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ABSTRACT

Introduction:

Cardiovascular diseases (CVDs) remain the leading cause of mortality, morbidity, and
healthcare expenditure worldwide, including Slovakia. The prevention of CVD is a cornerstone
of modern preventive medicine. Recent epidemiological data highlight the ongoing need for
comprehensive strategies focused on early diagnosis, effective treatment, and sustained
preventive efforts.

Sample and Methods:

We conducted a cross-sectional study of 426 patients in a general practitioner’s outpatient clinic
in the small town, located in the Bratislava region of Slovakia . The study included patients
who underwent preventive health check-ups in 2024. The sample consisted of 426 patients aged
40-69 years (57.7% women, mean age 55.16 + 8.83 years; 42.3% men, mean age 54.91 + 8.68
years). The study focused on the prevalence of CVD risk factors and the assessment of
cardiovascular risk using the SCORE2 model.

Results:

A high prevalence of biological and lifestyle-related risk factors (smoking, alcohol
consumption, overweight, obesity, hypertension, and dyslipidemia) was observed. Using
SCORE2 algorithms, 70% of individuals were classified as having high or very high
cardiovascular risk. The prevalence of additional CVD risk factors not included in SCORE2
increased with higher global cardiovascular risk. A statistically significant association was
found between cardiovascular risk and waist-to-height ratio (WHtR), diabetes mellitus, and
excessive alcohol consumption.

Conclusion:

A high proportion of individuals in this study elevated cardiovascular risk, based on both
individual risk factors assessment and the SCORE2 model. Regular reassessment of
cardiovascular risk is essential, as it may change over time due to the influence of modifiable
risk factors. Such monitoring enables long-term tracking of both positive and negative trends
in an individual’s cardiovascular health.

Keywords:
Cardiovascular diseases; risk factors; cardiovascular risk; SCORE2; general practice; primary
prevention; lifestyle



1 INTRODUCTION

Cardiovascular diseases (CVD) are the leading cause of death among chronic non-
communicable diseases worldwide and were responsible for approximately 19.4 to 20.5 million
deaths in 2021 [1]. According to the Global Burden of Cardiovascular Diseases and Risks
Report, the number of deaths due to CVD increased from 12.4 million in 1990 to 19.8 million
in 2022, reflecting the growth, ageing of the global population and the impact of the presence
of preventable risk factors [2]. In 2019, more than 1.8 million people died from CVD in the
European Union (EU) and 3.9 million in Europe in general [2]. More than 6 million new CVD
cases occur in the EU each year, and the economic burden is estimated at approximately EUR
210 billion annually [3].

Before 2004, the proportion of deaths attributable to CVD in EU countries was 34.4%.
Following the enlargement of the EU in 2004, when 10 new countries joined, this proportion
increased to 51.9% [2]. Significant regional disparities in CVD mortality persist across EU
countries, with the highest mortality observed in Eastern and Baltic countries compared to
Western and Southern Europe, where rates are 4- to 7-fold higher in high-burden countries [2].
According to Eurostat, the standardised CVD death rate in Slovakia was approximately 600 per
100,000 population in 2023. Mortality trends declined between 1980 and 2010 by 25.7% in
men and 30.5% in women [4,5]. According to the National Health Information Centre of
Slovakia, CVDs accounted for 45.0% of all deaths in 2024 [6].

In 2003, the European Society of Cardiology (ESC) developed the SCORE (Systematic
COronary Risk Evaluation) model, based on 12 European cohort studies involving
approximately 250,000 apparently healthy individuals, to estimate the 10-year risk of fatal
cardiovascular events [5]. In 2021, the ESC introduced recalibrated models—SCORE2 and
SCORE2-OP (Systematic COronary Risk Evaluation 2 for Older People)—to estimate the 10-
year risk of fatal and non-fatal cardiovascular events in individuals without prior CVD or
diabetes, 40-69 years of age and 70-89 years, respectively [7,8].

