after the collapse of the So-
viet Union, a health care reform took place that changed the sys-
tem of health services. This reform led to the abolishment of many 
positions, resulting in the downsizing of several primary medical 
services and reduction in the number of practicing cardiologists. 
Thus, there is a lack of preventive measures for control of CV RFs 
in rural areas, resulting in increased prevalence of CVs, and the 
diagnosis of CVs is usually established as per the patients’ referral.

Thus, this study aimed to investigate the prevalence of the 
leading CV RFs among the working-age population living in the 
rural areas of the Chui region of Kyrgyzstan (Central Asia).

Methods

To study the prevalence of CV RF, a cross-sectional epide-
miological study was conducted on the working-age rural popu-
lation of the Chui region of Kyrgyzstan.

Enrollment of subjects was performed jointly with the Na-
tional Research Center for Preventive Medicine of the Ministry 
of Health, Moscow, Russia. Two settlements in the Chuy region 
of Kyrgyzstan were randomly selected (Kant and Orlovka with 
population 16.785 of age 18–65 years) to participate in the study. 
Further, the electoral data of these settlements was requested 
from the National Statistical Committee of Kyrgyzstan. The popu-
lation data were then divided as per age subgroups and sex, and 
the samples were selected with computer randomization.

The study population comprised 1672 subjects and was 
representative of the population in terms of age and sex and in-
cluded at least 10% of the population aged 18–65 y. Further, the 
selected individuals were invited to undergo a medical examina-
tion at a local medical center. Of the 1672 study subjects, 1330 
(79.5%) responded to the invitation. All participants provided 
written consent for study participation, and the study was ap-
proved by the Ethics Committee of the National Center of Cardi-
ology and Internal Medicine (NCCIM)–Protocol N4 of 13.03.2012.

The study protocol included the following:
1. Filling in a standardized questionnaire, consisting of nine 

sections of information that included passport information, 
past medical history, family medical history, presence of CVD 
and RF, information on nutrition, physical activity, and dis-
ability (see Appendix). Moreover, objective data on height, 
weight, waist circumference (WC), blood pressure (BP), and 
heart rate were collected.

2. The following biochemical parameters were evaluated: glu-
cose and lipid spectrum levels [total cholesterol (TC), triglycer-
ides (TG), high (HDL-C), and low-density lipoprotein cholesterol 
(LDL-C)]. Blood sampling was performed once from the cubi-
tal vein after a 12-h fasting period from the following after the 
survey. After the blood specimen was collected, serum was 
separated, frozen, and stored in a container with liquid nitro-

gen. The sample was then transported to the biochemistry lab-
oratory of the National Collaborating Centre for Infectious Dis-
eases (NCCID). Biochemical blood parameters were evaluated 
using a photometric method using the auto analyzer Respons 
920. The concentration of LDL-cholesterol was calculated by 
Friedewald's formula: LDL-C=TC-HDL-cholesterol-TG/2.2.

Identification of RF:
1. AH was defined as an increase in systolic BP (SBP) ≥140 

mm Hg and/or diastolic BP (DBP) ≥90 mm Hg or ongoing an-
tihypertensive therapy. If a subject was detected with ele-
vated BP for the first time, it was measured again after 2–3 d 
of the first measurement. The grading of AH was performed 
according to the European Society of Cardiology guidelines 
(9).

2. Lipid levels were considered abnormal if TC was ≥5.2 mmol/L, 
TG was ≥1.8 mmol/L; LDL-C ≥2.6 mmol/L, and/or HDL-C was 
<1.29 mmol/L in women and <1.03 mmol/L in men (10).

3. The presence of obesity was defined as per a body mass in-
dex (BMI) ≥30 kg/m2, calculated as weight (kg)/height (m)2. 
WC was measured at the midpoint of the distance between 
the costal arch and the iliac crest. Abdominal obesity (AO) 
was defined as WC ≥94 cm in men and ≥80 cm in women (11).

4. Those who reported sitting at work for ≥5 h in the absence 
of active leisure (walking or exercise 30–40 min/d for ≥5 
times a week) were considered to have a low physical ac-
tivity level (12).

