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Background: Although mortality rates from cardiovascular diseases have shown a remarkable decline in ma-
ny western countries, cardiovascular mortality in Lithuania has remained high. It is widely accepted that half 
of the decline in cardiovascular mortality can be attributed to favourable changes in modifiable risk factors.
Methods: In 2006, the Lithuanian High Cardiovascular Risk Programme was started. A two-level ap-
proach—primary health care institutions and specialised cardiovascular prevention units—was applied. The 
cardiovascular risk profile was evaluated for a group of 17,031 middle-aged subjects enrolled into the pro-
gramme at a primary level and 2908 at a specialised level.
Results: Among the persons examined, 61.8% (10,519) were female. Arterial hypertension was present in 
60.2% of the subjects. Dyslipidaemia was present in 88.8%. Total cholesterol was 6.02 ± 1.23 mmol/L, 
LDL cholesterol 3.74 ± 1.09 mmol/L, HDL cholesterol 1.53 ± 0.52 mmol/L, and triglycerides 1.61 ± 1.27 
mmol/L. Diabetes mellitus was found in 10.3%, abdominal obesity in 45.4%, and metabolic syndrome in 
43.8% of cases. These values were even greater in high-risk subjects.
Conclusions: In middle-aged subjects the prevalence of dyslipidaemia, arterial hypertension, diabetes, and 
metabolic syndrome was found to be high. We can roughly state that almost nine out of ten middle-aged 
subjects in Lithuania have established dyslipidaemia, every second one has established arterial hyperten-
sion, and four out of ten are obese. Hence, these are the main risk factors that should be considered first of 
all in daily clinical practice.

I n Lithuania, as in the most other de-
veloped or developing countries, car-
diovascular diseases (CVD) still re-

main the leading cause of death, with high 
morbidity and disability.1 As compared 
to the western European countries, the 
curve of cardiovascular mortality has not 
declined until recently.2 In Lithuania, peo-
ple die from CVD nearly twice as often 
as the average in the western European 
Union countries.

Atherogenesis begins in childhood 
and develops in populations at different 
rates according to environmental factors. 

Patients with hypertension, dyslipidaemia, 
diabetes mellitus (DM), a family history of 
premature coronary heart disease (CHD), 
or a combination of these risk factors are 
at high risk of developing CHD or oth-
er atherosclerotic disease.3 Although any 
major risk factor left untreated has the 
potential to lead to CHD, a very impor-
tant concept is that multiple risk factors 
tend to increase the risk synergistically. 
It has been estimated that nearly half of 
the decline in cardiovascular mortality is 
due to earlier diagnosis and more aggres-
sive treatment of CVD, while the remain-
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ing half is attributable to favourable changes in the 
profile of risk factors, such as the decline in cigarette 
smoking and the aggressive management of blood 
pressure and lipids.4,5 A comprehensive action for 
CHD prevention should include three components: a 
population strategy, a high-risk strategy and the pre-
vention of recurrent CHD events.6

When analysing the situation regarding clinically 
oriented primary cardiovascular prevention in Lithu-
ania within the period 2003-2005, we identified very 
low activity in this field. Despite the positive changes 
in adult smoking prevalence in Lithuania,7 the car-
diovascular risk of the population in Lithuania still 
remains high. Extremely low rates of blood pressure 
control, a high prevalence of dyslipidaemia and lim-
ited use of lipid lowering medication, unhealthy eat-
ing habits and low level of regular physical activity 
are typical of the Lithuanian population.8,9 The aim 
of our study was to develop a clinically oriented na-
tionwide programme for the assessment of cardiovas-
cular risk in subjects of employable age without overt 
CVD, with a view to pursuing aggressive modification 
of risk factors in those with elevated risk. 