The SCORE2 model provides a clinical estimate of the combined effect of multiple risk factors,
including sex, age, smoking, systolic blood pressure, and non-HDL cholesterol, and is widely
used in clinical practice. Based on country-specific CVD mortality rates published by the WHO,
SCORE2 and SCORE2-OP are calibrated for four European risk regions (low, moderate, high
and very high risk). Slovakia belongs to the high-risk category and applies SCORE2 charts to

estimate both fatal and non-fatal cardiovascular risk in the population [8].



Reducing CVD mortality and morbidity requires regular screening for risk factors, early
identification of high-risk individuals, and timely preventive interventions. These measures,
implemented within routine preventive examinations, are particularly important given the
current epidemiological situation. Identifying individuals at elevated risk enables early
intervention and personalised care to prevent future cardiovascular complications before
clinical manifestation. Because behavioural risk factors play a crucial role in the development
of CVD, their effective management can substantially reduce the incidence of the disease.

In Slovakia, the majority residents are registered with a general practitioner (GP), who typically
maintains a long-term relationship with patients and has a comprehensive knowledge of their
medical history. Therefore, general practitioners play a key role in initiating, coordinating, and
providing long-term follow-up on CVD prevention [8]. Preventive health check-ups are widely
available; however, only 46% of adults attended such examinations in 2024, with the lowest
participation observed among individuals aged 25-44 years [6].

Health check-ups aim to evaluate an individual’s overall health status, identify risk factors,
estimate cardiovascular risk, and enable early detection of chronic diseases, while guiding
appropriate interventions related to nutrition, lifestyle, and disease prevention. The objective of
this study was to examine the impact of risk factors that contribute to the development of CVD
in people undergoing preventive health cheques at an outpatient general practitioner's clinic and
to estimate cardiovascular risk using the SCORE2 model. In addition, the study aimed to
evaluate the potential to reduce the incidence of disease through systematic screening and

preventive strategies.



2 SAMPLE AND METHODS

Study Design and Setting
We conducted a cross-sectional study in a general practitioner’s outpatient clinic in the town of
Modra, located in the Bratislava region in the western part of Slovakia. The study included

patients who underwent preventive health check-ups.

Inclusion and Exclusion Criteria
The inclusion criteria comprised male and female patients aged 40—69 years who attended a
preventive health check-ups in 2024. The exclusion criteria included pregnancy, previously

established cardiovascular disease, and active cancer treatment.

Data Collection

Data were collected from patients’ medical records, including family history of CVD and
personal medical history (hypertension and diabetes). Anthropometric (body height, body
weight, waist circumference, body mass index [BMI], and waist-to-height ratio [WHtR]),

clinical, and laboratory measurements were obtained.

Blood pressure was measured using two consecutive readings with a validated automatic device
(Omron HBP-1120) under standardized conditions [9]. A lipid profile (total cholesterol, HDL
cholesterol, non-HDL cholesterol, LDL cholesterol, and triglycerides) was assessed from

venous blood samples and analysed in a certified laboratory (BPB MED).

Hypertension and type 2 diabetes mellitus (T2DM) were identified based on documented
medical history. Lifestyle risk factors included smoking and alcohol consumption. Smoking
status was categorized as current or former smoking. Alcohol consumption was classified as
follows: non-drinkers (no alcohol use in the past year and no history of regular drinking),
occasional drinkers (alcohol use in the past year but not on a weekly basis), ex-drinkers (no or
occasional alcohol use in the past year but previously consumed alcohol regularly), and current

drinkers (alcohol consumption on most weeks during the past year) [10].

The prevalence of individual risk factors was analysed separately for men and women. Based
on the identified risk factors, the individual 10-year cardiovascular risk was estimated using the

SCORE?2 system calibrated for high-risk European countries [8].



Ethical Approval
This study was approved by the Ethics Committee of the Bratislava Self-Governing Region
(reference number 0247/25) on September 16, 2025.