5. Those who smoked at least 1 cigarette every day or had a 
history of smoking were categorized as smokers. Moreover, 
the presence of passive smoking was evaluated (12).

6. Diabetes was diagnosed as per the generally accepted cri-
teria (13). Subjects with elevated glucose levels were subse-
quently invited to the NCCID for further examination to clarify 
the diagnosis.

Statistical analysis
Statistical analyses were performed using the STATISTICA 

6.0 software. The Kolmogorov–Smirnov test was used for check-
ing the normality of continuous variables. Normal variables 
were compared using student’s t-test; data are presented as 
mean±standard deviation values. Non-normal continuous vari-
ables were compared using the Mann–Whitney U test, and the 
data are presented as median (25%–75%) values. The relation-
ships between the qualitative variables were assessed using the 
two-sided test for the difference between two proportions. The 
significance of CV RFs as per age and sex was determined using 
multiple logistic regression analysis. For all statistical analyses, 
p<0.05 was considered to indicate statistical significance.

Results

The age and sex distribution of the studied population is pre-
sented in Table 1. The socio-demographic characteristics of the 
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study population were as follows; 68.3% were married, 16.1% 
were not married, 7.6% were divorced, and 8% were widowed. 
Further, 37.1% had higher education, while the remaining 62.9% 
had either secondary or primary education. At the time of the 
study, 780 people (58.6%) were employed, 148 (11.1%) had never 
worked, 246 (18.5%) were temporarily unemployed, 134 were 
retired (10.1%), and 22 (1.7%) were receiving disability benefits. 
The prevalence rates of the main CV RFs in the study population 
are presented in Table 2.

Arterial hypertension
AH was diagnosed in 453 participants (34.1%) (Table 2), with 

20.8% having grade-I AH, 7.8% having grade-II AH, and 5.5% 
having grade-III AH. The prevalence of AH was associated with 

older age, and in those aged ≥60 y, it reached 75.2% (Fig. 1). In our 
study, the AH prevalence was slightly higher among women than 
among men (36.7% vs. 30.5%, p=0.021). However, no significant 

Table 1. Age and sex distribution of the study population

Age (years) Total Men Women
  (n=1330) (n=567) (n=763)

Before 30 277 (20.8%) 148 (26.1%) 129 (16.9%)
30-39 279 (21.0%) 139 (24.5%) 140 (18.4%)
40-49 328 (24.7%) 112 (19.8%) 216 (28.3%)
50-59 285 (21.4%) 100 (17.6%) 185 (24.2%)
Over 60 161 (12.1%) 68 (12.0%) 93 (12.2%)

Table 2. Prevalence of cardiovascular risk factors among the population of Chiu valley in Kyrgyzstan

