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1. Wykaz stosowanych skrotow

ACS (Acute Coronary Syndrome) — ostry zespot wiencowy
Apo B — apolipoproteina B

ASCVD (Atherosclerotic Cardiovascular Disease) — miazdzycowa choroba sercowo-
naczyniowa

BMI (Body Mass Index) — wskaznik masy ciata

CABG (Coronary Artery Bypass Grafting) — pomostowanie aortalno-wiencowego
CAC (Coronary Artery Calcium) — wskaznik zwapnienia t¢tnic wiencowych

CCS (Chronic Coronary Syndrome) — przewlekty zespo6t wiencowy

CVD (Cardiovascular Disease) — choroba sercowo-naczyniowa

DALYs (Disability-Adjusted Life Years) — lata zycia skorygowane niesprawnoscia

GIP (Glucose-dependent insulinotropic polypeptide) — glukozozalezny peptyd
insulinotropowy

GLP-1 (Glucagon-like peptide-1) — glukagonopodobny peptyd 1

GUS — Gtoéwny Urzad Statystyczny

hs-CRP (high-sensitivity C-reactive protein) — wysokoczute biatko C-reaktywne

IDF (International Diabetes Federation) — Migdzynarodowa Federacja Diabetologiczna

ISCED (International Standard Classification of Education) — Migdzynarodowa Standardowa
Klasyfikacja Edukacji

LDL-C (low-density lipoprotein-cholesterol) — cholesterol frakcji lipoprotein o niskiej
gestosci

Lp(a) — lipoproteina (a)
NFZ — Narodowy Fundusz Zdrowia

nie-HDL-C (non high-density lipoprotein-cholesterol) — cholesterol bez frakcji lipoprotein o
wysokiej gestosci

NO (Nitric oxide) — tlenek azotu
ORPKI - Ogolnopolski Rejestr Procedur Kardiologii Inwazyjnej
PCI (Percutaneous Coronary Intervention) — przezskorna interwencja wiencowa

PM 2.5 (Particulate Matter) — aerozole atmosferyczne, ktorych §rednica nie przekracza 2.5
mikrometra

POChHP — Przewlekta Obturacyjna Choroba Ptuc



PTSD (Post-Traumatic Stress Disorder) — zespot stresu pourazowego
RAA — uklad renina-angiotensyna-aldosteron
SGLT2 (Sodium-Glucose Co-transporter 2) — kotransporter sodowo-glukozowy typu 2

STEMI (ST-Elevation Myocardial Infarction) — zawat mig$nia sercowego z uniesieniem
odcinka ST

T1DM (Type 1 Diabetes Mellitus) — cukrzyca typu 1
T2DM (Type 2 Diabetes Mellitus) — cukrzyca typu 2
WHO (World Health Organization) — Swiatowa Organizacja Zdrowia
WHR ( Waist-to-Hip Ratio) — wskaznik talia-biodro
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prevention.
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Risk factors for cardiovascular diseases:
the focus on primary prevention
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ABSTRACT

Views on the etiopathogenesis of atherosclerosis are subject to evolution. In addition to the classic well-known risk fac-
tors, new ones related to mental state, social life and environment are being discovered. Both acute and chronic stress
stimulate inflammatory processes. Due to the change in lifestyle and eating habits, the accumulation of risk factors in
childhood is an increasing problem. Knowledge of risk factors allows for effective primary prevention of cardiovascular
diseases. The effectiveness of prevention increases when the activities cover the largest possible part of the society, and
access to a doctor is easy. Therefore, government programs are being implemented offering patients easier access to
diagnostics of cardiovascular diseases at the level of primary health care, which enables faster identification of people
at the greatest cardiovascular risk. Easier access to primary care and a good doctor-patient relationship improve patient
compliance. In this situation, the importance of the family doctor as a key link in the diagnosis, prevention and treatment
of cardiovascular diseases is increasing.

(Cite this article as: Wolska M, Peruzzi M, Kaziréd-Wolski K, Wrobel P, Oles I, Sielski J, er al. Risk factors for car-
diovascular diseases: the focus on primary prevention. Minerva Cardiol Angiol 2023 Nov 16. DOI: 10.23736/
$2724-5683.23.06360-3)

KEY worbps: Atherosclerosis; Risk factors; Cardiovascular diseases; Hypertension; Diabetes mellitus.
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This

ardiovascular diseases (CVD) remain the

leading cause of morbidity and mortality.!
Even though in recent years effective methods
have been developed to learn and eliminate basic
risk factors and the basic drugs used to combat
them are cheap, non-compliance with a healthy
lifestyle is still observed and the risk factors of
atherosclerotic cardiovascular disease (ASCVD)
are poorly controlled.? The new European Soci-
ety of Cardiology (ESC) 2021 guidelines for the
prevention of cardiovascular diseases in clinical
practice are based on estimating the risk of deaths
and CVD episodes using useful risk scales such

Vol. 71 - No. ??

as the SCORE?2 scale. Particular attention is paid
to patients with moderate to severe kidney dis-
ease and to patients with rare lipid disorders and
hypertension. For the first time, the guidelines
recommend a discussion with the patient about
the benefits and the appropriate adjustment of the
procedure to the patient’s needs. In addition, for
the first time, mental disorders with functional
disorders are considered to have a significant
impact on increasing the risk of morbidity and
mortality.! The aim of this study is to organize
the current knowledge about modern risk factors
of the cardiovascular system.
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Classic risk factors
LDL-cholesterol

Numerous genetic, observational and interven-
tion studies emphasize the very important role of
low-density lipoprotein cholesterol (LDL-C) and
other lipoproteins containing apolipoprotein-B
in the development of ASCVD.? Low and long-
term LDL-C levels are associated with a lower
risk of ASCVD.3 The reduction in CVD is clearly
proportional to the LDL-C values in the blood.*
The benefit of even a small absolute reduction in
LDL-C in the blood in high- and very high-risk
patients has been demonstrated. Large random-
ized trials and meta-analyses show a clear bene-
fit-to-risk advantage for the use of statins in the
primary prevention of LDL-cholesterol reduc-
tion in patients at high cardiovascular risk. The
use of statins for primary prevention in low- and
moderate-risk patients should be based on indi-
vidual clinical judgment.’

HDL-cholesterol

The concentration of high-density lipoprotein
cholesterol (HDL-C), on the other hand, is in-
versely proportional to cardiovascular risk, how-
ever, numerous observations emphasize that a
very high concentration of HDL-C is unfavorable
and increases the likelihood of CVD.6-¥ Some
studies have shown that administering treatment
to increase HDL levels did not contribute to reduc-
ing the incidence of ASCVD events. Of current in-
terest is the effect of intracellular HDL, its vascu-
lar function in conjunction with other molecules.?

Blood pressure (BP)

Studies have shown that elevated BP is the main
cause of ASCVD and CVD not associated with
atherosclerosis. It causes 9.4 million deaths per
year.!0 High blood pressure contributes to the
development of coronary artery diseases (CAD),
heart failure (HF), stroke, chronic kidney disease
(CKD) and atrial fibrillation. In the case of many of
these disease entities, this relationship is linear.!!. 12

Smoking

A tobacco smoker increases the probability of
death by an average of 50% and causes the loss

(S}
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of an average of 10 years of life.!3 The risk of
CVD in a smoker under the age of 50 is five times
higher than in a non-smoker. Women are more at
risk of heavy smoking, and cigarette smoking is
the second most important modifiable risk factor
after systolic BP.14-16

Obesity

In this case, the most measurable, relevant indica-
tor is the Body Mass Index (BMI). Studies show a
linear relationship between BMI and mortality in
non-smokers.!” Mortality is lowest at normal BMI
values in healthy people.!$. 19 Patients suffering
from HF with higher BMI are characterized para-
doxically by lower mortality compared to patients
with lower BMI. Waist circumference is as impor-
tant as BMI and is strongly associated with AC-
SVD and diabetes mellitus type 2 (DM type 2).20

Diabetes

Both type 1 diabetes, type 2 diabetes and pre-
diabetes are a significant independent risk factor
for cardiovascular diseases. Diabetic patients are
likely to have several risk factors for ACSVD,
which individually lead to the development of
ACSVD as well as non-atherosclerotic cardio-
vascular diseases.!

Lifestyle and environmental pollution

Sedentary lifestyles, low physical activity, and
excessive salt intake are well-known risk factors
for cardiovascular disease. It has been proven
that endurance training improves aging pro-
cesses related to telomerase activity. Individu-
als with high physical fitness show lower values
of inflammatory markers which may affect the
risk of ASCVD and depression. Increased risk of
cardiovascular disease caused by environmental
pollution and exposure to heavy metals such as
arsenic, cadmium, lead and copper has also been
demonstrated.2!

Gender

The significance of gender in the assessment of
cardiovascular risk is complex. Currently, it is
recognized that there are complex interrelation-
ships between gender and gender identity of an
individual affecting their mental health and car-
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TABLE L.—Confirmed risk factors of atherosclerosis.

WOLSKA

Somatic Psychosocial Lifestyle/environmental
Gender Acute stressors Sedentary lifestyle
Age Chronic stressors Cigarette smoking
Genetic factors Poverty Air pollution
Dyslipidemia Low education status Obesity

Hypertension

Diabetes mellitus (including IFG and IGT)
Infections (C. pneumoniae, Herpes virus, CMV)
Hyperhomocysteinemia

Hormones (postmenopausal estrogen deficiency)
Rheumatoid arthritis

Chronic kidney disease

Psoriasis

Cancer and previous oncological treatment

Low birth weight

Gestational diabetes and hypertension

Sleep apnea

Hyperuricemia

Elevated CRP

Depression

Schizophrenia

Bipolar disorder

Anxiety disorders
Post-traumatic stress disorder

Poor nutrition

High carbohydrate intake

Hardened (trans) unsaturated fat intake
Cocaine use

Heavy alcohol use

High salt intake

High saturated fat intake

Low fiber intake

High iron intake

CMV: cytomegalovirus; COPD: chronic obstructive pulmonary disease; IFG: impaired fasting glucose; IGT: impaired glucose tolerance;

CRP: C-reactive protein.

diovascular risk.22 The impact of factors specific
to women, such as the history of menopause, the
occurrence of gynecological chronic inflamma-
tions, the presence of hypertension and gesta-
tional diabetes, on the increase in cardiovascular
risk in middle-aged and younger women, respec-
tively, has been proven.23

A summary of all risk factors is presented in
Table I.

I Very high risk
Moderate risk

Figure 1.—Division of regions by cardiovascular risk based

I High risk
:l Low risk

Vol. 71 - No. ??