Statistical analysis

Statistical analyses were performed using Microsoft Excel 2024 and IBM SPSS Statistics for
Windows, version 29.0 (IBM Corp., Armonk, NY, USA). Descriptive statistics were used to
summarize the anthropometric, clinical, and laboratory characteristics of the study population.
Continuous variables are presented as means + standard deviations (SDs), whereas categorical
variables are presented as frequencies and percentages. Group comparisons were performed
using the chi-square test for categorical variables and the Mann—Whitney U test or Kruskal—
Wallis test for continuous variables, as appropriate. The normality of data distribution was
assessed using the Shapiro—Wilk test. Binary logistic regression analysis was performed to
evaluate the associations between cardiovascular disease (CVD) risk category (dependent
variable) and individual CVD risk factors (independent variables). The results are presented as
odds ratios (ORs) with 95% confidence intervals (Cls). A two-sided p value < 0.05 was

considered statistically significant.



3 RESULTS

Anthropometric, clinical and behavioural characteristics

A total of 426 patients were included in the study, comprising 246 (57.7%) women (mean age
55.2 + 8.8 years) and 180 (42.3%) men (mean age 54.9+8.7 years). The mean waist
circumference was 91.734 14.78 cm in women and 101.58+12.70 cm in men. The overall mean
body mass index (BMI) was 27.01+4.97 kg/m?, and the mean waist-to-height ratio (WHtR) was
0.56+0.09. The average systolic blood pressure was 135.30+16.57 mmHg and diastolic blood
pressure was 81.99+9.54 mmHg.

In the total sample, the mean total cholesterol level was 5.26 + 1.23 mmol/L, mean LDL
cholesterol was 3.58 £ 1.20 mmol/L, mean HDL cholesterol was 1.39 + 0.40 mmol/L, and mean
triglyceride level was 1.52 + 1.00 mmol/L. The mean non-HDL cholesterol level was 3.87 +
1.21 mmol/L.

A family history of CVD was reported by 62% of participants. Hypertension was diagnosed in
42.7% of individuals, and 8% had type 2 diabetes mellitus. Smoking was reported by 26.1% of
participants, with a slightly higher prevalence among men (27.8%). The prevalence of high
alcohol consumption (>100 g/week) was 9.4% among men.

Baseline characteristics of studied group are summarized in Table 1.

Prevalence of CVD risk factors

Among the study participants, more than one-third (39.2%) were overweight (31.1% of women
and 50.0% of men). While clinical obesity was observed nearly in one-quarter (24.6%), with a
higher occurrence observed in men, 23.6% of women and 26.1% of men were obese. Central
(abdominal) obesity was identified in more than two-thirds (76.0%) of participants, affecting
78.5% of women and 72.6% of men. Nearly 80% of participants had a waist-to-height ratio
(WHtR) above 0.5.

Elevated systolic blood pressure (SBP > 140 mmHg) was recorded in 35.4% of participants,
and elevated diastolic blood pressure (DBP > 90 mmHg) in 23.2%, with both being more

prevalent in men than in women.



Table 1 Anthropometric, clinical and behavioural characteristics of the sample (mean + SD,

categorical data as %)

Total 'Women Men

(n =426) n = 246) n=180) b-value

mean + SD mean + SD mean + SD
Sex (%) - 57.7 42.3
Age (years) 55.05+8.76 55.16 £8.83 5491 +£8.68 pns.
Height (cm) 170.79 £9.25  [165.49+6.09 |178.03 £7.80 [<0.001
Weight (kg) 79.47+17.40 [72.67+£15.52 [88.76 +15.45 [<0.001
Waist circumference (cm) 05.88+14.76  P1.73+£14.78 [101.58 £12.70 <0.001
'WHIR (cm/cm) 0.56 +£0.09 0.55+0.09 0.56 £ 0.08 n.s.
BMI (kg/m?) 27.01 +4.97 26.41 £530 P7.84+436 <0.01
Office systolic BP (mmHg) 13530+ 16.57 (133.76 £ 17.17 |137.40 £ 15.52 [<0.05
Office diastolic BP (mmHg) 81.99 £ 9.54 80.91£9.24  83.46+9.76 <0.01
LDL-cholesterol (mmol/L) 3.58+1.20 3.69 +1.22 3.43 £ 1,15 <0.05
HDL-cholesterol (mmol/L) 1.39+£0.40 1.50 £0.40 1.24 £0.36 <0.001
NonHDL-cholesterol (mmol/L) (.87 + 1.21 3.94 +1.23 3.79+1.19 n.s.
Total cholesterol (mmol/L) 5.26 +1.23 5.44 +1.22 5.01 £1.19 <0.01
Triglycerides (mmol/L) 1.52+1.00 1.45+0.95 1.63 £1.06 <0.05