Methods

Population enrolled and logistics of the programme

The Lithuanian High Cardiovascular Risk (LitHiR) 
Primary Prevention Programme, reimbursed by the 
Statutory Health Insurance Fund, started in 2006. 
The Local Research Ethics Committee’s approval was 
obtained. In the LitHiR programme men aged 40-
54 years and women aged 50-64 years without overt 
CVD were recruited. The exclusion criteria were: a) 
proven (clinically evident) CHD; b) proven (clinically 
evident) cerebrovascular disease; c) proven (clinically 
evident) peripheral artery disease; d) end-stage on-
cological disease; e) any other end-stage somatic dis-
ease. A two-level approach—primary health care in-
stitutions (PHCI) and specialized cardiovascular pre-
vention units (CVPU)—was applied. Participants en-
rolled into the programme by PHCI underwent phys-
ical examination, risk profile and lifestyle analysis 
(smoking, physical activity, dietary patterns), record-
ing of personal and family patterns for CVD in first-
degree blood relatives, anthropometry (height, weight, 
waist circumference, and body mass index [BMI], 
defined as weight in kilograms divided by height in 
square meters), and blood pressure and pulse deter-
mination. For all participants 12-lead electrocardio-

grams (ECG) were recorded. Serum total cholesterol 
(TC), high-density lipoprotein cholesterol (HDL-C), 
triglycerides (TG), and calculated low-density lipo-
protein cholesterol (LDL-C) were determined, and 
plasma glucose was sampled for the estimation of fast-
ing blood glucose levels. The overall cardiovascular 
risk according to the risk estimation SCORE (Sys-
tematic Coronary Risk Evaluation) system was calcu-
lated.10 

High-risk subjects were referred to a CVPU by 
their primary physician for additional examination, 
reassessment of their risk, and provision of recom-
mendations for cardiovascular prevention and treat-
ment of the risk factors. A detailed description of 
the LitHiR programme protocol was published ear-
lier.11 Arterial hypertension was defined as a systolic 
blood pressure ≥140 mmHg and/or a diastolic blood 
pressure ≥90 mmHg, or a diagnosis of hypertension 
documented in a medical record. Dyslipidaemia was 
defined as TC>5 mmol/L, or LDL-C>3 mmol/L, 
or HDL-C<1.0 mmol/L in men or <1.2 mmol/L in 
women, or TG >1.7 mmol/L. Metabolic syndrome 
(MS) was assessed according to the National Choles-
terol Education Program III modified criteria.12 

This report describes the analysis of the cardio-
vascular risk profile in a group of 17,031 subjects en-
rolled into the programme on the primary level from 
2009 to 2011. In addition, we analysed 2908 electronic 
records of high-risk persons’ data available at Vilnius 
University Hospital Santariškių Klinikos.

Data collection and statistical analysis

For continuous variables the following descriptive 
statistics are reported: means, standard deviations 
(SD), and 95% confidence intervals (CI). For cat-
egorical data frequencies are reported. In the case 
of dichotomous categorical variables we also pro-
vide confidence intervals for proportions of interest 
(e.g. diabetes, smoking, etc.). These intervals were 
obtained using the relationship between beta and 
binomial distributions. Continuous variables were 
compared using the t-test or the Mann–Whitney test. 
Categorical variables were compared using the chi-
square test. All reported p-values are two-tailed. The 
level of significance was set at 0.05.

Results

Since July 2009, general practitioners at PHCI have been 
filling the specially designed protocols. By 2011, 17,031 
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protocols were available as electronic documents. The 
data presented are based on the analysis of this data.

PHCI sample

The whole PHCI sample consisted of 17,031 per-
sons. Summary statistics for continuous and categor-
ical variables are presented in Table 1. In brief, the 
mean age of the participating patients was 53.09 ± 
6.00 years, 61.8% (10,519) were females, 60.2% had 
arterial hypertension, 10.3% had DM, 21.5% were 
current smokers, and 43.8% had MS. In this study 
we found a very high prevalence of dyslipidaemia 
(88.8%). Based on our data, 12,694 (75.7%; 95% CI: 
75.0-76.3%) subjects had high LDL-C, whereas only 
2733 (16.2%; 95% CI: 15.7-16.8%) patients had low 
HDL-C (<1.0 mmol/L for men, <1.2 mmol/L for 
women). Unhealthy nutrition was present in 60.5% 
(95% CI: 59.7-61.2%) of patients. The prevalence of 
insufficient physical activity in the whole sample was 
50.2% (95% CI: 49.5-51.0%). Men were more ac-
tive than women (54.3% of women and 43.6% of men 
were insufficiently active, p<0.001). A family history 
of CHD was present in 24.5% of men and 25.7% of 
women (p=0.043; overall 25.2%). A positive family 
history of DM was reported by 12.0% of patients.