Cardiovascular risk varies across European
countries.?* Figure | shows the division of four
regions according to criteria based on the mortal-
ity rate provided by the WHO.22

Childhood

It has been proven that the influence of risk fac-
tors on the development of cardiovascular dis-
eases begins in childhood. Currently, attention is
paid to aspects such as obesity, hypertension, hy-
perlipidemia, hyperglycemia, low physical activ-
ity and smoking in childhood and adolescence,
which can significantly accelerate atheroscle-
rotic processes. Increasing obesity among chil-
dren and adolescents causes more than twofold
increase in ASCVD mortality in adulthood com-
pared to their peers with normal body weight.25.26
Disorders such as chronic kidney disease, chron-
ic inflammatory diseases, hormonal disorders,
familial hypercholesterolemia, childhood cancer
treatment or transplantation, congenital heart
disease or low birth weight induce a similar or
higher risk of ASCVD than obesity.25 In turn, the
influence of excessive amount of adipose tissue
on blood pressure was observed already in 2- to
4-year-old patients. Studies have shown that an
increase in BMI has a strong relationship with an
increase in blood pressure.26

MINERVA CARDIOLOGY AND ANGIOLOGY 3
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Inflammatory reaction mediators

In addition to the classic and well-known fac-
tors that increase the likelihood of cardiovascu-
lar diseases, the mechanisms of the participation
of inflammatory factors in the pathogenesis of
changes in the atherosclerotic plaque and lead-
ing to disease have been known for some time.
In many clinical and epidemiological studies,
the role of CRP protein as a risk factor for car-
diovascular diseases is clearly defined.2”-2° High
serum CRP values clearly correlate with the risk
of acute coronary syndromes, peripheral vascu-
lar disease and sudden cardiac death.30-33 Among
other inflammatory mediators, an important role
in the pathogenesis of CVD is also played by
interleukin 6 (IL-6) and plasma amyloid type
A (SAA).27. 32 Inflammatory reaction mediators
participate in a cascade of mutually complemen-
tary reactions taking place since atherosclerotic
plaques.3* Inflammatory reaction mediators con-
stitute an extremely complex, mutually comple-
mentary cascade system of immune and cellular
reactions (Figure 1). It consists of, among others,
mast cells, neutrophils, B and T lymphocytes,
macrophages, and numerous messenger sub-
stances.35-38

Emotions and stress as risk factors
for cardiovascular disease

For many years, observations have been con-
ducted on the impact of mental stress and neg-
ative emotions on the pathogenesis of acute
myocardial ischemia.3 Adverse stressors affect
modifiable risk factors and directly contribute to
an increase in the frequency of acute myocardial
ischemia in people subjected to these factors.40
Such studies have been carried out by numerous
researchers. Mumbling ef al. conducted research
on Whitehall I and II in a group of English offi-
cials. During many years of observations, the ef-
fect on the occurrence of cardiovascular diseases
of various social origins was found. Other de-
terminants such as low social support, frequent
check-ups by superiors at work, financial diffi-
culties, employment in a lower position were as-
sociated with weight gain and metabolic changes
that directly led to an increase in morbidity and
death rates due to cardiovascular diseases.4!

4 MINERVA CARDIOLOGY AND ANGIOLOGY
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In the following years, numerous meta-analyses
were carried out, which proved that social isola-
tion, stress and loneliness were associated with a
50% higher risk of developing heart and vascu-
lar diseases. Stressful work increased the risk of
coronary heart disease by about 40%.42 Accord-
ing to many studies, the course of childhood and
early youth is important. Social isolation, crime
and discrimination are the characteristics that
significantly increase the incidence of adverse
cardiac events in adulthood.*3

Studies in recent years have shown that previ-
ously diagnosed significant mental illnesses sig-
nificantly increase cardiovascular risk. Schizo-
phrenia, bipolar disorder, serious depressive
disorders cause an increased risk of developing
ischemic heart disease, they also significantly
increase morbidity and mortality in this disease
entity.** The American Heart Association has
classified depression as an independent, primary
risk factor in patients with acute coronary syn-
dromes.#> Also, Swedish studies conducted in
large military groups showed a significant asso-
ciation of anxiety with symptomatic cases of cor-
onary heart disease and myocardial infarction.46
Also, the association between the diagnosis of
post-traumatic stress, which is typically made in
the case of veterans and military personnel, and
CVD events with or without death has been ob-
served and described.4”

Studies have also shown an inverse relation-
ship. Positive thinking, positive emotions, stable
position in society, optimism were those factors
that positively influenced cardiovascular health
and showed a protective role in terms of mor-
bidity and mortality from heart failure and coro-
nary heart disease. In people without previously
diagnosed cardiovascular disease manifesting
positive elements of the social hierarchy, giving
satisfaction with life was proven significantly
lower probability of coronary heart disease.*S. 49

The importance of primary health care in
the prevention of cardiovascular diseases

Currently, as part of primary health care (PHC),
a cardiovascular disease prevention program
(Choroby Uktadu Krgzenia, CHUK) is being
conducted for patients between 35 and 65 years

Mese 2023
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of age who have not yet been diagnosed with
CVD. It aims to increase the detection of CVD,
identify patients with risk factors early and re-
duce the incidence and mortality of CVD among
those covered by the program by about 20%. In
addition, it pursues the goal of health promo-
tion in terms of increasing physical activity, not
smoking and a healthy diet.5° In the group of pa-
tients classified as at increased risk of CVD, fur-
ther diagnosis and treatment is possible as part of
coordinated care, which is implemented by more
and more PHC units.5! Among laboratory tests,
it offers the possibility of determining biomark-
ers of early myocardial damage, which is the
BNP natriuretic peptide.! Perhaps, in the future,
cardiovascular risk in the family ranges should
be assessed globally. Such research was carried
out in a slightly different topic by Sikorski et al.,
where certain parameters of functional fitness in
three-generation families were assessed.>2
Aseparate aspect in cardiovascular disease pre-
vention is physician-patient cooperation. WHO
is introducing global health strategies to reduce
risk factors, improve systems of care mainly in
low- and middle-developed countries.’3 As the
EUROASPIRE V study showed, in a group of
people at high cardiovascular risk, the majority of
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patients do not achieve the recommended cardio-
vascular disease prevention goals. Patients lead
sedentary lifestyles, are burdened by being over-
weight or obese, a significant percentage smoke
cigarettes, and have inadequately controlled BP,
lipids and diabetes. Both patients and doctors do
not pay enough attention to eliminating lifestyle
risk factor.2 Poor adherence to statin treatment
has been shown to be associated with a signifi-
cantly increased risk of cardiovascular events
and death. A personalized approach is needed to
effectively minimize this risk factor.>* Environ-
mental pollution and its impact on cardiovascular
diseases are also an open matter requiring fur-
ther research.55. 56 The role of the impact of long-
term COVID-19 infection on the cardiovascular
system resulting from this infection is also not
fully understood, the significant clinical implica-
tions demonstrated by Kazirod-Wolski et al. in
the analysis of numerous cases of coronary heart
disease.57. 58 The treatment of mental disorders
within PHC is also becoming more and more
important, which has been shown to be effective
and may result from a good doctor-patient rela-
tionship.5* Consideration of the impact of novel
risk factors for atherosclerosis is presented in
Figure 223.25.32,42,44-46,54-56 and a graphical sum-

Risk of CAD increased 1.5x by
social isolation and 1.3x by

Increasing obesity among children
and adolescents causes more than

workplace stress; Steptoe et al.,
2013

Increased overall mortality
during OHCA by arsenic ambient
exposure; Sielski et al., 2021

Total cholesterol-HDL-C ratio
and CRP were the strongest
independent predictors of PAD;
Ridker et al., 2001

Increase risk of CV risk in women
by history of menopause, the
occurence of gynecological chronic
inflammations, the presence of
hypertension and gestational
diabetes; Maas et al., 2021

Poor adherence to statin
treatment cause an increased

Endothelial dysfunction
Endovascular inflammation

Artery stenosis ‘
Atherothrombosis

twofold increase in ASCVD mortality in
adulthood; Shipper et al., 2022

Schizophrenia, bipolar disorder, serious
depressive disorders cause an increased
risk of developing and worsenes the
outcome in CAD; De Hert et al., 2018

Depression as an independent,
primary risk factor in patients with
acute coronary syndromes; Lichtman
etal., 2014

Significant association of anxiety
with symptomatic cases of CAD and
myocardial infarction; Janszky et al.,
2010

Risk of STEMI is strongly associated
with air pollution and weather features;

risk of cardiovascular events and
death; Lansberg et al., 2018

|
|
|
|

Biondi-Zoccai et al., 2021

Figure 2.—Impact of novel risk factors for atherosclerosis.23. 25. 32, 42. 44-46. 54-56

Vol. 71 - No. ??

12

MINERVA CARDIOLOGY AND ANGIOLOGY 5



COPYRIGHT© 2023 EDIZIONI MINERVA MEDICA

WOLSKA PRIMARY PREVENTION FOR CARDIOVASCULAR DISEASES

Cardiovascular primary prevention o | ;

Figure 3.—Graphical summary of cardiovascular primary prevention.

TABLE Il.—Key interventions for cardiovascular primary prevention.

Type of intervention Therapeutic strategy Benefits

Diet Adherence to the Mediterranean diet Control of glycemia, cholesterol, reduction of the general
inflammatory state. Reduction of all-cause mortality
and morbidity

Physical activity ~ Reduce sedentary lifestyle and promote regular Reduction of blood pressure, reduction of LDL

exercise cholesterol, maintenance of an adequate body weight

Smoking Smoking cessation. An effective tool for reducing the “burden of disease”
associated with smoking and achieving greater
environmental sustainability

Hypertension Pharmacological therapy Appropriate and early antihypertensive pharmacological
therapy represents a highly “cost effective” tool
for cardiovascular prevention, capable of reducing
cardiovascular events and hospitalizations

Dyslipidemia Correct identification and risk stratification. Prevention of atherosclerotic disease and ischemic heart
Reduction of LDL cholesterol and disease
triglycerides
Obesity Achieving ideal body weight Reduction in the incidence of obesity-related discases
Diabetes Better use of hypoglycemic drugs and devices  Prevention of the incidence of the disease and its chronic
for glycemic self-monitoring complications
Environmental Environmental protection as a cardiovascular ~ Reduction of cardiovascular risk factors and acute
pollution prevention strategy cardiovascular events
Vaccinations Vaccination against seasonal influenza Reduction the risk of complications of the viral infection,
including cardiovascular ones, especially in high-risk
subjects
Adherence to drug Pre-established combinations of the same class Simplify the therapeutic schemes and improve
therapy or of different pharmacological classes so as therapeutic adherence
to have more drugs in a single tablet
Interventions by  Information campaigns on lifestyle and Customized preventive strategies
gender and by screening and counseling programs in
age identifying the cardiovascular risk of

individuals based on gender and age
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TABLE IIl.—Key studies on cardiovascular primary prevention.3-8.10. 11, 13-15.17-20, 23, 25, 26, 56, 60, 61

Study Type of study Topic
Prescott (1998)'4 Prospective study Smoke

Lewington (2002)!! Meta-analysis Blood pressure

Doll (2004)!3 Prospective study Smoke

Frikke-Schmidt (2008)8
Baigent (2010)*
Huxley (2011)!5
Wormser (2011)20
Mihaylova (2012)60

Multicentric study
Meta-analysis
Systematic review
Meta-analysis
Meta-analysis

Voight (2012)7 Meta-analysis
Lim (2012)10 Systematic analysis
Reiner (2013)% Review

Holmes (2015)6

Aune (2016)"0

Di Angelantonio (2016)!%
Ference (2017)3

Sun (2019)7
Biondi-Zoccai (2021)5¢
Maas (2021)

Meta-analysis
Systematic review
Meta-analysis
Review
Multicenter study
Original article

cardiologists, gynecologists,
endocrinologists

Rajagopalan (2021)5! Review
Schipper (2022)2% Review
Falkner (2021)26 Review

Consensus document from European

and

HDL-cholesterol

LDL-cholesterol

Smoke

Obesity

LDL-cholesterol

HDL-cholesterol

Assessment of burden of disease attributable to
different risk factors

Statin in primary prevention of CV disease

Dyslipidemia

Dyslipidemia

Obesity

Dyslipidemia

Obesity

Environmental pollution

Cardiovascular health and gynecologic conditions
(menopause transition, pregnancy disorders)

Environmental pollution
Atherosclerotic CV risk in pediatrics
Pediatric risk factors for cardiovascular disease

mary in Figure 3. Interventions and studies on

cardiovascular primary prevention are provided
in Table II, T11.3-8. 10, 11, 13-15, 17-20, 23, 25, 26, 56, 60, 61

Conclusions

In recent years, the view of the impact of risk
factors in populations has changed somewhat
and attention has been paid to other, non-stan-
dard risk factors. In addition to classic factors,
there have been reports of the large role of in-
flammatory processes taking place on athero-
sclerotic plaque. There was information about
the significant participation of environmental
pollution, mental sphere, stress, psychiatric dis-
eases in the development of ischemic heart dis-
ease. Knowledge of risk factors allows for effec-
tive primary prevention of cardiovascular dis-
cases. Easier access to primary care and a good
doctor-patient relationship improves patient
compliance. In this situation, the importance of
the family doctor as a key link in the diagnosis,
prevention and treatment of cardiovascular dis-
eases is increasing.
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Key messages

« In recent years, the view of the impact of
risk factors in populations has changed some-
what and attention has been paid to other, non-
standard risk factors.