Risk factor All (n=1330) Men (n=567) Women (n=763) P**

Arterial hypertension; n (%) 453 (34.1%) 208 (36.7%) 233 (30.5%) 0.021

 Age standardized  39.7% 28.3%

 SBP/DBP; mm Hg 126±22/79±12 126±19/80±11 126±24/79±12 0.998/0.123

Obesity; n (%) 342 (25.7%) 89 (15.7%) 253 (33.2%) <0.001

 Age standardized  17.2% 31.4%

Abdominal obesity; n (%) 696 (52.3%) 176 (31.0%) 520 (68.2%) <0.001

 Age standardized  34.1% 65.9%

Hypodinamia; n (%) 208 (15.6%) 82 (14.5%) 126 (16.5%) 0.320

 Age standardized  14.8% 16.7%

Dyslipidemia

High TC; n (%) 550 (41.4%) 206 (36.3%) 344 (45.1%) 0.001

Age standardized  38.6% 43.5%

 TC; mmol/L* 4.96 (4.2-5.79) 4.9 (4.08-5.75) 5.0 (4.3-5.84) 0.006

High TG; n (%) 349 (26.2%) 197 (34.7%) 152 (19.9%) <0.001

 Age standardized  35.8% 19.4%

 TG; mmol/L* 1.1 (0.82-1.74) 1.33 (0.9-1.94)  1.1 (0.76-1.55) <0.001

High LDL-C; n (%) 937 (70.5%) 370 (65.3%) 567 (74.3%) <0.001

 Age standardized  66.9% 73.6%

 LDL-C; mmol/L* 3.11 (2.47-3.8) 2.93 (2.35-3.72) 3,22 (2.57-3.9) <0.001

Low HDL-C; n (%) 759 (57.1%) 321 (56.6%) 438 (57.4%) 0.772

 Age standardized  56.2% 57.2%

 HDL-C; mmol/L* 1.1 (0.9-1.3) 1.0 (0.9-1.2) 1.2 (1.0-1.4) <0.001

Diabetes mellitus; n (%) 50 (3.76%) 21 (3.70%) 29 (3.80%) 0.923

 Age standardized  3.6% 3.6%

Smoking; n (%) 327 (24.6%) 266 (46.9%) 61 (8.0%) <0.001

 Age standardized  47% 8.3%

 Cigarettes per day  12.7±8.7 13.5±8.8 7.5±5.5 <0.001

Passive smoking; n (%) 814 (61.2%) 437 (77%) 434 (56.9%) <0.001

 Age standardized  77.3% 60.1%

*Data presented as Median (25%–75%); **P–between men and women groups
 SBP - systolic blood pressure; DBP - diastolic blood pressure; TC - total cholesterol; TG - triglycerides; LDL-C - low-density lipoprotein cholesterol; HDL-C - high-density lipoprotein 
cholesterol; CAD - coronary artery disease
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sex-based differences were identified in the prevalence of AH or 
BP in the different age groups.

The mean BP in the studied population was 126±22/79±12  
SBP (mean±SD)/DBP (mean±SD) mm Hg, with no significant 
differences between men and women (126±20/80±11 mm Hg 
and 126±24/79±13 mm Hg, respectively). Both, SBP and DBP 
increased progressively with age (Fig. 1).

Results of multiple logistic regressions for AH are reported 
in Table 3. Participants with AH were more likely to have obesity, 
especially AO. Association with other CV RFs after adjustment 
for age and sex was not significant.

Obesity and low physical activity
Obesity (BMI ≥30 kg/m2) was present in 342 (25.7%) patients. 

The frequency of obesity in women was twice of that in men. It 

is noteworthy that the higher degrees of obesity (BMI >35 kg/m2) 
were identified primarily in women. The AO prevalence was even 
higher, reaching 52.3%, especially in women (Table 2, Fig. 2). The 
frequency of obesity as per BMI and AO progressively increased 
with age. This pattern was traced in both men and women.

Low physical activity was diagnosed in 208 respondents 
(15.6%) and had a similar frequency in men and women (14.5% 
and 16.5% respectively, p-ns) (Table 2). The prevalence ranged 
from 14%–16% in all age groups without significant sex-based 
differences. The exception was the age group <30 y, where men 
had the minimum value (10.8%) and women had maximum value 
(21.7%; p=0.021).

The results of the logistic regression showed that obese par-
ticipants were more likely to have AH, raised TG level, and low 
HDL-C level. AO was also associated with raised TC and LDL-C 
levels (Table 4).

Dyslipidemia
Lipid metabolism disorders were common. The overall preva-

lence of dyslipidemia with at least one disorder in the lipid spec-
trum was recorded in 88.4% subjects without significant sex-
based differences (86.8 in men and 89.6% in women). Increased 
LDL-C level was the most common form of dyslipidemia (70.5%), 
followed by lower HDL-C level (57.1%), increased TC level (41.4%), 
and hypertriglyceridemia (26.2%) (Table 2, Fig. 3). Overall, mixed 
disorders of lipid metabolism were found to be the most common.