In Table 1, summary characteristics for males and fe-
males are presented separately. The tendencies in 
both groups were the same as in the whole group, al-
though in most cases men seemed rather better. This 
could be explained by the age differences between 
groups.

When analysing subjects for their cardiovascu-
lar risk, we attempted to classify them into high and 
mild-moderate risk categories (as defined previous-
ly).11 Almost half of the subjects (47.5%) were in the 
high-risk category and 52.5% were in the category of 
mild-moderate risk.

CVPU level

The analysis of the high-risk persons’ data available at 
Vilnius University Hospital Santariškių Klinikos was 
based on 3882 electronic records available up to Jan-
uary 12, 2011. Of the subjects referred to the CVPU 
by the PHCI, 74.9% fulfilled the criteria of high risk 
determined by the programme. Consequently, the fi-
nal dataset included 2908 subjects.

The analysis followed the same pattern as in the 
PHCI group. Results are presented in Table 2. The 
age of the participating patients was 54.05 ± 6.06 
years, and 57.17% (1917) were females. We docu-

Table 1. Characteristics of the whole study group. Risk factors.

	 Total (n=17,031)	 Women (n=10,519)*	 Men (n=6512)*
	 Mean ± SD (95% CI)	 Mean ± SD (95% CI)	 Mean ± SD (95% CI)

Age (years)	 53.09 ± 6.00	 (53.00-53.18)	 56.49 ± 4.19	 (56.41-56.57)	 47.61 ± 4.14	 (47.51-47.71)
Arterial hypertension (%)	 60.2	 (59.4-60.9) 	 65.0	 (64.0-65.9)	 52.4	 (51.1-53.6)
Dyslipidaemia (%)	 88.8	 (88.3-89.3) 	 90.6	 (90.1-91.2)	 85.9	 (85.1-86.8)
Diabetes mellitus (%)	 10.3	 (9.8-10.7)	 10.7	 (10.1-11.3)	 9.6	 (8.9-10.3)
Abdominal obesity (%)	 45.4	 (44.6-46.2)	 53.9	 (52.9-54.9)	 31.6	 (30.4-32.8)
BMI ≥30 kg/m² (%)	 38.2	 (37.5-38.9)	 43.2	 (42.3-44.2)	 30.0	 (28.9-31.2)
Current smokers (%)	 21.5	 (20.9-22.1)	 8.7	 (8.2-9.3)	 42.1	 (40.9-43.3)
MS (%)	 43.8	 (42.9-44.8)	 50.3	 (49.0-51.5)	 34.4	 (32.9-35.8)
Waist circumference (cm)	 94.32 ± 13.81	 (94.11-94.53)	 92.57 ± 14.05	 (92.30-92.84)	 97.14 ± 12.94	 (96.82-97.46)
BMI (kg/m²)	 29.13 ± 5.56	 (29.05-29.22)	 29.74 ± 5.93	 (29.63-29.86)	 28.14 ± 4.76	 (28.03-28.26)
SBP (mmHg)	 135.50 ± 17.62	 (135.23-135.78)	 136.43 ± 18.16	 (136.07-136.80)	 133.99 ± 16.5	 (133.57-134.41)
DBP (mmHg)	 83.46 ± 9.63	 (83.31-83.61)	 83.47 ± 9.65	 (83.27-83.66)	 83.46 ± 9.59	 (83.22-83.70)
HR (beats/min.)	 72.74 ± 8.33	 (72.60-72.88)	 73.02 ± 8.05	 (72.85-73.18)	 72.29 ± 8.75	 (72.06-72.53)
Fasting glucose (mmol/L)	 5.44 ± 1.24	 (5.42-5.45)	 5.40 ± 1.18	 (5.38-5.42)	 5.49 ± 1.32	 (5.46-5.53)
TC (mmol/L)	 6.02 ± 1.23	 (6.01-6.04)	 6.16 ± 1.20	 (6.14-6.18)	 5.81 ± 1.23	 (5.78-5.84)
LDL-C (mmol/L)	 3.74 ± 1.09	 (3.73-3.76)	 3.83 ± 1.09	 (3.81-3.86)	 3.60 ± 1.06	 (3.57-3.62)
HDL-C (mmol/L)	 1.53 ± 0.52	 (1.53-1.54)	 1.61 ± 0.51	 (1.61-1.62)	 1.40 ± 0.52	 (1.39-1.42)
TG (mmol/L)	 1.61 ± 1.27	 (1.59-1.63)	 1.49 ± 0.95	 (1.48-1.51)	 1.80 ± 1.63	 (1.76-1.84)
SCORE	 2.07 ± 1.83	 (2.04-2.09)	 1.97 ± 1.65	 (1.94-2.00)	 2.22 ± 2.09	 (2.17-2.28)