« In addition to the classic well-known risk
factors, new ones related to mental state, social
life and environment are being discovered.

» Knowledge of risk factors allows for ef-
fective primary prevention of cardiovascular
diseases.
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ABSTRACT

Background: Body mass index (BMI) reduction in secondary prevention of cardiovascular diseases
requires a multidimensional intervention.

Aims: We aimed to evaluate the effect of regular 1-year nursing supervision on weight reduction
in secondary prevention in patients with acute coronary syndromes.

Methods: The study was conducted from 2018 to 2022. Seven thousand six hundred twelve patients
were enrolled within 12 months after acute coronary syndrome, and regular nursing counseling
was conducted every 2 months.

Results: A5% reduction in BMI was achieved by 6812 (89.75%) patients. BMI of the entire population
decreased (27.47[0.08] vs. 27.19 [0.08]; P <0.001). The BMI reduction was achieved in all patients
regardless of their sex, smoking status, and level of education measured by the International Stan-
dard Classification of Education (ISCED) as well as in the subgroup with the highest stress level,
26.95(0.2) vs.27.11 (0.06); P=0.03, and the lowest physical activity level 27.63 (0.06) vs. 27.31 (0.06);
P=0.01. Linear regression showed that active smoking status (B —0.77;95% confidence interval [Cl],
—0.95 to —0.59; P <0.001), ISCED 5-8 (B —0.43; 95% Cl, —0.82 to —0.03; P = 0.03), ISCED 2 (B 0.79; 95%
Cl,0.05-1.53; P=0.04), ISCED 3 (B 0.55; 95% Cl,0.16-0.93; P= 0.01), the level of triglycerides (B 0.78;
95% Cl, 0.61-0.95; P <0.001), and the waist-hip ratio (B 0.74; 95% Cl, 0.68—0.80; P <0.001) were the
strongest predictors of BMI change.

Conclusions: After 1 year and 6 follow-up visits, the average BMI of the entire population decreased
significantly. BMI decreased in men and women, smokers and non-smokers, in patients with all
levels of education, and in the subgroups with high stress and low physical activity. The strongest
predictors of BMI reduction were high educational status and active smoking status.

Key words: acute coronary syndrome, body mass index, nursing counseling, public health
management, secondary prevention
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WHAT'S NEW?

We present a prospective uncontrolled interventional study that shows the impact of an educational program for secondary
prevention of cardiovascular disease led by 200 nurses trained by cardiologists. The program aimed to lower body mass index
(BMI) in patients with acute coronary syndromes. The program was eficient; it provided continuity of care and improved compre-
hensiveness. The study results show that BMI decreased in all patients: men and women, smokers and non-smokers, regardless
of the level of education, stress, or physical activity. The strongest predictors of BMI reduction were higher education and active
smoking status. These novel findings will allow for further development and extension of the program and increase its effectiveness.

INTRODUCTION

Body mass index (BMI) categorizes adult weight issues
and correlates with cardiovascular diseases, diabetes, and
various cancers [1]. BMI is strongly associated with cardio-
vascular disease and type 2 diabetes, like waist circumfer-
ence [2].Its limitationsinclude disregarding the distinction
between adipose tissue and muscle, which allows for
over 30% body fat in individuals with seemingly normal
weight [3]. Relative fat mass estimates body fat in those
with normal weight, correlating low BMI with high body
fat percentage and increased mortality [4]. The incidence
of obesity is rising, with estimations that 51% of American
adults will be obese by 2030, while 59% of European adults
and nearly 1/3 of children have above-normal BMI [5-8].
Weight reduction prevents cardiovascular mortality, which
prompts national obesity programs [9-12]. Many long-term
nurse-led programs were based on consultations, physical
activity education, and coaching over the phone, but their
effectiveness varied, with 33% proving effective inreducing
BMI or facilitating weight loss [13]. Studies covering the
Polish population suggest a steadily increasing prevalence
of obesity, so programs targeting weight reduction may
become increasingly important [14]. The main goal was
to implement such a program with considerable indi-
vidualization of nursing recommendations to align them
with patients’ abilities. The rationale behind the presented
program was to reduce the rate of subsequent acute cor-
onary syndrome (ACS) episodes and mortality through
a cost-effective nurse-led program with personalized care
(Supplementary material, Summary of the Program).

MATERIAL AND METHODS

Study design

This uncontrolled interventional study was carried out
as part of the Regional Health Program (RHP) — “Compre-
hensive cardiac rehabilitation as part of secondary pre-
vention of working-age inhabitants of the Swigtokrzyskie
Voivodship after acute coronary syndromes” (project no.
RPSW.08.02.01-26-0001/18) — implemented by the au-
thorities of the Swigtokrzyskie Voivodship in Poland. The
program was co-financed by the European Social Fund
coordinated by the “Uzdrowisko Busko-Zdréj” S.A. Poland.
The program was developed by the Department of Health
Protection of the Marshal's Ofice of the Swietokrzyskie
Voivodeship and adopted by Resolution No. 2837/17 of
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the Board of the Swigtokrzyskie Voivodeship on July 19,
2017, after prior approval by the Agency for Health Tech-
nology Assessment and Tariff System. Due to the voluntary
character of this government-initiated project, the Ethics
Committee approval was waived.

Enrollment of participants

Patients provided signed informed consent to participate
inthe health program and could withdraw at any moment.
The project was intended to enroll as many as 7500 patients
from the Swietokrzyskie Voivodship (approx. 1.2 millionin-
habitants). The inclusion criteria were age >18 years, signed
informed consent, previously diagnosed coronary artery
disease, and compliance with frequent on-site meetings
with a dedicated nurse. The exclusion criteria were inability
to participate in follow-up on-site meetings and terminal
illness with a life expectancy of <12 months. Patients were
recruited by 200 nurses in hospital or ambulatory settings
according to strictly defined RHP criteria implemented in
the years 2018-2022. All patients were enrolled in the study
within 12 months of an ACS episode and after completing
an educational and rehabilitation cycle funded by the
National Health Service.

Nursing care organization

Participation was offered to consecutive patients who qual-
ified for the program (met the inclusion criteria and none
of the exclusion criteria described above). Then, each nurse
provided support to 38 patients for 1 year according to an
adopted schedule, which included: 1) educational activi-
ties that allowed patients to be monitored for 12 months
through monthly phone calls and follow-up visits every
2 months; 2) educational meetings with a health educator
(7 group meetings x 3 hours x 200 educators = 200 groups).
There were 200 nurses recruited for the program and
trained by cardiologists during 2 on-site conferences and
seminars. The eligibility criteria to become a study nurse
were at |least a bachelor’s degree in nursing and 1 year of
work experience, as well as access to patients with estab-
lished cardiovascular disease. Casereports based on patient
records were written by nurses and transferred to the study
coordinator after the completion of all follow-ups. Oral
education by a dedicated nurse was performed, providing
advice on a healthy lifestyle (diet, exercise, smoking cessa-
tion, weight loss, adherence to doctor’s recommendations,
and prescribed medications). This regional health program
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focused on personalized interventions, including individ-
ually tailored physical activities, changes in eating habits
(but adjusted to the patient’s preferences as well as his or
her abilities), and family support (the patient’s family was
also informed of the program’s goals).

Analyzed variables

Parameters assessed in the study were measured on the
inclusion of the patient in the program and during elective
on-site visits with a dedicated nurse according to best
clinical practice (e.g., blood pressure and weight). Physical
activity was defined as aerobic activity, and the amount
was determined in minutes per week. Systolic and diastolic
blood pressures were measured with a semiautomaticarm
sphygmomanometer during the first meeting with the
nurse. Low-density lipoprotein (LDL) cholesterol, glyce-
mia, and triglycerides were obtained from fasting venous
blood samples taken during the first appointments with
the nurse. The waist-to-hip ratio was defined as the ratio
resulting from dividing the waist circumference by the hip
circumference, and measurements were taken at the first
meeting with the nurse. The level of patient education was
assessed according to the International Standard Classifi-
cation of Education (ISCED). Levels indicate the following:
0 — pre-primary education; 1 — first stage of primary ed-
ucation; 2 — secondary (lower level) or junior high school;
3 — high school (upper secondary); 4 — post-secondary;
5-8 — university and higher degrees. A detailed summary
of the program is described in Supplementary material,
Summary of the Program.

Statistical analysis

Continuous variables were presented as means with stand-
ard deviations or medians with the interquartile ranges
(IQR) for normally and not normally distributed variables,
respectively, as assessed by the Shapiro—Wilk test. Nominal
variables were presented as counts and percentages. Com-
parison of continuous variables between the non-reduced
BMI group and the reduced BMI group was performed
using t-test and Mann—-Whitney U tests for normally and
not normally distributed variables, respectively. Nominal
variables were compared using the x? test and Fisher’s
exact test, when appropriate. Analysis of changes in BMI
over time was performed using multivariable regression
with mixed effect modeling with the patient as a random
effect to account for the correlation of repeated measures
over time. The final model was constructed incorporating
all clinically important variables; multicollinearity was
assessed using Variance Inflation Factors. The results from
the multivariable model were presented as coeficients ()
with two-sided 95% confidence intervals (Cl), representing
anincrease in BMI per change in covariate. Bootstrap mod-
el validation was performed to evaluate model stability.
Model marginal means were calculated to show values of
BMI at different time points as well as for different levels of
covariates. Results were presented as estimated BMIs with
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standard errors (SE). P-values for comparisons between
different levels of model covariates were adjusted using the
Tukey HSD test. Age, physical activity, stress level, systolic
and diastolic blood pressure LDL, fasting glycemia, triglyc-
erides, and waist-to-hip ratio were included in the model
as continuous variables. In addition, estimated changes
in BMI over time, based on the model, were presented
on plots with two-sided 95% Cls for values at specific fol-
low-ups with locally estimated scatterplot smoothing. Only
available data were used, and no missing data imputation
was performed. For the final BMI, as well as for assessing
the reduction in BMI, the last available observation was
used. P-values were not adjusted for multiple comparisons
as the analysis was exploratory. Analyses were performed
in R version 4.2.3 with packages lme4’ version 1.1-33 and
‘emmeans’ version 1.8.6.