When assessing the age dynamics of lipid parameters, 
there was a clear association of the prevalence of lipid disor-
ders with older age, regardless of sex. Thereby, at the age of 30 
y, the frequency of hypercholesterolemia was 17.7%, sharply 
increasing in the fourth decade of life to 42.7%. Consequently, 
the rate of increase in the prevalence of hypercholesterolemia 
slowed down, and in people aged >60 y, it reached 67.7%. A 
similar trend was observed in subjects with high LDL-C level 
and hypertriglyceridemia. In our study, there was no clear 
association between reduced HDL-C and age. A decrease in 
HDL-C was observed with almost equal frequency in all age 
groups, with the exception of the subgroup of those aged 30–39 

Table 3. Logistic regression modeling the factors, 
associated with arterial hypertension in rural Kyrgyz 
population, adjusting for age and sex

  OR (95% CI) P

Demographic factors

Each 10 years of age 2.38 (2.09– 2.71) <0.001

Sex (male) 1.14 (0.82–1.16) 0.472

Risk factors  

Obesity 1.57 (1.21–2.19) 0.009

Abdominal obesity 1.79 (1.26–2.53) 0.001

Lipid abnormalities

 High cholesterol level 1.2 (0.87–1.66) 0.264

 High LDL-C level 1.15 (0.78–1.69) 0.481

 Low HDL-C level 0.9 (0.68–1.19) 0.462

 High TG 1.17 (0.83–1.65) 0.363

DM 0.61 (0.31–1.22) 0.167

Current smoking 1.2 (0.84–1.71) 0.334

TC - total cholesterol; TG - triglycerides; LDL-C - low-density lipoprotein cholesterol; 
HDL-C - high-density lipoprotein cholesterol; DM – diabetes mellitus
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Figure 1. Blood pressure level and prevalence of arterial hypertension 
in different age groups
SBP - systolic blood pressure; DBP - diastolic blood pressure; AH - arterial hypertension

Figure 2. Prevalence of obesity and abdominal obesity in different age 
groups
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y, where the frequency of this indicator decreased to 40.1% 
[mainly in the men subgroup: 21.6% in men vs. 58.6% in women 
(p<0.001)] (Fig. 3).

In spite of the high frequency of lipid metabolism disorders, 
the severity of hypercholesterolemia in the studied population 
was moderate; the TC level was 4.96 (4.2–5.79) mmol/L, LDL-C 
was 3.11 (2.47–3.81) mmol/L, TG was 1.11 (0.82–1.74) mmol/L, and 
HDL-C was 1.1 (0.9–1.3) mmol/L. Increased TC level >6.2 mmol/L 
was detected in 16% of the patients.

When studying sex-based differences in the frequency of 
various lipid metabolism disorders, we found that women had 
significantly higher prevalence of hypercholesterolemia with 
higher TC and LDL-C levels. Moreover, the frequency of hyper-
triglyceridemia was higher in men. In terms of the prevalence 
of reduced HDL-C, there were no significant sex-based differ-
ences, with the exception of the subgroup aged 30–39 y.

Participants with a TC level >5.2 mmol/L had a strong asso-
ciation with AO and were less likely to be smokers at the time 
of the study. They had a mild association with AH. Only AO was 
associated with elevated LDL-C after adjustment for age and 
gender (Table 5).

Hyperglycemia
Carbohydrate metabolism disorders in the studied popula-

tion were less common than dyslipidemias. All patients with 
increased blood glucose levels during the study were subse-
quently were invited to NCCIM to confirm the DM diagnosis. 
DM was observed in 50 (3.76%) of the examined subjects, 
without significant sex-based differences (3.70% in men vs. 
3.80% in women). The prevalence of DM increased with age. 
In particular, it was 1.39% in men aged <40 y, 2.83% in those 

aged 40–59 y, and 16.7% in those aged >60 y. In women, there 
was a similar dynamic in the prevalence of DM; those aged 
<40 y showed a prevalence of 0.37%, those aged 40–59 y had a 
prevalence of 4.99%, and those aged >60 y had a prevalence of 
8.6%. The glucose fasting level (5.5–6.9 mmol/L) was detected 
in 4.58% men and 2.49% women (p-ns).

Participants with DM were more likely to have hypertriglyc-
eridemia [OR - 2.88 (1.52–5.46)]. An association with other CV RFs 
after adjustment for age and sex was not significant (Table 6).