*Men and women did not differ with respect to DBP (p=0.462); they differed significantly with respect to diabetes mellitus at level 0.05 
(p=0.031) and differed significantly with respect to all other variables at level 0.001. 
BMI – body mass index; MS – metabolic syndrome; SBP – systolic blood pressure; DBP – diastolic blood pressure; HR – heart rate; TC – 
total cholesterol; LDL–C – low density lipoprotein cholesterol; HDL-C – high density lipoprotein cholesterol; TG – triglycerides.
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mented a very high prevalence of hypertension 
(86.1%), dyslipidaemia (96.8%), and abdominal obe-
sity (79.6%) in this high-risk group. Overall, more 
than half (55.7%) of the population had MS, whose 
presence augmented CVD morbidity and mortal-
ity, while 23.3% were current smokers. A family his-
tory of CHD was present in 56.9% of men and in 
52.7% of women (p<0.001 compared with men; over-
all 54.2%), while 8.4% of patients reported a positive 
family history of DM.

Discussion

Early diagnosis and correction of CVD risk factors is 
necessary in order to prolong human life and reduce 
morbidity.2 Not only should cardiologists be involved 
in solving this issue, but also the efforts of society and 
every resident of the country are crucial. To reduce 
the epidemic of CVD in Lithuania and all around 
the world, the first step is to estimate the prevalence 
of the risk factors. Only then can risk-factor correc-
tion programmes be developed and relevant medicine 
compensation schemes be created. Hypertension, 
dyslipidaemia, smoking, and diabetes are responsible 
for 32.7%, 15.1%, 10.4% and 16.4% of CVD risk, re-
spectively.13 These four risk factors account for 57.7% 
(57.0-58.4%) of CVD risk, representing a 10-year ex-

cess risk of CVD death of 5.66% (5.47-5.85%). Risk 
factors for CVD are widespread in Europe and all 
around the world, but correction has been success-
ful in only a small group of patients.14-16 Several epi-
demiological studies that estimated the prevalence of 
risk factors in specific populations were carried out in 
Lithuania (MONICA, CINDI projects), but the prev-
alence of risk factors should be monitored constantly, 
as the profile of the risk can change.9,17 Furthermore, 
results of epidemiological research do not always cor-
respond with the data from observation-intervention 
programmes.

Based on this rationale, the observation-interven-
tion LitHiR programme for identification and pre-
vention of high cardiovascular risk persons was start-
ed in Lithuania in 2006. The number of PHCIs taking 
part in this programme is 385/420, comprising 91.6% 
of all PHCIs in Lithuania.11 Within the period 2006-
2010, a total of 266,391 patients (36.9% of the target 
population) were examined.

Hypertension is the leading cause of CVD world-
wide. The rate of hypertension varies from 3.4% 
(among men) and 6.8% (among women) in India, 
to 68.9% (among men) and 72.5% (among women) 
in Poland, and to 72.7% in the EURIKA study.18,19 
Several factors (genetic, socio-demographic and en-
vironmental) may be responsible for this geograph-

Table 2. Characteristics of the whole high-risk sample.