RESULTS
Seven thousand five hundred ninety patients have been
enrolled in the study, and 6812 (89.75%) patients achieved
a 5% reduction in BMI. During the entire study, the mean
BMI of the entire population decreased significantly
(27.47[0.08 vs. 27.19 [0.08]; P <0.001) (Figure 1). The popu-
lation of the study and the reporting of follow-up visits are
shownin Figure 2. The group with reduced BMI, compared
to the group with stable BMI, had higher initial BMIs and
lower final BMIs in terms of BMI 218.5 kg/m?, undertook
physical exercise of shorter duration, was exposed to high-
er levels of stress, had higher systolic and diastolic blood
pressure, higher LDL cholesterol and triglycerides plasma
concentration, had higherfasting blood glucose and waist-
hip ratio (Table 1). The subgroup analysis found significant
reductions in BMI in both women and men, smokers and
non-smokers, and in patients on all levels of educational

27.84
27.64
E 27.4+
27.2+
27.04

T T T T T T T

Baseline 2 4 6 8 10 12

Time, months

Figure 1. The body mass index (BMI, expressed in kg/m?) reduc-
tion in the entire study population during 12-month observation.
Values presented as marginal means (points) with a 2-sided 95%
confidence interval (whiskers) as well as the filled locally estimated
scatterplot smoothing (curve) and the 2-sided 95% confidence
interval for the fit (shaded area)
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Missing data 7590 patients (100%)
22 patients included in the study
Follow-up loss
| E—
52 patients

2 months
Completed follow-up
7538 patients (99.3%)

Follow-up loss
 — :
55 patients

4 months
Completed follow-up
7483 patients (98.6%)

Follow-up loss
e
93 patients

6 months
Completed follow-up
7390 patients (97.4%)

Follow-up loss
> -
78 patients

8 months
Completed follow-up
7312 patients (96.3%)

Follow-up loss
>
89 patients

10 months
Completed follow-up
7223 patients (95.2%)

Follow-up loss
e 5
158 patients

12 months
Completed follow-up

7065 patients (93.1%)

Figure 2. Number of patients attending follow-up appointments

attainment. In the subgroups, stratified according to the
degree of stress severity, only the group with the highest
stress levels (7-10 points) significantly reduced the BMI. In
the subgroups stratified according to the level of physical
activity, only the group with the lowest intensity (<150 min-
utes per week) achieved a significant weight reduction. BMI
changed significantly in each subgroup stratified according
to BMLI. No particular age subgroup achieved a significant
weight reduction (Table 2). The course of BMI change for
all subgroups is shownin Figure 3. Despite the exclusion of
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the population with BMI <25 kg/m?, a significant reduction
in BMI was achieved in exactly the same subgroups as in
the general population (Table 3).

Inthe subgroup of <30-year-olds, a 5% decrease in BMI
was achieved by 154 patients (86.52%), in the 30-39 years
subgroup 698 (88.58%), in the 40—49 years subgroup
1883 (90.44%), in the 50-59-year subgroup 2759 (89%),
in the subgroup of patients 260 years old 1318 (90.03%);
P = 0.23. In the subgroup of women, a 5% decrease in
BMI was achieved by 4238 (90.57%) participants, and
among men, 2574 (87.76%); P <0.001. In the subgroup
of non-smokers, a 5% decrease in BMI was achieved
by 4062 (90.19%) participants, and among smokers,
2720 (88.4%); P = 0.01. In the subgroup with low stress,
a 5% decrease in BMI was achieved by 653 (88.6%); with
moderate stress, 1811 (90.23%), and with high stress,
4348 (89.32%); P = 0.38. In the subgroup with a low level
of physical activity, a 5% decrease in BMI was achieved
by 5044 (88.71%), in the subgroup with a moderate level,
1297 (91.51%), and in the subgroup with a high level,
463 (93.54%); P <0.001. In the subgroup with ISCED 0-1,
a 5% decrease in BMI was achieved by 411 (85.8%) of
participants, with ISCED 2 by | 116 (86.57%), with ISCED
3 by 2100 (88.57%), with ISCED 4 by 1997 (90.32%), and
with ISCED 5-8 by 2188 (90.53%); P = 0.01. In the sub-
group with BMI <18.5 kg/m?, a 5% decrease in BMI was
achieved by 7 patients (10.61%), in the subgroup with BMI
18.5-24.99 kg/m?, a 5% decrease was achieved by 762 pa-
tients (35.56%), in the subgroup with BMI 25-29.99 kg/m?,
a 5% decrease was achieved by 1823 patients (52.6%),
while in the subgroup with BMI =30 kg/m? a 5% decrease
was achieved by 1094 patients (57.13%), P<0.001. Fac-
tors affecting BMI reduction were subsequent follow-up
appointments (llI-VI), higher education (ISCED 5-8), and
active smoking. Predictors of BMI increase were age, sys-
tolicand diastolic blood pressure, arterial pressure, fasting
blood glucose, triglycerides, and waist-hip ratio (Table 4).
The distribution of patients according to BMI, age, and
county-level residence is shown in Supplementary material,
Table S3. The model with all analyzed factors that could
affect BMI change is shown in Figure 4.

DISCUSSION
In this study, regular nursing consultations achieved
a significant reduction in the mean BMI (27.47 [0.08]
vs. 27.19 [0.08] kg/m?; P<0.001). A 5% reduction in BMI was
achieved by 89.75% of the study population. Williamson et
al.[15] demonstrated that a 5% reduction in body weightis
suficient to achieve clinically significant benefits. A weight
loss of more than 10% may have an impact on mortality
[16]. A system of nursing interventions to support weight
reduction has already been implemented in numerous pro-
grams [17-19].The 5 A's model is utilized in primary care to
motivate patients to modify their behavior, thereby reduc-
ing cardiovascular risk [20]. Van Dillen et al. [21] observed
that during such consultations, the topics of weight control,
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Table 1. Baseline characteristics

BMI group® BMI group?
Age, years 52 (45-58) 52 (45-58) 52 (45-58) 0.93
Male sex, n (%) 1503 (38.28) 1430 (38.80) 2933 (38.53) 0.65
Education, grades of ISCEDO 0(0) 1(0.03) 1(0.01) 0.19
ISCED, 1¥(3%) ISCED 1 229(5.83) 249 (6.76) 478(6.28)
ISCED 2 77 (1.96) 57 (1.55) 134 (1.76)
ISCED 3 1201 (30.59) 1170 (31.74) 2371(31.15)
ISCED 4 1163 (29.62) 1048 (28.43) 2211 (29.05)
ISCED 5-8 1256 (31.99) 1161 (31.50) 2417 (31.75)
Active smoking status, n (%) 1573 (40.32) 1504 (40.87) 3077 (40.59) 0.63
Number of smoked cigarettes, n/24 h 15 (10-20) 15 (10-20) 15 (10-20) 0.88
Physical activity, min/week 100 (40-150) 90 (30-135) 90 (35-150) 0.01
Physical activity, n (%) Low (<150 min/week) 2861 (72.93) 2825 (76.75) 5686 (74.78) <0.001
Medium (150-300 min/week) 797 (20.32) 626 (17.01) 1423 (18.71)
High (>300 min/week) 265 (6.76) 230 (6.25) 495 (6.51)
Stress, 0-10 scale 7(6-8) 8(6-9) 7(6-9) <0.001
Stress level, n (%) Low (0—4 points) 384(9.78) 353 (9.58) 737 (9.68) <0.001
Medium (5-6 points) 1106 (28.17) 901 (24.44) 2007 (26.37)
High (7-10 points) 2436 (62.05) 2432 (65.98) 4868 (63.95)
Systolic blood pressure, mm Hg 138 (130-142) 140 (130-150) 140 (130-145) <0.001
Diastolic blood pressure, mm Hg 80 (80—90) 85 (80—-90) 85 (80-90) <0.001
LDL cholesterol, mg/dl 138 (115-185.8) 141 (118-190) 140 (115-190) <0.001
Triglycerides, mg/dl 152.34 (128-77.49) 160 (135-182) 156 (130-180) <0.001
Fasting glycemia, mg/dl 95 (86—100.95) 98 (90-104.4) 96 (88-103) <0.001
Fasting glycemia, levels, <70 mg/dl 43 (1.10) 19 (0.52) 62(0.82) <0.001
n (%) 70-99 mg/dl 2649 (67.65) 2148 (58.39) 4797 (63.16)
100-125 mg/dI 1042 (26.61) 1306 (35.50) 2348(30.92)
=126 mg/dl 182 (4.65) 206 (5.60) 388(5.11)
Waist-hip ratio index, 0.89 (0.8-1.0) 0.90 (0.81-1.0) 0.90 (0.80-1.0) <0.001
Blood pressure (n, %) Normal 1787 (45.52) 1307 (35.46) 3094 (40.65) <0.001
I-degree AH 1018 (25.93) 1189 (32.26) 2207 (28.99)
Il-degree AH 275(7) 362 (9.82) 637(8.37)
ll-degree AH 44(1.12) 65 (1.76) 109 (1.43)
Isolated systolic AH 802 (20.43) 763 (20.70) 1565 (20.56)
BMI initial, kg/m* <185 17.50 (1.01) 18.04 (0.27) 17.56 (0.97) 0.18
18.5-24.99 22.63(1.58) 23.06(1.52) 2279 (1.57) <0.001
25-29.99 27.07 (1.45) 27.38(1.41) 27.23(1.44) <0.001
=30 32.80(3.09) 33.30(3.21) 33.08(3.17) <0.001
BMI final, kg/m? <185 18.41(1.97) 17.44 (1.04) 18.30(1.91) 013
18.5-24.99 23.09 (1.94) 22.55(1.62) 22.89(1.85) <0.001
25-29.99 27.28(1.65) 26.52(1.56) 26.87 (1.64) <0.001
=30 33.06 (3.12) 31.99(3.43) 32.43 (3.35) <0.001

*Based on the last available observation

Abbreviations: AH, arterial hypertension; BMI, body mass index; ISCED, International Standard Classification of Education; LDL, low-density lipoprotein; WHR, waist-hip ratio

nutrition, and physical activity are typically addressed.
Patient clubs can significantly improve smoking cessation
rates and increase physical activity among patients [22].
In the current study, BMI decreased significantly re-
gardless of sex, smoking, and education level. Subgroup
analysis showed that in the 3 subgroups with different
levels of physical activity, only the subgroup with the
lowest level of exercise intensity experienced a decrease
in BMI, and in the 3 subgroups with different stress levels,
only the group with the highest level of stress achieved
a reduction in BMI. Ross et al. [23] found that low activity
levels and high-stress levels were contributing factors to
greater weight gain. Adrenaline secreted during acute
stress suppresses appetite, whereas elevated levels of
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cortisol during chronic stress increase appetite [24, 25].
The AusDiab study found that psychosocial stress, defined
as subjectively perceived stress, along with a history of at
least 2 stressful life events, was associated with weight gain
over 5 years [26]. Many studies have shown that physical
activity, including diaphragmatic breathing, progressive
muscle relaxation, guided visualization, and education
on healthy nutrition and dietary habits, is associated with
weight decrease [27-31].