SD standard deviation, CVD Cardiovascular Disease, WHtR Waist to Height Ratio BMI Body
Mass Index, BP Blood Pressure, LDL -Cholesterol Low-Density-Lipoprotein Cholesterol,

HDL Cholesterol High - Density - Lipoprotein Cholesterol, Non-HDL-Cholesterol Non-High-
Density-Lipoprotein Cholesterol, P Value n.s. Not Significant



Mean lipid levels exceeded reference values in both sexes, with the exception of triglycerides.
Elevated LDL cholesterol levels were detected in 65.3% of participants, while increased non-

HDL cholesterol levels were present in 49.8% of the total cohort (Table 2).

Table 2 Prevalence of CVD risk factors between genders

Total Women Men
Risk factors (n=4206) (n = 246) (0= 180) | p-value
n (%) n (%) n (%)
No 315 (73.9%) 185 (75.2%) (721329/)
Smoking 50 - 18-
0
Yes 11(26.1%) | 61(248%) | o7 go
< 18.5 kg/m? 7 (1.6%) 5(2.0%) 2 (1.1%)
<18.5-24.9 0 0 41
kg/m? 147 (34.5%) 106 (43.1%) (22.8%)
BMI 90 <0.001
> 25 kg/m? 167 (39.2%) 77 (31.3%) (50.0%)
> 30 kg/m? 105 (24.6%) 58 (23.6%) (26417%)
<94 cm men; 49
<80 cm 102 (24%) 53 (21.5%) (27.4%)
Waist women o
\ n.s.
circumference >94 cm 130
men; > 80 cm 323 (76%) 193 (78.5%) (72.6%)
women o
<0.5 88 (20.7%) | 64 (26%) (1323?%
WHIR T 6° <0.01
0 0
>0.5 338 (79.3%) 182 (74%) (86.7%)
107
0 0
Office systolic <140 mmHg 275 (64.6%) 168 (68.3%) (59.4%) 0,059

BP . . 73
> 140mmHg | 151 (354%) | T8 GLT%) | 0o

126
(70.0%) | <0.01
>0 mmHg | 99 (23.2%) | 45 (18.3%) |54 (30%)
~5mmol/l | 181 (42.5%) | 84 (34.1%) |97 (53.9%)
>5Smmol/L | 245 (57.5%) | 162 (65.9%) |33 (46.1%)
>Tmmol/L | 106 (24.9%) | 61 (24.8%) 45 (25.1%)
HDL- cholesterol |\ on | 319(75.1%) | 185 (75.2%) (7}‘_39‘}%) n.s-
71
(39.4%)

Office diastolic | <90mmHg | 327 (76.8%) | 201 (81.7%)
BP

Total-cholesterol <0.001

LDL-cholesterol optimal 148 (34.7%) 77 (31.3%) n.s.




109
0 0
>3mmol/L | 278 (65.3%) | 169 (68.7%) (60.6%)
‘ 98
0 0
DL optimal 214(502%) | 116 (472%) | (54 404 |
cholesterol >3.8mmol/L | 212(49.8%) | 130 (52.8%) (45862%)
optimal 302 (70.9%) | 178 (72.4%) (681 éi/)
Triglycerides 56 - n.s.
> 1.7mmol/L | 124 (29.1%) 68 (27.6%) (31.1%)
. 0
no 246 (57.7%) | 150 (61%) (53936%
Hypertension é4 } n.-s
yes 180 (423%) | 96(39%) | (70,
164
Type 2 Diabetes no 39292%)  [2280927%) | 91 10) | s
Mellitus yes 34 (8%) 18 (7.3%) |16 (8.9%)
79
0 0
Family history of no 162(38%) | 83(33.7%) | (43905 005
CVD yes 264(62%) | 163 (66.3%) | 5 61?(1% )
no/abstainer 83 (19.5%) 45 (18.3%) (21318‘V)
. (1]
Alcohol . . . 125 | <0.001
consumption Occasional 322 (75.6%) 197 (80.1%) (69.4%)
Daily 21 (4.9%) 4(1.6%) |17 (9.4%)