	 Total (n=2908)	 Female (n=1917)	 Male (n=991)
	 Mean ± SD (95% CI)	 Mean ± SD (95% CI)	 Mean ± SD (95% CI)

Age (years)	 54.05 ± 6.06	 (53.83-54.27)	 57.17 ± 4.22	 (56.99-57.36)†	 48.02 ± 4.27	 (47.75-48.28)
Arterial hypertension (%)	 86.1	 (84.9-87.4)	 85.9	 (84.3-87.4)	 86.6	 (84.5-88.7)
Dyslipidaemia (%)	 96.8	 (96.1-97.4)	 97.0	 (96.2-97.7)	 96.4	 (95.2-97.5)
Diabetes mellitus (%)	 15.5	 (14.2-16.8)	 14.9	 (13.3-16.5)	 16.7	 (14.4%-19.0%)
Abdominal obesity (%)	 79.6	 (78.1-81.0)	 85.2	 (83.6%-86.8%)†	 68.7	 (65.8%-71.6%)
BMI ≥30 kg/m² (%)	 52.5	 (50.7-54.3)	 51.9	 (49.6%-54.1%)	 53.8	 (50.7%-56.9%)
Current smokers (%)	 23.3	 (21.8-24.9)	 13.5	 (12.0%-15.0%)†	 42.3	 (39.2%-45.4%)
MS (%)	 55.7	 (53.9-57.5)	 55.2	 (53.0%-57.4%)	 56.7	 (53.6%-59.8%)
Waist circumference (cm)	 103.24 ± 12.40	 (102.79-103.69)	 101.01 ± 12.36	 (100.46-101.56)†	 107.55 ± 11.31	 (106.85-108.26)
BMI (kg/m²)	 30.79 ± 5.18	 (30.60-30.98)	 30.76 ± 5.47	 (30.51-31.00)	 30.85 ± 4.59	 (30.57-31.14)
SBP (mmHg)	 155.45 ± 20.89	 (154.69-156.21)	 155.44 ± 21.71	 (154.47-156.41)	 155.48 ± 19.21	 (154.29-156.68)
DBP (mmHg)	 95.82 ± 11.58	 (95.40-96.25)	 94.54 ± 11.24	 (94.03-95.04)†	 98.32 ± 11.83	 (97.58-99.06)
HR (beats/min.)	 67.35 ± 11.69	 (66.92-67.77)	 67.44 ± 11.50	 (66.93-67.96)	 67.16 ± 12.04	 (66.41-67.91)
Fasting glucose (mmol/L)	 6.04 ± 1.60	 (5.98-6.10)	 5.92 ± 1.67	 (5.84-5.99)†	 6.27 ± 1.42	 (6.18-6.36)
TC (mmol/L)	 7.12 ± 2.08	 (7.05-7.20)	 7.26 ± 1.73	 (7.19-7.34)†	 6.85 ± 2.61	 (6.69-7.01)
LDL-C (mmol/L)	 4.70 ± 1.30	 (4.65-4.74)	 4.90 ± 1.27	 (4.84-4.96)†	 4.30 ± 1.27	 (4.23-4.38)
HDL-C (mmol/L)	 1.46 ± 2.94	 (1.35-1.56)	 1.52 ± 2.32	 (1.42-1.62)†	 1.33 ± 3.86	 (1.09-1.58)
TG (mmol/L)	 2.30 ± 2.87	 (2.19-2.40)	 1.95 ± 2.42	 (1.85-2.06)†	 2.96 ± 3.48	 (2.75-3.18)
SCORE	 2.58 ± 2.80	 (2.48-2.69)	 2.46 ± 2.88	 (2.33-2.59)	 2.83 ± 2.62	 (2.67-3.00)