In our study, the subgroup with the lowest baseline
exercise intensity achieved a significant reduction in BMI.
Tijssen et al. [32] demonstrated in their study that interven-
tion in a group with a BMI of 227 kg/m? and self-reported
physical inactivity (<150 minutes of moderate-intensity
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Table 2. Changes of body mass index (BMI) values in specific subgroups (total population)

Groups
Age, years <30 25.19(0.32) 25.02 (0.34) 0.99
30-39 26.29(0.15) 25.83(0.16) 0.98
40-49 27.16 (0.09) 26.87(0.1) 0.98
50-59 27.73(0.08) 27.42(0.08) 0.66
=60 27.91(0.11) 27.63(0.12) 0.99
Sex Men 27.48(0.1) 27.2(0.3) <0.001
Women 27.47 (0.09) 27.18 (0.09) <0.001
Current smoking Yes 27.09 (0.1) 26.81(0.1) <0.001
No 27.86(0.09) 27.58 (0.09) <0.001
Stress level Low (0—4 points) 27.3(0.16) 27.01 (0.16) 099
Medium (5-6 points) 27.29(0.1) 27.04 (0.1) 097
High (7-10 points) 27.46 (0.06) 27.13 (0.06) 0.03
Physical activity level Low (<150 min/week) 27.63(0.06) 27.31 (0.06) 0.01
Medium (150-300 min/week) 26.61(0.1) 26.36 (0.12) 0.99
High (>300 min/week) 26.95(0.19) 26.81(0.2) 0.99
Education grade ISCED 0-1 27.36(0.18) 27.08 (0.18) <0.001
ISCED 2 28.16(0.33) 27.88 (0.33) <0.001
ISCED 3 27.91(0.08) 27.63 (0.08) <0.001
ISCED 4 27.0(0.09) 26.72 (0.08) <0.001
ISCED 5-8 26.94(0.09) 26.65 (0.09) <0.001
BMI <185 17.56 (0.27) 1834 (0.27) <0.001
18.5-24.99 22.79(0.05) 22.89 (0.05) <0.001
25-29.99 27.23(0.04) 26.87 (0.04) <0.001
>30 33.08 (0.05) 32.38 (0.05) <0.001
Data presented as inal means with lard error (SE) esti d from the model (for sex, current smoking, and education level) or as estimated patient BMI levels com-

pared across groups (age, stress level, and physical activity levela) presented as means with SE

Table 3. Changes in BMI values in specific subgroups (population with body mass index [BMI] >25)

Groups BMI, kg/ Final BMI, kg/m’
Age, years <30 28.89 (0.4) 28.18 (0.41) 0.99
30-39 28.95(0.17) 2828 (0.17) 0.62
40-49 29.16(0.1) 28.7 (0.1) 0.2
50-59 29.44(0.07) 28.96 (0.08) 033
=60 29.48(0.11) 29.05 (0.11) 0.61
Sex Men 29.9(0.1) 28.85(0.1) <0.001
Women 29.43(0.09) 28.98 (0.09) <0.001
Current smoking Yes 29.02(0.1) 28.(0.1) <0.001
No 29.71 (0.09) 29.26 (0.09) <0.001
Stress level Low (0—4 points) 29.23(0.16) 28.72 (0.16) 0.79
Medium (5-6 points) 29.4(0.1) 28.94(0.1) 01
High (7-10 points) 29.3(0.06) 28.82 (0.06) <0.001
Physical activity level Low (<150 min/week) 29.43 (0.06) 28.93(0.06) <0.001
Medium (150-300 min/week) 2897(0.12) 2855 (0.12) 0.67
High (>300 min/week) 28.87(0.19) 26.81(0.19) 0.99
Education grade ISCED 0-1 29.34(0.18) 28.89(0.18) <0.001
ISCED 2 29.99 (0.34) 29,54 (0.34) <0.001
ISCED 3 29.63(0.08) 29.18(0.08) <0.001
ISCED 4 28.94(0.09) 28.49 (0.09) <0.001
ISCED 5-8 28.92(0.09) 28.47 (0.09) <0.001
Data presented as means with error (SE) from the model (for sex, current smoking, and education level) or as estimated patient BMI levels com-

pared across groups (age, stress level, and physical activity level) presented as means with SE
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Figure 3. BMI reduction in all subgroups divided according to A. Sex. B. Age. C. Stress level. D. Smoking. E. Physical activity. F. Education level
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Abbreviations: BMI, body mass index (expressed in kg/m?); Cl, confidence interval; ISCED, International Standard Classification of Education
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Table 4. Independent predictors of body mass index (BMI) change

S N S N

2 months

4 months

6 months

8 months

10 months

12 months

Sex (male)

Initial age (per 10 years)

Education (ISCED 2)

Education (ISCED 3)

Education (ISCED 4)

Education (ISCED 5-8)

Active smoking status

Physical activity (100 min per week)
Stress level (10 points scale)
Systolic blood pressure (per 10 mm Hg)
Diastolic blood pressure (per 10 mm Hg)
LDL cholesterol (per 100 mg/dl)
Fasting glycemia (per 100 mg/dl)
Triglycerides (per 100 mg/dl)

WHR (per 10)

0.02 (0.002-0.03) 0.09
~0.01 (~0.03 t0 0.01) 017
~0.08 (~0.10 t0 —0.06) <0.001
-0.15 (-0.17 t0 —0.12) <0.001
-0.22 (-0.25 t0 —0.20) <0.001
~0.28 (~0.31 0 —0.25) <0.001
0.02 (-0.18t0 0.21) 0.88
0.32(0.22-0.42) <0.001
0.79 (0.05-1.53) 0.04
0.55 (0.16-0.93) 0.01
~0.36 (~0.75 t0 0.02) 0.06
~0.43 (-0.82 10 —0.03) 0.03
~0.77 (-0.95 t0 -0.59) <0.001
-0.02 (~0.06 to 0.01) 0.16
0.00 (~0.05 to 0.05) 0.97
0.04 (0.03-0.05) <0.001
0.03 (0.02-0.04) <0.001
~0.15 (~0.34 o0 0.04) 0.12
0.34(0.30-0.39) <0.001
0.78 (0.61-0.95) <0.001
0.74 (0.68-0.80) <0.001

Model results presented as coeficient with two-sided 95% Cl

Abbreviations: see Table 1

2 months
4 months

2 _o.

6 months

8 months

10 months

12 months

Sex, male

Age, 10 years
Education, ISCED 2
Education, ISCED 3
Education, ISCED 4
Education, ISCED 5-8
Smoking, yes
Physical activity, 100 min/week
Stress, 1 point

SBP, 10 mm Hg

DBP, 10 mm Hg

LDL, 100 mg/dl
Glucose, 10 mg/d|
TG, 100 mg/dI

WHR, 0.1

j

y

Figure 4. Factors affecting BMI's change
Red color red represents an increase

in the BMI, and green color represents
adecrease in the BMI

Abbreviations: DBP, diastolic blood
pressure; FU, follow-up; LDL, low-density

]
Change in BMI

lipoprotein cholesterol; SBP, systolic
blood pressure; TG, triglycerides;
WHR, waist-hip ratio; other — see Figure 3

physical activity per week) was the most effective [32].
Gobbo et al.[33] proposed Nordic walking asan enjoyable
physical activity that, when performed 4-5 times a week for
60 minutes each session, can reduce body weight, lower
body fat, and improve glycemic control. The scale of weight
reduction has been shown to be directly proportional to
the increase in exercise volume and the transition from
moderate to vigorous exercise [34]. This study demon-
strated a significant reduction in BMI among both smokers
and non-smokers; however, active smoking was identified
as an independent predictor of BMI reduction. A large

1116
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randomized cohort study of Copenhagen residents found
that heavy smoking (more than 10 cigarettes per day) was
associated with lower BMI, as well as reduced waistand hip
circumference [35]. In a large cross-sectional study of the
general UK population, Dare et al. [36] found that active
smokers over 40 years of age are less likely to be obese.
Additionally, the risk of obesity in former smokers increases
in proportion to the number of cigarettes smoked.

All education subgroups showed areductionin BMI, but
low ISCED 2 and ISCED 3 were independent predictors of
weightgain,and ISCED 5-8 was an independent predictor
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of weightreduction. Dilektasli et al. [37] demonstrated that
low levels of education were associated with inadequate
weight reduction (defined as less than 50% excess body
weight loss) following bariatric surgery. In this study, higher
educationincreased the likelihood of achieving more than
50% reduction in excess body weight by almost fourfold
[37]. A large cross-sectional study from Taiwan found an
increased risk of obesity in the elderly, particularly among
women, with a shorter duration of education (12 years or
less) compared to those with a longer duration (16 years
or more) [38]. Furthermore, an inverse relationship was
identified between education level and obesity in high-in-
come countries, while a positive relationship was observed
between education level and obesity in low-income
countries [39].

The educational program conducted by trained nurses
has demonstrated effectiveness in reducing the impact of
a significant risk factor for cardiovascular disease. Another
initiative, Coordinated Care in Myocardial Infarction (KOS-
-Mil), showed arelative reduction in the risk of major adverse
cardiacand cerebrovascular events, mortality, repeat revas-
cularization, and hospitalization for heart failure, thereby
confirming the importance of establishing programs for
secondary prevention [40].

The main limitation of the study is the lack of a control
group. All study participants were volunteers recruited by
nurses in inpatient or outpatient settings, which is also
amajor limitation. Other limitations are analysis including
potential confounding variables (age, sex, stress level, and
physical activity), lack of detailed data on treatment of ACS
patients and their clinical parameters, and lack of validation
of the study group. The advantages of this study are the
large sample size and the over 90% reporting rate for fol-
low-up visits. The achieved reduction in BMI is statistically
significant despite the small changein this variable, which
may be due to the large size of the study population. The
standardized effect of BMI reduction, which may be small,
was not presented.

CONCLUSIONS

After 1 year and 6 follow-up visits, the average BMI of
the entire population decreased significantly. The BMI
decreased in the subgroups of men and women, smok-
ers and non-smokers, in patients on all education levels,
and in patients with high stress and low physical activity.
A simple nurse-led educational program with frequent
on-site meetings (every 2 months) for patients with es-
tablished coronary artery disease resulted in a significant
improvement in one of the most important predictors of
morbidity and mortality. Further studies are needed to
determine the most effective methods to help patients
reduce weight.

Supplementary material
Supplementary material is available at https://journals.
viamedica.pl/polish_heart_journal.
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Abstract

Introduction: Distribution of cardiovascular risk factors can change depending on lifestyle changes.

Aim of the research: To analyze changes in the prevalence of risk factors over a 10-year period.

Material and methods: The study included 1,993,262 patients with ischemic heart disease, including 1,035,562 with acute
coronary syndrome (ACS) and 959.328 with chronic coronary syndrome (CCS).

Results: In both groups. there was an increase in male patients undergoing procedures and patients with prior percutaneous
coronary intervention (PCI), decrease in the prevalence of diabetes. prior stroke. and prior coronary artery bypass grafting
(CABG). In the CCS group, there was an increase in prevalence of previous myocardial infarction (MI), kidney disease. and
chronic obstructive pulmonary disease (COPD). In the ACS group, there was an increase in active smokers, patients with
prior PCL and those with COPD. Compared to men, women undergoing these procedures had a higher prevalence of hyper-
tension, diabetes, and kidney disease, but were less likely to be active smokers or had prior stroke, MI, PCI, CABG, psoriasis,
or COPD. With advancing age. the prevalence of hypertension. diabetes. kidney disease, COPD. and prior stroke, myocardial
infarction, PCI, and CABG increased, while the frequency of active smoking, psoriasis, the proportion of male patients, and
body weight decreased.

Conclusions: Over the past decade the prevalence of risk factors changed significantly. Frequency of previous PCI increased
and frequency of previous CABG decreased. Among those undergoing PCL. women more frequently suffered from hyper-
tension and diabetes than men. As age increases. diseases and previous procedures that are risk factors for atherosclerosis
accumulated.

75 mm Hg diastolic [3, 4]. The second significant risk
factor for cardiovascular diseases is diabetes [5—7]. Both
diabetes alone and diabetes coexisting with obesity
are associated with insulin resistance, higher glycated
hemoglobin levels, and an increased cardiometabolic
risk as well as atherosclerosis [8-14]. Numerous studies
emphasize the significant impact of hypertension and
dyslipidemia occurring together, which substantially
increase cardiovascular risk [15]. Another very impor-
tant risk factor for cardiovascular diseases is chronic

Introduction

Despite advances in cardiovascular research, clas-
sical risk factors for cardiovascular diseases still play
a crucial role in risk stratification in the European So-
ciety of Cardiology (ESC) guidelines [1]. Numerous
observational, epidemiological, and genetic studies
have confirmed that elevated systemic blood pressure
is a major cause of cardiovascular diseases and heart
failure. It contributes to 9.4 million deaths annually

worldwide and significantly increases disability [2].
Many studies have also shown that high blood pres-
sure is a significant risk factor for the development
of ischemic heart disease, heart failure, cerebrovascu-
lar disease, peripheral artery disease, chronic kidney
disease, and atrial fibrillation. There is a clear linear
increase in mortality risk with elevated blood pres-
sure values, starting from 90 mm Hg systolic and

kidney disease. Cardiovascular diseases are predomi-
nant among patients with chronic kidney failure, be-
ing the leading cause of morbidity and mortality [16].
The risk of death significantly increases in patients with
coexisting kidney diseases, even when other risk factors
such as diabetes and hypertension are effectively man-
aged [17]. Kidney failure and chronic kidney disease
significantly increase the risk of cardiovascular diseases
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of National Registry of Invasive Cardiology Procedures (ORPKI)

and modify their symptoms [18]. Patients with moder-
ate to mild COPD have an 8-10 times higher likelihood
of dying from cardiovascular diseases than from respi-
ratory failure. They also have a significantly higher rate
of hospitalizations and deaths due to cardiovascular
conditions, including stroke and heart failure [19, 20].