Smoking
Overall, the prevalence of smoking was 24.6% (327 respon-

dents), and 68 people (5.1%) reportedly smoked previously. 
The prevalence of this RF was significantly higher in men than 
in women (p<0.001). On an average, the number of cigarettes 

Figure 3. Prevalence of lipid disorders in different age groups
TC - total cholesterol; TG - triglycerides; LDL-C - low-density lipoprotein cholesterol; 
HDL-C - high-density lipoprotein cholesterol
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Table 4. Logistic regression, modeling the factors, associated with obesity and abdominal obesity in rural Kyrgyz population, 
adjusting for age and sex

  Obesity  Abdominal obesity

  OR (95% CI) P OR (95% CI) P

Demographic factors

Each 10 years of age 1.61 (1.41–1.83) <0.0001 1.61 (1.42–1.81) <0.001

Sex (male) 0.38 (0.27–0.53) <0.0001 0.19 (0.14–0.25) <0.001

Risk factors    

Arterial hypertension 1.92 (1.41–2.61) <0.0001 2.11 (1.54–2.90) <0.001

Lipid abnormalities

 High cholesterol level 1.29 (0.93–1.79) 0.13 1.60 (1.17–2.18) 0.003

 High LDL-C level 1.28 (0.85–1.91) 0.23 1.43 (1.02–1.99) 0.036

 Low HDL-C level 1.57 (1.81–2.10) 0.002 1.41 (1.07–1.85) 0.014

 High TG 1.68 (1.20–2.36) 0.003 1.78 (1.26–2.53) 0.001

DM 0.75 (0.39–1.43) 0.38 0.84 (0.38–1.84) 0.662

Current smoking 0.85 (0.58–1.24) 0.40 0.75 (0.55–1.04) 0.810

TC - total cholesterol; TG - triglycerides; LDL-C - low-density lipoprotein cholesterol; HDL-C - high-density lipoprotein cholesterol; DM – diabetes mellitus
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smoked per day was 12.7±8.7 cigarettes/d (13.5±8.8 cigarettes/d 
in men and 7.5±5.5 cigarettes/d in women, p<0.001) (Fig. 4).

The average age of smoking initiation in the group was 18.8±5.2 
y; men started smoking earlier than women (17.8±4.4 y in men vs. 
22.6±6.8 y in women, p<0.001). The highest incidence of smoking 
was observed in those aged 30–39 y (30.8% of the respondents). 
Consequently, the frequency of smoking was progressively de-
creasing, reaching 17.5% in those aged 50–59 y (p<0.001). This 
trend was observed both in men and women. However, it is note-
worthy that, if the peak of smoking in women was in the fourth 
decade of life (13.6%), then in men, it was at the age of 40–49 y 

(54.5%). It is interesting that the smoking prevalence was higher 
(≥40%) even in older men (50–59 y old: 40% and ≥60 y: 44.1%).

A high prevalence of passive smoking was noted in our 
study, which was 3 times more frequent than active tobacco 
use. In particular, passive smoking was recorded in 61.2% of the 
respondents. Moreover, men were mostly exposed to tobacco 
smoke at work, while women were exposed to it at home.

Participants who smoked at the time of the study were less 
likely to have a raised TC level. An association with other CV RFs 
after adjustment for age and sex showed no significant results 
(Table 7).

Discussion

In our study, the prevalence of AH was noted in 34.1% of the 
population, mainly owing to the considerable prevalence of grade-
I AH (20.8%), without any significant sex-based differences. Com-
pared to earlier epidemiological studies performed in Kyrgyzstan, 
our work has demonstrated a substantial increase in the AH prev-

Table 6. Logistic regression modeling the factors, 
associated with diabetes in rural Kyrgyz population, 
adjusting for age and sex