*p<0.05 compared with men; †p<0.001 compared with men. 
MS – metabolic syndrome; BMI – body mass index; SBP – systolic blood pressure; DBP – diastolic blood pressure; HR – heart rate; TC – total cholesterol; 
LDL-C – low density lipoprotein cholesterol; HDL-C – high density lipoprotein cholesterol; TG – triglycerides.
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ic pattern. Prior to 1990, population data suggested 
that the prevalence of hypertension was decreasing; 
however, recent data have shown that it is increas-
ing again.20 The prevalence of hypertension in Lithu-
ania was always high, and varied from 60.3% to 78% 
among men and from 44.6% to 64% among women, 
depending on the region where the survey was con-
ducted and on the age of the population.9,17 During 
our study, hypertension was diagnosed in 60.2% of 
the middle-aged patients. The frequency of hyperten-
sion increases significantly from the age of 60. There-
fore, its prevalence in Lithuania could be higher. Un-
doubtedly, clinical studies have proven the benefits of 
arterial hypertension treatment. However, its correc-
tion and efforts to reach target blood pressure norms 
are rarely successful in everyday practice. According 
to data from the CINDI study, blood pressure con-
trol was successful only for a small fraction of patients 
with hypertension (2.6% of men and 5.3% of women) 
in Lithuania. The preliminary data from the LitHiR 
programme indicate that the control of hypertension 
is at 30% or higher since the programme started. 

Dyslipidaemia, elevated levels of LDL-C in par-
ticular, is a significant CVD risk factor. The treat-
ment of dyslipidaemia can reduce the risk of heart 
disease by 30% over a five-year period.21 The preva-
lence of dyslipidaemia also depends on geography. 
In the United States, 15.0% of patients had levels of 
TC >6 mmol/L.22 Other studies have shown a dys-
lipidaemia prevalence of 29.3%, varying from 21.0% 
in Chinese women to 36.9% in non-Hispanic white 
men.23 According to the EURIKA study, the preva-
lence of dyslipidaemia in primary prevention sub-
jects was 57.7%.19 Elevated LDL-C was predomi-
nant, and varied from 59.6% to 75.7% in the GE-
NOA study.24 The decrease in HDL-C was estimated 
to be from zero to 14.7% of patients, while elevated 
TG levels varied from 16.6% to 53.2%.24,26,27 The in-
dependent relationship of TG to the risk of future 
CVD events has long been controversial, yet lately it 
has been especially emphasised.25 In Lithuania, dys-
lipidaemia was diagnosed in 52.2-81% of men and in 
51.3-87% of women.9,17 In the LitHiR study, as ma-
ny as 88.8% of employable age residents have dys-
lipidaemia, which means almost nine patients out of 
ten. Elevated levels of TC were diagnosed in 80.5% 
(95% CI: 79.9-81.1%) and elevated levels of LDL-C 
in 75.7% (95% CI: 75.0-76.3%) of the middle-aged 
subjects. Although the TC and LDL-C levels were 
very high in the middle-aged individuals in Lithu-
ania, a low level of HDL-C was diagnosed only in 

16.2% of subjects. Elevated TG levels were found in 
30.6% of the middle-aged patients (27.1% of women 
and 36.2% of men). Monitored dyslipidaemia had its 
particularities among our subjects: elevated levels of 
LDL-C and TG dominated, while low levels of HDL-
C were less significant. Undertreatment of dyslipidae-
mia is a major public health challenge in Lithuania. 
According to the EUROASPIRE III study, in pa-
tients with CVD, treatment and correction of dyslipi-
daemia were among the lowest when compared with 
other European countries.14 The level of TC<4.5 
mmol/L was achieved in only 27.3% of patients, while 
the average for all the countries covered by the EU-
ROASPIRE III study was 55%. The preliminary da-
ta from the LitHiR study suggested that within the 
treated dyslipidaemia group there were only 5.0% of 
patients with successfully managed dyslipidaemia.