Aim of this research

The aim of this study is to analyze changes in
the prevalence of classical risk factors over a 10-year
period and to compare the distribution of these fac-
tors by sex and age decades based on data from
the National Registry of Invasive Cardiology Proce-
dures (ORPKI).

Material and methods

ORPKI was launched in 2004 by the Association
of Cardiovascular Interventions of the Polish Society
of Cardiology. ORPKI is a national percutaneous coro-
nary intervention (PCI) registry to which all patients
in PCI hospitals are enrolled. Currently, the registry
is coordinated by the Jagiellonian University Medi-
cal College in Cracow. The data used in the statistical
analysis for the presented study was accessed on July
20th, 2024. All consecutive patients who underwent
coronary angiography or coronary angiography with
possible PCI at 188 interventional cardiology centers
in Poland between 2014 and 2023 were included in
the retrospective analysis. Patients with incomplete
data on baseline characteristics were excluded. No
methods were used to impute missing data. Signed
informed consent for PCI hospitalization contains
consent for data transfer to ORPKI registry. Since this
is a mandatory and central national registry, ethics
committee approval was waived. The study complied
with the ethical principles of clinical research based
on the Declaration of Helsinki, as amended. The au-
thors had access to information that could identify
individual participants during or after data collection,
and this information is used only for long-term ob-
servation, which does not apply to the current study.
No external funding was used to support this registry.

Statistical analysis

Continuous variables were summarized using
median with the first and the third quartile whereas
nominal variables were summarized as counts and per-
centages. Comparison of continuous variables across
groups was performed using Mann-Whitney U test
(2 groups) or Kruskal-Wallis test (> 2 groups). Nominal
variables were compared using Pearson ¢ test or test
for trend in proportions for year and age groups (due
to ordinal scale of measurement). Trends in age and
weight were analyzed using linear regression. Analyses
were performed in R version 4.4.1 (R Foundation for
Statistical Computing, Vienna, Austria, 2024).

Medical Studies 2025; 41/2
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Results

The study included 1,993,262 patients with isch-
emic heart disease, including 1,035,562 with acute
coronary syndrome (ACS) and 959,328 with chronic
coronary syndrome (CCS). In the CCS group, there was
a significant increase in patient age (from 65 (59-73)
to 69 (63-75)). body weight (from 80 (70-90) to 80
(72-90)), and the male gender percentages (from 61%
to 65%). The proportion of active smokers decreased
(from 16% to 12%). as so did the incidence of diabe-
tes (from 23% to 20%). history of stroke (from 2.9%
to 2.5%), and prior coronary artery bypass grafting
(CABG) (from 5.8% to 4.4%). There was an increase in
patients with previous PCI (from 27% to 35%), myo-
cardial infarction (MI) (from 23% to 27%). kidney
disease (from 4.9% to 6.8%), and chronic obstructive
pulmonary disease (COPD) (from 0.1% to 3.7%). All
these changes showed a significant trend (p < 0.001),
except for arterial hypertension, which remained be-
tween 69% and 71%: although the differences were sta-
tistically significant, no trend was observed (Table 1).
In the ACS group, there was a significant increase in
patient age (from 66 (59-75) to 68 (61-75)), body weight
(from 80 (70-90) to 80 (70-90)), and the male gender
percentages undergoing procedures also increased
(from 63% to 65%). There was a decrease in the preva-
lence of diabetes (from 24% to 20%), arterial hyperten-
sion (from 72% to 65%), history of stroke (from 3.4%
to 2.4%), prior MI (from 26% to 23%), prior CABG
(from 6.0% to 4.2%), and kidney disease (from 5.8%
to 4.6%). There was an increase in the proportion of ac-
tive smokers (from 18% to 19%), patients with previous
PCI (from 27% to 30%), and those with COPD (from
0.1% to 3.3%). All these changes followed a significant
trend, except for psoriasis, which showed significant
fluctuations over the years but no clear trend. The in-
cidence of each type of ACS has varied significantly
over the decade (Table 2). Selected key risk factors for
CCS and ACS are shown in Figures 1 and 2. A com-
parison of risk factors by gender showed that women
undergoing coronary angiography and/or PCI were
older and had lower body weight than men. Women
were more likely to have diabetes, hypertension, and
kidney disease, while they were less likely to be active
smokers or have psoriasis, COPD, a history of stroke,
ML, PCI, or CABG (Table 3). An analysis of risk factor
changes by age decades showed that patients under-
going coronary angiography and/or PCI in older age
decades had lower body weight and were less likely to
be male or active smokers. With increasing age, these
patients were more likely to have diabetes, hyperten-
sion, kidney disease, COPD, and a history of stroke,
MI, PCL, and CABG (Table 4).

Discussion

Numerous studies indicate that classic risk fac-
tors remain critical in cardiovascular diseases. These

28



Magdalena Wolska, Karol Kaziréd-Wolski, Janusz Sielski, Krzysztof P. Malinowski, Michat Hawranek, Zbigniew Siudak

112

‘uonuaniajul Aipuoiod snoaubn2iad — [Dd UoiIDu [pIpIDIoAW — [N ‘DsDasIp Aipuownd aA13aNi1SGO 2U0IYI — Gd 0D Builfpib sspdAq Aiajip Aipuoiod — ogyD (¥D]) UbipaiN;,

1

uo|3aIIp puUBI} 10}

puaiy

100'0 >

1000 >

9970

200

1000 >

1000 >

1000 >

100'0 >

1000 >

100°0 >

1000 >

1000 >
1000 >

anjea-¢

1000 >

1000 >

1000 >

7500

1000 >

1000 >

1000 >

1000 >

1000 >

100°0 >

100°0 >

100°0 >
100°0 >

anjea-d

(6'7) v16'C

(8'S) £98'S

(0L) Lo€TL

(€'0) vOE

(zn) ent'et

(r'v) oLY'y

(z€) 199°C€

(€2) ver'ee

(572) Tvs'T

(02) Zo9'0T

(06-0L) 08

(59) 251’59
(5£-€9) 69

9T8'TOT =N
‘€z0T

(62 ¥v8L'T

(8's) 86¥'S

(12) 018°29

(€'0) S0€

(€1) s8v'TT

(8'%) 8¥S'v

(ve) svo'ze

(52) 986'€C

(92) 06¥'C

(12) vog'oz
(06-1¢£) 08

(¥9) 10809
(v£-29) 69

LE0'S6 =N
Kadorg

(0€) s61'C

{9'S) 589'%

(02) 1LL'85

(€'0) 152

(ST) €Tv'TT

(€'5) Z6v'y

(v€) Lg6'8T

(92) Lez'ee

(5'2) 660°C

(z2) sp1'st
(06-22) 08

(59) 59T'vS
(v£-29) 89

L8TV8 =N
‘Tz0T

(£'€) o't

(z'9) 98t'v

(0z) Lg8'0S

(v°0) 65C

(91) €0V'TT

('s) 668'¢

(s€) ¥19'52

(L2) 6¥L'61

(8'7) 010'C

(€2) €8t
(06-1£) 08

(59) ZLv 9y
(v£-19) 89

SEL'TL =N ¥PS'TOT =N €6€'SOT =N

‘0z0z

(5'€) 945°€

(8'9) 0£8'9

(2L) 060'€L

(€'0) zo€

(o1) 28091

(9's) veL's

(v€) 695'vE

(92) 0£8'9

(82) €68'C

(z2) 96€TT
(06-0¢) 08

(€9) z86'€9
(v£-19) 89

‘6T0Z

(€'€) gzv'e

(£'5) ss6's

(69) LeT'EL

(€'0) ss€

(ST) 8€9'sT

(£'S) 0909

(€€) EVT'SE

(92) €00'L2

(6'2) 550°€

(22) 62822
(06-0£) 08

(€9) €£1'99
(r£-19) £9

‘8T0T

(6'7) 1€0'E

(r's) 069'S

(0L) S8€'vL

(€'0) 15€

(v1) 611'ST

(£'S) L86'S

(v€) 98€'sE

(92) 809'12

(82) L56'T

(22) €€0'ee
(06-0£) 08

(€9) Ov'99
(v£-09) L9

279'SOT = N v6r'SOT =N

‘LT0T

(£'27) 098°C

(z'5) evv's

(0L) zes'eL

(€0) 6v€

(v1) L2L'vt

(9°s) 006'S

(€€) TLs've

(92) Zev'Le

(82 126'C

(zz) 9z8'Ce
(06-0£) 08

(29) €SL'v9
(v£-09) 99

‘910C

(s2)1Iv'e

(6'%) LLO'Y

(0£) £55'99

(€'0) z6T

(€1) 48Tt

(8'9) ¥15'S

(62) ov1'8e

(r2) 15822

(£'7) 8eS‘T

(1z) tL20T
(06-0£) 08

(29) 90585
(€£-09) 99

6EV'S6 =N
‘STOT

(To) Lot

(6v) Z6v'y

(1£) 29099

(r'0) eve

(1) €Ten

(8's) 96€'S

(L2) 6€1'52

(€2) 8¥6°0C

(8'27) 809'C

(ze) 9sz'0t
(06-0L) 08

(19) €10'95
(€£-65) 59

(£27) 8vT'at

(9'S) €99'¢eS

(04) 88L'519

(e0) TTT'E

(1) 889'ET

(t's) 966'1S

(€€) 90T'TIE

(52) LS8 ¥

(L2) €11'9C

(22) svo'LoT

(0o6-0£) 08

(€9) £55'209
(v£-19) L9

19526 = N 8ZE'656 =N

‘v10T

‘leyoL

(%) u‘adod
(%) u
‘aseasip
Asupiy

(%) u
‘uoisuapadAy
|erRuy

(%) u
‘sisel1osd
(%) u ‘sniess;
Supjows
SAIY

(%) u '9gvd
SholAald

(%) u
‘|Dd sholaald

(%) u
‘I sholaald

(%) u ‘djons
snolnaid

(%) u
‘s93aqeIq

[83] ;yBram

(%) u
‘1opuasd sje

[s1eaA] 08y

3|qeLep

S2WOIPUAS AIRUOI0D DJUOIYD Ul SpUlL 'T 3|qeL

29



‘DUIBUD 3JGOISUN — V) ‘UOII24DJUY [DIPILIOAW UOIIDASYS | S — JNTLS
‘vonuaniajul Aipuoiod snoaupinaiad — [Dd ‘U0i2IDIUI [DIPIDIOAU UOIIDAJD [S-UOU — [ITLSN U0IInful [DIpIDI0AW — [y ‘aspasip Amwuownd anipdnisqo U0y — GdOD ‘Bulifoib ssodAq Al Aipuoiod — ogyDd (Y1) uvipayy,

VN

uonR.Ip
puail

VN 1000 >
1000 > 1000 >

1000 > 1000 >

1000 > 1000 >

STE0 1000 >

100'0 > 1000 >

1000 > 1000 >

1000 > 1000 >

ST0'0 1000 >

1000 > 1000 >

1000 > 1000 >

1000 > 1000 >

1000 > 1000 >
1000 > 1000 >

pNo.
10}
anjeA-d anjeA-d

(€5) ovv'zy
(€'02) 85T'91

(£'92) z8€1Z

(s'2) ¥10'C

(9'v) 989°¢

(59) 96€'25

(0) 80€

(81) LYE'YT
(zv) 65€E
(62) 168'7C
(vz)1ee'et
(r'2) vv6'T
(07) v68'sT
(06-02) 08
(¥9) 90s'0s
(5£-19) 89