CVD Cardiovascular Disease, P Value, BMI Body Mass Index, WH(R Waist to Height Ratio
BP Blood Pressure, LDL -C Low-Density-Lipoprotein Cholesterol, Non-HDL-C Non-High-
Density-Lipoprotein Cholesterol, n.s. Not Significant

Comparison of CVD Risk Factors by Sex
Differences in CVD risk factors between women and men are presented in Table 2. Statistically

significant differences were observed for BMI (p < 0.001), WHtR (p < 0.01), systolic blood
pressure (p = 0.059), diastolic blood pressure (p < 0.01), family history of CVD (p < 0.05), and
alcohol consumption (p < 0.001).

Cardiovascular Risk Assessment and SCORE2 Analysis

According to the SCORE2 assessment, 70.0% (n=298) of participants were classified as having
high and very high risk, to developing fatal or non-fatal CVD within 10 years [86.6% (n=156)
of men and 57.8% (n=142) of women]. The prevalence was higher in men [high risk of 54.4%
(n=98) and very high risk of 32.2% (n=58) (p < 0.001] (Table 3).



Table 3 Classification of patients into cardiovascular risk categories based on SCORE2

system
Total Women Men
SCORE2 (n = 426) (n = 246) (n = 180) value
n (%) n (%) n (%) P
Low-to-moderate 128 (30%) 104 (42.2%) 24 (13.4%)
CVD risk <0.01
High CVD risk 183 (43%) 85 (34.6%) 98 (54.4%) :
Very high CVD risk 115 (27%) 57 (23.2%) 58 (32.2%)

CVD Atherosclerotic Cardiovascular Disease, SCORE?2 Systematic COronary Risk Evaluation

2, P Value

To evaluate CVD risk factors not included in SCORE2 (overweight, obesity, abdominal

adiposity, evaluated WHtR, diastolic blood pressure > 90 mmHg, LDL cholesterol >3 mmol/L,

triglycerides > 1.7 mmol/L, type 2 diabetes mellitus, alcohol consumption, and family history

of CVD), chi-square tests were performed. The prevalence of several risk factors increased with

higher cardiovascular risk. Overweight, obesity, abdominal obesity (waist circumference and

WHItR), elevated triglycerides, and diabetes mellitus showed significant associations with

higher CVD risk. Occasional alcohol consumption demonstrated a statistically significant

inverse (potentially protective) association (Table 4).

Table 4 Prevalence of CVD risk factors not included in the SCORE?2 assessment in various
cardiovascular risk categories according to the SCORE2

SCORE2
Low-to- .
moderate High CVD risk Yery high CVD
) risk
CVD risk
n=183) n=115) p-value
(n=128)
Risk factors n (%) n (%) n (%)
< 18.5 kg/m? |5 (3.9%) 1 (0.5%) 1(0.9)
< 18.5-24.9
BMI kg/m? 55 (43%) 58 (31.7%) 34 (29.6) <0.01
> 25 kg/m? 45 (35.2%) [B1 (44.3%) 41 (35.7)




> 30 kg/m? 23 (18%) 13 (23.5%) 39 (33.9)
< 94 cm men; <
80 cm women {5 (35.2%) KO0 (22%) 17 (14.8)
Waist <0.01
circumference > 94 cm )
men; > 80 cm
women 83 (64.8%) |142 (78%) 98 (85.2%)
< 0.49 45 (352%) P2 (17.5%) |11 (9.6%)
'WHtR <0.01
£ 0.5 83 (64.8%) [151 (82.5%) [104 (90.4%)
<90 mmHg  [107 (83.6%) |137 (74.9%) |83 (72.2%)
Office diastolic BP S.
S00mmHg  P1(164%) W6 (25.1%) B2 (27.8%)
optimal 42 (32.8%) 62 (33.9%) W4 (38.3%)
LDL-cholesterol S.
>3 mmol/L 86 (67.2%) [121 (66.1%) [71 (61.7%)
optimal 103 (80.5%) 126 (68.9%) [13 (63.5%)
Triglycerides <0.05
> 1.7 mmol/L 25 (19.5%) |57 (31.1%) 12 (36.5%)
Type 2 Diabetes 10 127(99.2%) |70 (92.9%) P35 (82.6%)
i <0.01
Mellitus es 1(08%)  [13(7.1%) PO (17.4%)
Family history of 10 54 (422%) |65 (35.5%)  P3 (37.4%)
S.
CVD ves 74 (57.8%) |18 (64.5%) [12 (62.6%)
no/abstainer 22 (17.2%) B4 (18.6%) 27 (23.5%)
Alcohol bccasional  [105 (82.0%) [139 (76%) 78 (67.8%) <0.05
consumption
daily 1(0.8%)  |10(55%) |10 (8.7%)