According to the data provided by the World 
Health Organisation, globally there are more than 
one billion overweight adults, of whom at least 300 
million are obese.28 The increased number of obese 
individuals leads to a higher prevalence of MS,21 
which, in its turn, increases the risk of DM, CVD, and 
cardiovascular or total mortality. In the analyses car-
ried out in the World Health Report 2002, approxi-
mately 58% of diabetes and 21% of CHD globally 
were attributable to a BMI above 21 kg/m2.28 The es-
timated prevalence of overweight and obesity in US 
adults was 67.3% in 2008, of whom 33.7% were obese 
(BMI>30 kg/m2).22 In the EURIKA study, 43.6% of 
patients were diagnosed with obesity.19 Among Cen-
tral and Eastern European hypertensive patients, ab-
dominal obesity was diagnosed in 47.2%.16 The prev-
alence of overweight in Lithuanian residents ranges 
from 61% to 80% among men and from 60.4% to 
83% among women.9,17 The data from our study re-
vealed abdominal obesity in 45.4% of subjects, and 
obesity in 38.2% of the middle-aged patients, with an 
average BMI of 29.13 ± 5.56 kg/m2. There is a signif-
icant correlation between obesity and MS. It is well 
known that MS increases the probability of cardio-
vascular death (by 2.6-4.2 times) and total mortal-
ity (by 1.9-2.1 times).29,30 The NHANES III study re-
vealed that in the United States MS was diagnosed in 
23.1% of adults.31 According to a study carried out in 
Greece, 23.6% of patients had MS (n=4753). Most 
of them (61%) had three MS components, 29% had 
four, and 10% had five.32 The Finnish population 
survey (n=3495) revealed a 48.8% and 52.6% prev-
alence of MS in 1992 and 2002, respectively. Partici-
pants included in the analysis were mostly middle-
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aged (45-64 years).33 The BP-CARE survey showed 
that 40.4% of the patients had MS.16 In Lithuania, 
the highest occurrence of MS was in the 55-64 year-
old group, where the prevalence of MS was 22.3% 
among men and 37.5% among women.34 The LitHiR 
study indicated an MS prevalence as high as 43.8% 
(95% CI: 42.9-44.8%) among middle-aged individu-
als. MS is closely related to DM type 2, whose preva-
lence is increasing very rapidly in the developed and 
developing countries.35 Every year, seven million peo-
ple are newly diagnosed with DM.36 Epidemiological 
studies have proven that the number of people with 
DM had doubled during twenty years. In our study, 
DM was present in 15.5% (95% CI: 14.2-16.8%) of 
the middle-aged individuals (14.9% of women and 
16.7% of men).

Smoking is one of the most important CVD risk 
factors. The INTERHEART study indicated that 
smoking increases the risk of myocardial infarction 
by three times.37 Another study showed that smok-
ing was highly related with left main CHD (odds ra-
tio 7.5, p<0.001).38 In the LitHiR study, only 21.5% 
(95% CI: 20.9-22.1%) of patients were current smok-
ers (42.1% of men, 95% CI: 40.9-43.3%, and 8.7% 
of women, 95% CI: 8.2-9.3%). Eventually, this in-
dicator determines the increase in the SCORE in-
dex. The need to evaluate patients’ total risk accord-
ing to the SCORE risk scale should be noted.2 Data 
from our study indicated that smoking was not crucial 
among the middle-aged individuals in Lithuania. The 
SCORE index was rather small, because of the young 
age and the low prevalence of smoking. The average 
SCORE in our study was 2.07 ± 1.83 (95% CI: 2.04-
2.09) and did not differ significantly between men 
and women.

Thus, the typical high-risk profile of the LitHiR 
subjects consists of a very high prevalence of hyper-
tension (86.1%), dyslipidaemia (96.8%) and abdomi-
nal obesity (79.6%), with a relatively low prevalence 
of low HDL-C and smoking. We also note that pa-
tients with the classical MS signs should be reassessed 
in specialized prevention units for the estimation of 
their exact risk, using additional laboratory and ar-
terial wall biomarkers. This enables us to determine 
subclinical atherosclerosis. These data will be pre-
sented in the near future.

It is important to be aware of several limitations 
of our results. The present study examined a sam-
ple of men aged 40-55 years and women aged 50-65 
years. A future study is needed to examine younger 
and older samples. Some risk factors that are impor-

tant in risk assessment, such as psychosocial factors, 
social class and others, were not taken into account. 
In addition, physical activity status, smoking and nu-
trition habits were assessed by self-reporting; there-
fore, some subjects may have been misclassified.
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