08008 =N
'€C0C

(r'2s) 9v9‘ty
(1'12) 9911

(9°92) 8€9'1Z (6'97) 1202 (v'82) ZLECT (8'£2) 601°LT (9'92) 6£08T (€'22) T6'9T

(L2) 651'C

(8'v) L16'E

(L9) 62295

(°0) 962

(61) 555'ST
(s'v) S¥9'E
(62) voL'€T
(52) zvv'oe
(£2) gzt
(12) 99691
(06-0£) 08
(v9) L5615
(5£-19) 89

0SP'I8 =N
‘ceoe

(15) 9LL'TY

(Lo s1T'e

(6't) 8€0't

(£9) z56'PS

(v'0) vze

(07) €85'91
(6'7) €86°€
(62) O18'€C
(s2) oLs'0t
(L me'e
(t2) Lot'sn
(0o6-02) 08
(59) s6L'2s
(v£-19) 89

606'T8 =N
‘Teoc

(€'€) ¥19'C

(s's) TOE"Y

(£9) 645TS

(5'0) vev

(12) 088'91
{0's) zL6'e
(0€) zeg'ee
(s2) 816'61
(0'€) oov'T
(ze) vor'Lt
(06-0£) 08
(59) vOL'05
(v£-09) L9

689'8L =N
‘0zoz

(£'8Y) 8ze'8E (1'1S) 858'60
(rze) ar'gr (6'22) 686°L1 (T12) 61L°0T

(e€) v81'e

(8's) 8€9°S

(£9) 5£8'59

(r'0) ss€

(12) LoL'02
('s) 6£Z'S
(82) LeL'LT
(v2) oLg'ee
(€) s66'C
(ze) 1ev'1T
(06-02) 08
(#9) €56T9
(5£-09) 89

98916 =N
‘610C

(£'2s) Tys'ss (1'8s) LeT'0oL (€'85) 808‘TL (6'1S) 16699 (£'S¥) T98T9 (€°2S) L8V THS
(e'61) sv1'vz (8'%2) 900°2E (€'67) 789'6E (€£52) T6¥'T9T

(£02) zz8'1z (9°61) ¥89'ET

(6'7) 980°€

(€'9) €€9's

(99) 950°0£

(€'0) £s€

(02) £58'07
(5'5) L18'S
(£2) L09'8T
(€2) v6L'ET
(o) zer'e
(12) Lot1'2T

(06-0£) 08

(€9) ¥¥9'99
(5£-09) L9

(9'7) £80'E

(0's) ¥80‘9

(69) 826'28

(v'0) vov

(61) 6LT7'ET
(£s)1L8'9
(87) s29'€e
(€2) 8s6'L2
(0'€) 999°¢
(12) 9€8'sz

(06-0£) 08

(€9) 6v5'9L
(5£-09) £9

(€'22) LL8'LT (v'€T) 90T'OE (1'ST) L98'EE

(97) 6T’

(1's) o1€'9

(69) s€L'58

(r'0) z6v

(61) Sev'ee
(8'5) o12'L
(£2) 960°€E
(€2) 8£5'8¢
(e) L68'E
(z2) 9.6'9t

(06-0£) 08

(€9) €18°LL
(5£-09) £9

(s2)1eT’e

(€'s) 0089

(oz) ve1'06

('0) 9sv

(61) 091'vZ
(09) vSL°L
(82) s€0'9¢
(52) s89te
(ze)est'y
(€2) 621'6T

(06-0£) 08

(v9) LsZ'z8
(52-65) L9

(T0) 8sT

(s'3) 2vv'L

(2L) 889'L6

(v'0) 0Ls

(61) v66'ST
(6's) €508
(82) Tv1'8€
(92) 890's€
(v'e) 629
(v2) s1L'2€

(06-0£) 08

(v9) Z19'98
(5£-65) 99

(r'22) €851€T
(v'2) ovo'se

(zs) 6v8es

(89) 2€9'90L

(v°0) 90y

(61) £8£'10C
('s) €06'ss
(82) 8£6'06C
{ve) #5915
(0€) 98Z'1€
(z2) s8v'see

(06-0£) 08

(v9) 06L°L59
(5£-09) L9

EYY'SOT =N Z98'0CZT =N O€8'VZT =N €0Z'6ZT =N OTY'SET =N T9S'SEQ'T =N

‘8102

‘L102

‘9Toz

‘sT0T

‘10T

‘leloL

(%) u‘vn
(%) u ‘IN3LsS
(%) u
‘IN3LSN

(%) u ‘adod
(%) u
‘aseasip
Asupiy|

(%) u
‘uoisuaniadAy
|ellouy

(%) u
‘SISe10Sd

(%) u ‘snieis
Bupjows
dAIY

(%) U ‘ogvd
SNOIA3Id

(%) u
‘|2d sholaald

(%) u
‘IIN sholAald

(%) u ‘@jons
snoiAald

(%) u
‘sajaqelq

[33] uB1om

(%) u
‘1opuad

9en
[sieaA] 28y

a|qeliep

S9aWO0IPUAS Aleuo10d 91Nd. Ul S1010B) )SI Ul SpUa)] “Z d|qeL

30



114 Magdalena Wolska, Karol Kazirdd-Wolski, Janusz Sielski, Krzysztof P. Malinowski, Michat Hawranek, Zbigniew Siudak

80
71 70 70 70 69 72 70 70 71 70
70 1 ————
S
607 61 62 62 63 63 63 65 65 64 65
50 |
® a0
30 -
22 21 2 22 22 22 23 22 21 20
20
07 . 13 14 14 15 16 16 15 3 12
T T T T T T T T T
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Year

Male gender (%) p < 0.001% Diabetes (%) p < 0.001*
Active smoking status (%) p < 0.001* = Arterial hypertension (%) p = 0.27%

Figure 1. Trends for main atherosclerosis risk factors in the chronic coronary syndromes. *p-value for trend p < 0.001 for
differences of all variables
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Figure 2. Trends for main atherosclerosis risk factors in the acute coronary syndromes. *p-value for trend p < 0.001 for
differences of all variables

Table 3. Distribution of risk factors among patients by gender (aggregated 10-year data)

Variable Total, Male, Female, P-value?
N = 1,983,636 N =1,260,347 N =723,289
Age* [years] 67 (60-74) 66 (59-73) 70 (63-77) < 0.001
Weight* [kg] 80 (70-90) 84 (75-93) 73 (65-82) < 0.001
Diabetes, n (%) 430.844 (22) 258,811 (21) 172,033 (24) < 0.001
Previous stroke, n (%) 57.243 (2.9) 37,225 (3.0) 20,018 (2.8) < 0.001
Previous MI, n (%) 491,744 (25) 354,905 (28) 136,839 (19) < 0.001
Previous PCI, n (%) 601.144 (30) 425,792 (34) 175,352 (24) < 0.001
Previous CABG, n (%) 107.723 (5.4) 82,286 (6.5) 25,437 (3.5) < 0.001
Active smoking status, n (%) 336.002 (17) 252,940 (20) 83,062 (11) < 0.001
Psoriasis, n (%) 7.145 (0.4) 4,960 (0.4) 2,185 (0.3) <0.001
Arterial hypertension, n (%) 1.378.813 (70) 859,338 (68) 519,475 (72) < 0.001
Kidney disease, n (%) 107,104 (5.4) 66,751 (5.3) 40,353 (5.6) < 0.001
COPD, n (%) 51,149 (2.6) 34,959 (2.8) 16,190 (2.2) < 0.001

‘Median (IQR), *Wilcoxon rank sum test; Pearson’s C* test. CABG — coronary artery bypass grafting, COPD — chronic obstructive pulmonary
disease, MI — myocardial infarction, PCl — percutaneous coronary intervention.
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include male gender, hypertension, smoking, hyper-
lipidemia, diabetes, and obesity, with no significant
regional differences observed across Europe [21, 22].
The identification of these risk factors, along with in-
creased awareness of their elimination and advances
in pharmacological treatments, has led to a significant
reduction in cardiovascular mortality, reaching up to
80% in some European countries [23, 24]. In addition
to these well-known classic risk factors, non-classical
factors such as stress and depression also play a cru-
cial role in the pathogenesis of cardiovascular diseases
[25, 26]. Notably, Polish research suggests that stress
significantly impacts population health from an early
age [27]. The present study has demonstrated there has
been an observed increase in the proportion of proce-
dures performed in male patients and in the incidence
of previous PCI. However. the prevalence of diabetes,
prior strokes, and CABG has decreased. Many recent
studies have analyzed trends in classic cardiovascular
risk factors, both globally and regionally, including in
Poland [28, 29]. In Poland, research on the influence
of classic risk factors on cardiovascular diseases has
been ongoing for many years, primarily through stud-
ies such as POL-MONICA, WOBASZ. and the NATPOL
series [29]. Extensive research on the prevalence and
control of these risk factors has been led by Zdro-
jewski er al. The NATPOL 11 study, which included
2,401 respondents, provided valuable insights into
the prevalence of risk factors like gender, age, hyper-
tension, and diabetes. The prevalence of classic risk
factors, such as gender, age, hypertension, and diabe-
tes, was analyzed in stable patients in outpatient care
[29]. Trzeciak er al., in a study of 932 patients under
40 years of age from the PL-ACS registry, found that
women were less likely to smoke, had an older aver-
age age, and were less likely to experience ST-segment
elevation myocardial infarction (STEMI) compared to
men [30]. Similar results were obtained by Piatek ez al.,
using the PL-ACS database in a study of 66,667 pa-
tients. They found that women were generally older
than men and had more comorbidities, which con-
tributed to higher unadjusted mortality rates. How-
ever, long-term prognosis appeared more favorable
for women [31]. In another analysis by Piatek er al.
of 197,192 patients from the PL-ACS registry (2005—
2014), the average age of women decreased slightly,
while the incidence of diabetes, obesity, hyperten-
sion, and smoking increased. In over 1 million pa-
tients with ACS, women were more likely to have
hypertension, diabetes, and kidney disease, but were
less likely to be active smokers [32]. The present study
confirms these findings. Studies from the ORPKI
registry highlight the significant occurrence of clas-
sic coronary risk factors in ACS patients. Dziewierz
et al., in a study of 150,782 patients with STEMI, found
that 17.5% (26,360 patients) had diabetes, a condition
associated with higher risks, longer reperfusion de-
lays. and increased periprocedural mortality (1.1% vs.

1.9%; p < 0.0001). Diabetes was identified as an inde-
pendent predictor of periprocedural death [33]. Addi-
tionally, Kringeland ez al, in a study of 12,329 par-
ticipants from the Hordaland Health Study, suggested
that hypertension is a stronger risk factor for ACS in
midlife in women than in men [34]. Kidney failure is
another significant coronary risk factor. An estimated
glomerular filtration rate below 60 ml/min/1.73 m?
is considered the strongest predictor of unfavorable
outcomes of ACS in patients with renal failure [35].
Our observations show that with age, the prevalence
of hypertension, diabetes, and chronic kidney dis-
ease increases. Psoriasis, though a less recognized risk
factor until recently, has also been linked to ACS. In
the ORPKI study, Siudak ez al. analyzed 405,078 ACS
patients and identified psoriasis as an independent
predictor of allergic reactions in these patients [36].
Interesting research on coronary risk factors was pre-
sented by Rebak er al., who analyzed a professional
group of paramedics (V= 140). Their health assess-
ments included blood pressure measurements, bio-
chemical analysis (fasting lipid profile, glycemia),
anthropometric measurements, and a questionnaire.
Cardiovascular risk factors were a significant bur-
den in this group of paramedics, showing unfavor-
able health profiles with abnormal body weight, el-
evated blood pressure, and an unhealthy lipid profile
[37]. The National Cardiovascular Disease Program
planned in Poland for 2022-2032 multidirectionally
addresses, the promotion of healthy lifestyles among
children and adults, improving access to qualified
medical staff and modern medical equipment, and in-
vesting in scientific research and innovative therapies
in cardiology [38]. In parallel, there are nationwide
anti-smoking campaigns, campaigns covering over-
weight and obesity prevention and promoting men-
tal health detailed in the National Health Program
[39]. Implemented prevention programs like the Car-
diovascular Disease (CVD) prevention program use
laboratory tests, a questionnaire for assessing cardio-
vascular disease risk factors, and health education to
reduce cardiovascular morbidity and mortality [40].
“Coordinated care” introduced in Poland 2022 en-
ables early detection of diseases such as hypertension,
atrial fibrillation, diabetes, chronic kidney disease or
heart failure, and their effective treatment and moni-
toring through cooperation between a family doctor
and a specialist [41].