SCORE?2 Systematic COronary Risk Evaluation 2 CVD Cardiovascular Disease P Value BMI
Body Mass Index, WHtR Waist to Height Ratio BP Blood Pressure, LDL -C Low-Density-
Lipoprotein Cholesterol, n.s. Not Significant

Binary logistic regression analysis confirmed that waist-to-height ratio (OR = 3.06; 95% CI:
1.42-6.59; p < 0.01), diabetes mellitus (OR = 10.53; 95% CI: 1.40-79.48; p < 0.05), and

excessive alcohol consumption (OR =9.12; 95% CI: 1.10-75.74; p < 0.05) were significantly

associated with increased cardiovascular risk (Table 5).




Table 5 Impact of risk factors associated in high or very high CVD risk according to the
SCORE?2 system

Risk factors OR p-value 95 % CI
BMI > 25 kg/m*> 30 kg/m? 0.90 n.s 0.50 - 1.62
Waist circumference > 94cm men/ > 80cm women | 1.00 n.s 0.50-1.97
WHItR 2 0,5 3.06 <0.01 1.42 - 6.59
Office diastolic BP > 90 mmHg 1.38 n.s 0.78 —2.44
LDL-cholesterol > 3 mmol/L 0.92 n.s 0.57-1.48
Triglycerides > 1.7 mmol/L 1.39 n.s 0.80 -2.41
Type 2 Diabetes Mellitus 10.53 <0.05 1.40 —79.48
Family history of CVD 1.14 n.s 0.73-1.79
Occasional alcohol consumption 0.83 n.s 0.47-1.48
Excessive alcohol consumption 9.12 <0.05 1.10-75.74

CVD Cardiovascular Disease, B f Regression Coefficient, P Value, CI Confidence Intervals,
BMI Body Mass Index, WHtR Waist to Height Ratio, BP Blood Pressure, LDL -C Low-
Density-Lipoprotein Cholesterol

4 DISCUSSION

Cardiovascular diseases (CVD) remain the leading cause of death worldwide, including in the
European Union and Slovakia. In Slovakia, a gradual slight decline in CVD mortality has been
observed, with the standardized death rate decreasing by nearly 16% during the years 2015-
2019. Despite this positive trend, progress was interrupted during the COVID-19 pandemic [6].
The World Health Organization (WHO) has identified several key CVD risk factors, indicating
that a substantial proportion of CVD can be prevented by addressing behavioural and
environmental risk factors such as tobacco use, unhealthy diet (particularly excessive intake of
salt, sugar, and fats), obesity, physical inactivity, harmful alcohol consumption, and air
pollution [11].

It is well established that many individuals adopt unhealthy behaviours early in life and tend to

maintain them into adulthood, including poor dietary habits, physical inactivity, smoking, and



excessive alcohol consumption. Numerous studies have demonstrated that in individuals with
an unhealthy lifestyle, risk factors tend to accumulate and are strongly associated with an
increased risk of CVD [12-20].

In the present study of 426 patients aged 40—69 years who underwent preventive health check-
ups at a general practitioner’s clinic, a high prevalence of CVD risk factors was observed. These
included family history of CVD, smoking, overweight and obesity (predominantly of the
abdominal type), elevated blood pressure, and increased levels of total cholesterol, LDL
cholesterol, and non-HDL cholesterol. The study population represents a specific group of
adults who might be expected to have a higher level of awareness regarding prevention, healthy
lifestyle behaviours, and proper nutrition.