  OR (95% CI) P

Demographic factors

Each 10 years of age 1.70 (1.25–2.31) 0.001

Sex (male) 0.94 (0.45–2.0) 0.870

Risk factors

Arterial hypertension 1.60 (0.80–3.21) 0.181

Obesity 1.37 (0.67–2.80) 0.393

Abdominal obesity 1.96 (0.51–2.78) 0.683

Lipid abnormalities

 High TC level 0.78 (0.39–1.58) 0.492

 High LDL-C level 1.23 (0.49–3.07) 0.661

 Low HDL-C level 0.97 (0.53–1.79) 0.930

 High TG 2.88 (1.52–5.46) 0.001

Current smoking 1.46 (0.68–3.14) 0.331

TC - total cholesterol; TG - triglycerides; LDL-C - low-density lipoprotein cholesterol; 
HDL-C - high-density lipoprotein cholesterol

Figure 4. Prevalence of smoking in different age groups
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Table 5. Logistic regression modeling the factors, associated with raised level of TC and LDL-C in rural Kyrgyz population, 
adjusting for age and sex

  Raised level of TC  Raised level of LDL-C

  OR (95% CI) P OR (95% CI) P

Demographic factors

Each 10 years of age 1.51 (1.35–1.68) <0.0001 1.48 (1.30–1.67) <0.001

Sex (male) 1.16 (0.87–1.56) 0.31 1.0 (0.73–1.36) 0.990

Risk factors

Arterial hypertension 1.31 (0.99–1.73) 0.06 1.23 (0.87–1.74) 0.241

Obesity 1.12 (0.82–1.52) 0.48 1.15 (0.76–1.73) 0.514

Abdominal obesity 1.86 (1.38–2.50) <0.0001 1.68 (1.21–2.36) 0.002

DM 0.96 (0.52–1.79) 0.91 0.86 (0.37–2.03) 0.742

Current smoking 0.71 (0.52–0.96) 0.028 0.83 (0.61–1.14) 0.252

TC - total cholesterol; LDL-C - low-density lipoprotein cholesterol; DM – diabetes mellitus
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alence. Initial epidemiological studies have shown a prevalence 
of AH at 15.2% among the inhabitants of the lowlands and 3.44% 
among the mountain-dwelling subjects (14). Thereafter, at the end 
of the last century, the frequency of AH among the urban popu-
lation was 25%–28.1% (15, 16). At the beginning of the present 
century, there was a significant increase in the prevalence of AH 
that reached 41% in urban areas and 38.5% in rural regions. Those 
differences may be related to the changes in the public health sys-
tem in Kyrgyzstan after the collapse of the Soviet Union.

The AH prevalence in other populations varies significantly. 
The proportion of the world’s population with high BP, or uncon-
trolled hypertension, fell modestly between 1980 and 2008. How-
ever, because of population growth and aging, the number of 
people with hypertension rose from 600 million in 1980 to nearly 
1 billion in 2008. The prevalence of hypertension was highest in 
the African Region, where it was 46% for the entire population 
(both sexes combined). Across countries belonging to different 
income groups, the prevalence of hypertension was consistent-
ly high, with low-income countries (around 40% for both sexes) 
showing a higher rate than high-income countries (35% for both 
sexes) (17). The studies conducted by Wolf–Maier showed that 
the mean BP in subjects living in Europe was 136/83 (SBP/DBP) 
mm Hg in Canada 122/77 (SBP/DBP) mm Hg in the USA (18). The 
lowest level of BP was recorded in the USA and the highest in 
Germany. The NHANES research program showed that 29% of the 
adult USA population had AH (19), the presence of which was as-
sociated with the intake of contraceptives, older age, and obesity. 
According to Fields et al. (20), every third resident of the USA has 
AH. Data on the prevalence of CV RFs in the neighboring countries 
are limited or unavailable for public access, especially for post-

Soviet countries. Based on the available data, the prevalence of 
AH in Kazakhstan was 23.2% in 2013 (21), 33.8% in the Russian 
Federation (22), and 26% in Turkey (23). In fact, the problem of AH 
is relevant globally, and the recent increase in the AH prevalence 
may be partly attributable to the changes in the lifestyle as well as 
an increase in the frequency of other metabolic risk factors (RFs), 
such as insulin resistance, obesity, and DM.

Our study showed a prevalence of obesity at 25.7%; how-
ever, the prevalence of AO was even higher at 52.3%. Moreover, 
the prevalence of obesity increased with age, and obesity was 
more common among women. Compared to recent studies con-
ducted in Kyrgyzstan, there has been an increase in the preva-
lence of obesity by 30%–40%. In particular, in the earlier studies, 
the prevalence of obesity was 16.3%–17.3%, and in 2007, it was 
19.6% (10.8% in men and 24.8% in women) among the residents 
in rural areas (14, 15). This fact relates to an increase in the cal-
orie intake and a simultaneous decrease in physical activity in 
the population (24). The same trend has been observed in other 
communities. According to the data of the European Society of 
Cardiology, 50% of the adult population of the European region 
is overweight (BMI ≥25 kg/m2), and 1/3rd of the adult population 
has obesity (BMI ≥30 kg/m2) (17, 25). In the Russian Federation, 
the age-standardized prevalence of obesity in 2012–2013 was 
29.7% (26.6% among men vs. 30.8% among women) (22). The 
prevalence was 21% and 25% in Kazakhstan and 23% and 36% in 
Turkey for men and women, respectively (23).

In our study, when studying the frequency of physical inac-
tivity, we found that its prevalence across all age groups ranged 
from 14%–16% without significant sex-based differences. At the 
same time, it is noteworthy that the lack of physical activity in 
this study was evaluated using questionnaires; thereby, the as-
sessment involved subjectivity. Moreover, the questionnaires 
could not clarify the severity of hypodynamia.

Lipid metabolism disorders are one of the most important RFs 
associated with CVD development. In our study, the frequency of 
hypercholesterolemia was 36.2% in men and 45.1% in women. 
However, disorders of at least 1 of the 4 lipid parameters were 
observed in 88.4% of the subjects, and most respondents had 
combined dyslipidemias. As per the results of studies conducted 
in our country during the Soviet era, the prevalence of hypercho-
lesterolemia was 17.0%–19.6% and was lower among highland-
ers (14, 15, 26). According to the STEPS study conducted by the 
WHO, the frequency of hypercholesterolemia was 23.3%, where 
the mean cholesterol level was 4.4 (95% CI 4.3–4.7) mmol/L and 
the TC level was >6.2 mmol/L in 4.7% of the examined cohort (27); 
this was significantly lower than the analogous indicators identi-
fied in our study. In the Russian Federation, as per the epidemio-
logic study, ECVD-RF prevalence of raised TC level was 57.6% 
(22). The frequency of significant hyperlipidemia with a TC level 
>6.2 in Kazakhstan in 2014 was 10% and 13% and that in Turkey 
was 8% and 10% in men and women, respectively (23).

Numerous studies have been conducted to study the preva-
lence of lipid metabolism disorders in different regions of the 

Table 7. Logistic regression modeling the factors, 
associated with current smoking in rural Kyrgyz 
population, adjusting for age and sex

  OR (95% CI) P

Demographic factors

Each 10 years of age 0.96 (0.84–1.09) 0.521

Sex (male) 10.03 (7.35–13.68) <0.001

Risk factors

Arterial hypertension 1.14 (0.81–1.62) 0.452

Obesity 0.92 (0.61–1.40) 0.701

Abdominal obesity 1.76 (0.53–1.09) 0.132

Lipid abnormalities

 High TC level 0.68 (0.49–0.97) 0.033

 High LDL-C level 0.97 (0.69–1.37) 0.883

 Low HDL-C level 0.91 (0.68–1.21) 0.510

 High TG 1.04 (0.74–1.48) 0.815

DM 0.72 (0.34–1.48) 0.372

TC - total cholesterol; TG - triglycerides; LDL-C - low-density lipoprotein cholesterol; 
HDL-C - high-density lipoprotein cholesterol; DM – diabetes mellitus
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world. In particular, according to the National Institutes of Health 
(USA), the prevalence of hypercholesterolemia among Ameri-
cans is 25% (19). The results from the NHANES study showed 
that the mean level of TC in adults aged >20 y was 201 mg/dL in 
men and 203 mg/dL in women (28). However, the introduction of 
CVD preventive programs and the active identification of high-
risk individuals together with the prescription of lipid-lowering 
drugs in Europe and the USA have lowered the prevalence of 
hyperlipidemia in the population (10).