In this sample, the prevalence of current smoking was 26.1%, with a higher proportion observed
among men (27.8%). The prevalence of regular alcohol consumption was 9.4% among men.
The epidemiological study of behavioural cardiovascular risk factors conducted in France
reported that, despite substantial preventive efforts targeting smoking, the prevalence of
behavioural risk factors remains high in the French population and continues to be a public
health concern [21].

The effects of low and regular alcohol consumption remain controversial in the scientific
literature [22]. In France, guidelines for lower risk alcohol consumption were introduced in
2017 by a panel of experts and are regularly communicated to the public in order to promote
reduction of alcohol consumption and mitigate its adverse health effects [23].

In the present study, the mean waist circumference in the sample was 95.88 + 14.76 cm, which
represents a considerable concern, as it indicates an elevated risk of developing CVD. When
evaluating the impact of CVD risk factors not included in the SCORE2 assessment, we found
that these factors further increased overall cardiovascular risk and the likelihood of individuals
being classified into higher SCORE?2 risk categories.

Waist circumference, in particular, emerged as a significant predictor of increased
cardiovascular risk. Each 1 cm increase in waist circumference was associated with a
statistically significant increase in the probability of belonging to a higher SCORE2 risk
category. Similarly, a study by Suwala and Junik identified both BMI and waist circumference
as predictors of CVD, with larger waist circumference in both men and women increasing the
risk of a cardiovascular event by 3.8- to 4.8-fold over a 10-year period [24].

Another study by Gryglewska-Wawrzak et al. examined factors associated with the SCORE2

model and found that individuals in high-risk categories more frequently presented with obesity



[25]. The association between obesity and an increased risk of coronary artery disease has been
consistently demonstrated across multiple epidemiological studies [26—29].

Large prospective analyses suggest that this relationship is largely mediated by comorbidity
such as hypertension, dyslipidemia, and diabetes mellitus [30]. Interestingly, a study by Shao
Chuan et al. described the so-called “obesity paradox™ in stroke, where a higher BMI at the time
of diagnosis was associated with better functional outcomes and improved survival among
stroke patients [31].

When assessing CVD risk, we found that the majority of patients were classified in the high
CVD risk category and did not achieve target LDL cholesterol levels [32]. Among individuals
at high CVD risk, 66.1% had elevated LDL cholesterol levels.

In Slovakia, the SlovakLipid retrospective study by Toth et al. reported that more than 90% of
patients with very high cardiovascular risk fail to achieve target LDL cholesterol levels [33].
Similarly, in the study by Pereira Santos et al. [34], which assessed cardiovascular risk using
the SCORE2 system, 62.39% of participants had elevated LDL cholesterol levels, while only
7% of individuals in the high-risk category and 3% in the very high-risk category achieved
recommended LDL cholesterol targets.

Comparable findings were reported by Campos et al. [35], who found that 94.7% of patients
had elevated LDL cholesterol levels and did not reach target values, despite 35.9% of them

receiving lipid-lowering treatment.

In our sample, the prevalence of high (54.4%) and very high (32.2%) cardiovascular risk among
men may be partially explained by the cardioprotective effect of oestrogen in premenopausal
women [36].

The EPIC-Norfolk prospective population cohort study, which included 22,673 apparently
healthy individuals aged 40-69 years (SCORE2) and 70-79 years (SCORE2-OP),
demonstrated that the SCORE2 low-risk model performs well in middle-aged populations and
can support healthcare providers in identifying individuals who may benefit from preventive
interventions [37].

In a study by Csentéri et al., who compared cardiovascular risk levels in more than 85,000
individuals aged 40-65 years using SCORE and SCORE2, 44% of participants were
reclassified into higher risk categories when using SCORE2. The authors also highlighted
significant challenges in achieving lipid target values in primary healthcare settings [38].
Similarly, a large retrospective cohort study by Voorbrood et al., including 205,548 adults aged

40-69 years undergoing their first cardiovascular assessment in general practice, found that



SCORE?2 predicted a 6.2% risk of cardiovascular events, whereas the observed risk was higher
(10.1%), suggesting that SCORE2 may underestimate cardiovascular risk in primary care [39].
In our study, occasional alcohol consumption (< 2.8 g/day) appeared to demonstrate a
cardioprotective association. However, binary logistic regression analysis did not confirm this
effect; on the contrary, excessive alcohol consumption was significantly associated with
increased cardiovascular risk. Given that the study was conducted in a small town located in a
traditional wine-producing region of Slovakia, we further contextualized these findings within
the current evidence on alcohol consumption.

According to the 2021 ESC Guidelines for cardiovascular disease prevention, the upper
recommended limit for alcohol consumption is approximately 100 g of pure alcohol per week,
corresponding to roughly 8—14 g per standard drink, with similar limits for men and women.
Importantly, randomized studies do not support a protective effect of moderate alcohol
consumption on cardiovascular outcomes [8]. Excessive alcohol intake or binge drinking is
associated with a linear increase in the risk of stroke, coronary artery disease, and heart failure
[8].

The relationship between alcohol consumption and cardiovascular disease is complex and often
described as biphasic. While some epidemiological studies suggest that low-to-moderate
alcohol intake may be associated with reduced cardiovascular risk, these findings remain
controversial due to potential confounding factors.

Recent guidance emphasized by Gupta et al. in the American Journal of Cardiology highlights
that such recommendations are not intended to encourage alcohol consumption but rather to
reduce risk among current drinkers. The American Heart Association recommends limiting
alcohol intake to no more than one standard drink per day for women and two for men [40].
Evidence from Piano et al. suggests that reducing or abstaining from alcohol may lower the risk
of certain cardiovascular conditions, such as hypertension, although uncertainty remains
regarding the effects of light drinking (1-2 drinks per day) [41]. A large analysis by
Krittanawong et al., based on 56 cohorts, found that moderate wine consumption (1-4 drinks
per week) was associated with lower cardiovascular mortality compared with beer or spirits;
however, observational studies may overestimate these benefits, and further prospective
research is needed [42].

Findings from the PREDIMED trial led by Inés Dominguez-Loépez indicated that light-to-
moderate wine consumption (approximately half to one glass per day) was associated with a
reduced risk of cardiovascular events among high-risk individuals adhering to a Mediterranean

diet. However, this protective effect disappeared at higher levels of consumption [43].



Socioeconomic determinants of cardiovascular risk have also been reported, with studies by
Santos et al. and Dienhart et al. demonstrating associations between CVD risk, educational
level, and health literacy [44,45]. Additionally, Dieterle et al. reported that 71.7% of patients
with arterial hypertension in a general practice population in Switzerland were classified as

high-risk, with a high prevalence of CVD risk factors and target organ damage [46].

Limitations

Several limitations of this study should be acknowledged. First, the lack of a significant
association between LDL cholesterol and cardiovascular risk may be related to the small sample
size and the absence of detailed data on lipid-lowering therapy. Second, the observed inverse
association between alcohol consumption and cardiovascular risk suggests a potential J-shaped
relationship; however, this finding may be influenced by residual confounding and should be
interpreted with caution. Current evidence does not support recommending alcohol
consumption as a preventive strategy. The selection of participants was not random and the data
cannot be generalized.

Finally, data on socioeconomic status were not collected, which limits the ability to identify

and target high-risk populations more effectively in future prevention strategies.

5 CONCLUSIONS

Our study focuses on individuals at high and very high risk of CVD, with the aim of preventing
the development and progression of risk factors. A substantial proportion of participants were
identified as having elevated cardiovascular risk, based on both individual risk factors and the

SCORE2 model.

Preventive examinations play an essential role in the routine assessment of cardiovascular risk
in both primary and secondary prevention. Primary prevention specifically targets individuals
at increased risk of developing CVD. Once a risk factor is identified, it is crucial to inform and
educate patients about strategies to reduce or eliminate this risk. This includes promoting
healthy lifestyle behaviours, maintaining optimal body weight, supporting adherence to lipid-
lowering and antihypertensive treatment, and achieving recommended target levels for LDL

cholesterol and blood pressure.

Regular reassessment of cardiovascular risk is essential, as risk status may change over time

due to the influence of modifiable factors.
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