A confirmed diagnosis of DM was established in 3.76% of the 
study population, without significant sex-based differences. Ac-
cording to the official statistical data, the prevalence of DM in Kyr-
gyzstan is unreliable because it reflects the data as per referral of 
patients to the doctor. However, it is well known that DM can be 
asymptomatic for a long time and is often diagnosed in the later, 
more advanced stages. In the STEPS study, DM was found in 8.8% 
of the surveyed population, and another 4.5% of the respondents 
had carbohydrate metabolism disorders (27). According to WHO 
data, there has been a steady worldwide increase in the number 
of patients with DM, and >70% of these patients live in low and 
middle-income countries. This problem is particularly evident in 
the South Asian region where the number of DM patients has 
been rising rapidly each year (29). In Europe, the highest preva-
lence of DM was recorded in Germany (10.2%), Bulgaria (10%), 
and Spain (9.9%), while the lowest incidence was in Iceland 
(2.0%), Ireland (3.4%), and the Netherlands (3.7%). The prevalence 
of DM increases with age in both sexes. Thus, 10% of subjects <60 
y old, 10%–20% of those aged 60–69 y old, and 15%–20% of those 
aged >70 y previously had DM; newly diagnosed DM was found in 
a similar number of subjects (29). Among Americans >20 y old, DM 
was found in 9.6%, and among those aged >60 y, it was present in 
21%. The prevalence is higher in men than in women (11% vs. 9%) 
(30). In neighboring countries, the prevalence of diabetes in 2014 
was 5% in the Russian Federation and Kazakhstan, while that in 
Turkey was almost 3 times higher at 14.8% (22, 23).

In our study, we found a high frequency of smoking among the 
rural population. In the first epidemiological studies in our country, 
smoking was prevalent among highlanders (32.7%) and among the 
urban population (48%) (14). In the 80s, the prevalence of smoking 
among men reached 58.5% and decreased with age (26). In the 
early 2000s, the prevalence of smoking among the rural popula-
tion of Kyrgyzstan was 50.1% in men and 0.5% in women (24). In 
our study, the frequency of smoking among men was comparable 
to that reported previously (46.9%). Moreover, the prevalence of 
smoking among women was significantly higher at 8.0% (24, 26).

Smoking has now become a pervasive epidemic (31). The prev-
alence of daily tobacco smoking varied widely among different 
regions. The highest overall prevalence for smoking is estimated 
at nearly 29% in the European region, and the lowest was in the 
African Region (8%). The highest prevalence of smoking among 
men was in the Western Pacific Region (46%) and among women 
in the European region (20%). In all regions, men smoke more than 
women, with the exception of Sweden (18% in women vs. 15% in 

men). Smoking is more common among men in central and eastern 
Europe and among women in northern and western Europe (17, 31).

Study limitations
One study limitation was that the determination of laboratory 

values (lipid panel, glucose) was only performed once for all sub-
jects. Therefore, in the subsequent analysis of lipid and glycemic 
disorders, the individual risk was not studied. Our sample had 
both, low-risk and high-risk individuals. In this regard, the level 
of LDL-cholesterol <2.6 mmol/L (<100 mg/dL) was accepted as 
the normal level. Repeated determination of the lipid spectrum 
in individuals with impaired lipid metabolism was not performed.

Moreover, the 2-h oral glucose tolerance test was not per-
formed. Therefore, subjects who were diagnosed with DM with 
fasting glucose ranging from 5.5–6.9 mmol/L were classified into 
the group without DM that may distort the prevalence of glyce-
mic disturbances in the study population.

Finally, based on our questionnaires, we were unable to 
quantify the lack of physical activity as well as first-hand smok-
ing and second-hand smoking.

Conclusion

AO (especially among women), hypercholesterolemia, and 
AH were the most common RFs among the rural population of 
the Chui region of Kyrgyzstan. In the male subgroup, the most 
frequent risk factor was smoking. The prevalence of traditional 
CV RFs, except smoking, increased with age.
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