Despite over 60 years of intense research into clas-
sic coronary risk factors, this area continues to gen-
erate controversies. New information regarding both
classic and lesser-known risk factors. such as psoriasis
and stress, continues to emerge.

Conclusions

Over the past decade, among patients with various
forms of ischemic heart disease undergoing coronary
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of National Registry of Invasive Cardiology Procedures (ORPKI)

angiography and PCI, there has been an observed in-
crease in the proportion of procedures performed in
male patients and in the incidence of previous PCI.
Conversely, the prevalence of diabetes, prior strokes,
and CABG has decreased. Compared to men, women
undergoing these procedures had a higher prevalence
of hypertension, diabetes, and kidney disease, but
were less likely to be active smokers or to have a histo-
ry of stroke, MI, PCI, CABG, psoriasis, or COPD. With
advancing age, the prevalence of hypertension, dia-
betes, kidney disease, COPD, and prior stroke, myo-
cardial infarction, PCI, and CABG increased, while
the frequency of active smoking, psoriasis, the pro-
portion of male patients, and body weight decreased.
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4. Wstep

4.1 Znaczenie Kliniczne i czesto§¢ wystepowania chorob sercowo-
naczyniowych.

Choroby sercowo-naczyniowe stanowig najczestszg przyczyne chorobowosci i
$miertelnosci w Polsce i na $wiecie. Wedtug danych Swiatowej Organizacji Zdrowia (WHO) w
roku 2022 na $wiecie zmarto 19.8 miliona os6b z powodu choréb sercowo-naczyniowych, co
stanowito okoto 32% $wiatowych zgonow, a 85% tych zgondéw byto spowodowanych zawatem
serca i udarem mozgu [1]. W Polsce wedtug danych Gtownego Urzgdu Statystycznego (GUS)
w 2023 roku choroby uktadu krazenia odpowiadaty za blisko 37% wszystkich zgonow 1 byty
najczestsza przyczyng zgonow osob powyzej 45 lat [2].

Prognozy globalne na lata 2025-2050 przewiduja 90% wzrost czgstosci wystgpowania
chorob sercowo-naczyniowych 1 73.4 % wzrost §miertelno$ci ogdlnej z przyczyn sercowo-
naczyniowych. Przyjmuje si¢, ze wysokie ci$nienie skurczowe bedzie gtéwnym czynnikiem
ryzyka §miertelno$ci standaryzowanej wzgledem wieku, a najszybszy wzrost udziatu w surowe;j
$miertelnosci z przyczyn sercowo-naczyniowych beda mie¢ wysoki wskaznik body mass index

(BMI) oraz wysoki poziom glukozy na czczo [3].

4.2 Czynniki ryzyka chorob sercowo-naczyniowych.

Klasycznie czynniki ryzyka choréb sercowo naczyniowych dzielone s3 na
modyfikowalne 1 niemodyfikowalne. Do najwazniejszych klasycznych, modyfikowalnych
zalicza si¢: palenie tytoniu, nieprawidtowe nawyki Zywieniowe prowadzace do otylosci, niska
aktywnos¢ fizyczng, hipercholesterolemig, nadci$nienie tetnicze, cukrzyce typu 2, spozywanie
alkoholu [4]. Do czynnikéw niemodyfikowalnych naleza: ple¢ meska, wiek (>45 r.z. u

mezcezyzn 1>55 r.z. u kobiet), predyspozycje rodzinne i obcigzenie genetyczne [5].

W zwigzku ze zmianami Srodowiskowymi, technologicznymi, spotecznymi oraz
rozwojem diagnostyki molekularnej coraz wigksze znaczenie zyskuja nowe modyfikowalne
czynniki ryzyka jak: zanieczyszczenie powietrza, przewlekty stan zapalny i jego markery takie
jak stres oksydacyjny i wysoki poziom wysokoczutego biatka C-reaktywnego (hs-CRP),
wysoki poziom lipoproteiny (a), przewlekly stres, zaburzenia snu, osamotnienie i1 izolacja

spoleczna czy depresja [6].
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4.2.1 Zaburzenia lipidowe.

Hipercholesterolemia pozostaje najbardziej rozpowszechnionym czynnikiem ryzyka w
populacji Polski, w zalezno$ci od metody doboru proby jej czestos¢ waha si¢ miedzy 60 a 80%
[4]. W badaniu WOBASZ Il rozpoznano ja u 70.3 % me¢zczyzn i 64.3% kobiet [7] a w badaniu
NATPOL u 59,5% mezczyzn i 62% kobiet [4]. W prowadzonym w latach 2015-2016 badaniu
LIPIDOGRAM 2015 stwierdzono, ze sytuacja epidemiologiczna zaburzen lipidowych nie
ulegla poprawie. Wartosci LDL-C > 115 mg/dl (3,0 mmol/l) obserwowano u 61% badanych
[4]. Decydujaca role w rozwoju miazdzycowej choroby sercowo-naczyniowej (ASCVD)
odgrywa zaburzenie w metabolizmie frakcji lipoprotein o matej gestosci (LDL-C) [8]. Oprocz
stezenia LDL-C stezenie lipoproteiny(a) (Lp(a)), zawierajacej czasteczke apoB, jest
niezaleznym czynnikiem ryzyka ASCVD, zwezenia zastawki aorty ze zwapnieniami, choroby
tetnic obwodowych oraz udaru niedokrwiennego [9]. Szacuje si¢, ze okoto 20 % populacji
swiatowe] ma podwyzszony poziom Lp(a), ktéra oddziatuje proaterogenne, prozapalnie i
prozakrzepowo, odmienne od konwencjonalnej dyslipidemii wywotanej przez LDL-C [10].
Ryzyko sercowo-naczyniowe powigzane ze st¢zeniem Lp(a) nieznacznie wzrasta przy
wartosciach od 30 mg/dl (62 nmol/l) do 50 mg/dl (105 nmol/l), a klinicznie istotne uznaje si¢
powyzej 50 mg/dl (105 nmol/l) [11]. Stezenia Lp(a) utrzymuja si¢ na stabilnym poziomie w
okresie dorostosci, wobec tego jednorazowy pomiar wystarczy do oceny ryzyka w ciggu catego
zycia [10]. W 30-letniej prospektywnej obserwacji zdrowych kobiet uczestniczacych w badaniu
Women's Health Study stwierdzono, ze poziomy Lp(a) powyzej 30 mg/dl lub 75. percentyla
(31 mg/dl) wigzaly si¢ ze zwigkszonym ryzykiem powaznych zdarzen sercowo-naczyniowych
1 choroby wiencowej. Wartosci ekstremalne (powyzej 120 mg/dL) drastycznie podnosza ryzyko
udaru niedokrwiennego oraz zgonu z przyczyn sercowo-naczyniowych [12]. Wptyw kliniczny
lipoproteiny(a) zalezy od jej synergii z tradycyjnymi czynnikami ryzyka i chorobami
wspotistniejagcymi. Czasteczka ta dziata jako modyfikator ryzyka zalezny od statusu

kardiometabolicznego i1 nerkowego [10].

Od 2025 roku polski system ochrony zdrowia zapewnia bezplatne przesiewowe
oznaczanie poziomu Lp(a) dla populacji w wieku 20—40 lat. Swiadczenie to realizowane jest
na poziomie podstawowej opieki zdrowotnej w strukturach Narodowego Funduszu Zdrowia
(NFZ2), jako element programu ,,Moje zdrowie. Bilans zdrowia osoby dorostej” [13]. W
obszarze profilaktyki pierwotnej oznaczenie st¢zenia Lp(a) pozwala na precyzyjna
reklasyfikacje pacjentow z grupy granicznego lub posredniego ryzyka, ulatwiajgc tym samym

personalizacj¢ dtugofalowych strategii terapeutycznych [12].
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Podstawowym badaniem diagnostycznym do rozpoznania zaburzen lipidowych jak rowniez
do monitorowania skuteczno$ci terapii jest stgzenie cholesterolu LDL-C [4]. Metaanaliza
danych z badan randomizowanych potwierdzita, ze redukcja stezenia LDL-C obniza ryzyko
wystgpienia zawatlow serca, rewaskularyzacji oraz udaréw niedokrwiennych moézgu [14].
Cholesterol nie-HDL-C pozostaje wskaznikiem masy we krwi wszystkich aterogennych
lipoprotein. Stezenie nie-HDL-C wykorzystywane jest do oceny ryzyka sercowo-

naczyniowego i w uzupetnieniu do LDL-C pozwala oceni¢ ryzyko rezydualne [9].

4.2.2 NadcisSnienie tetnicze.

Nadci$nienie tetnicze to gléwny czynnik ryzyka rozwoju chorob sercowo-
naczyniowych oraz zgonow w Polsce i na §wiecie [6,15]. Wedtug danych WHO w 2024 na
nadci$nienie t¢tnicze chorowato na $wiecie 1.4 miliarda ludzi w wieku 30-79 lat, co stanowi
33% populacji w tej grupie wickowej. Najwigkszy wzrost zachorowan odnotowuje si¢ w
krajach o niskim i $rednim dochodzie 1 jest spowodowany starzeniem si¢ spoteczenstwa tych
krajow. WHO szacuje, ze 44% chorych nie wie, Ze choruje na nadci$nienie t¢tnicze [1]. Wedlug
swiatowych prognoz migdzy 2025 a 2050 rokiem liczba lat zycia skorygowanych
niesprawnos$cig (DALYs) z powodu zbyt wysokiego ci$nienia skurczowego wzro$nie o 44,1%
[3]. Dane NFZ z 2018-2022 podaja, ze na nadci$nienie choruje 11 milionow Polakéw, co

stanowi 34-35% populacji dorostych [15].

Wedtug najnowszej klasyfikacji Polskiego Towarzystwa Nadci$nienia Tetniczego
wyroznia si¢ trzy kategorie skurczowego i1 rozkurczowego ci$nienia tgtniczego w pomiarach
gabinetowych: optymalne (ponizej 120 i ponizej 70 mm Hg), podwyzszone (od 120 do 139
1/lub od 70 do 89 mm Hg) i1 nadcisnienie t¢tnicze. Nadci$nienie tetnicze rozpoznaje si¢ przy
wartosci cisnienia skurczowego >140 mm Hg 1/lub rozkurczowego >90 mm Hg w pomiarze
gabinetowym. Ryzyko sercowo-naczyniowe wzrasta liniowo wraz ze wzrostem warto$ci
ci$nienia tetniczego. Aktualne wytyczne leczenia nadcis$nienia tetniczego podkreslaja
koniecznos$¢ podejmowania dziatan zapobiegajacych wystapieniu nadci$nienia tetniczego oraz
zmniejszajacych ryzyko sercowo-naczyniowe u osob z podwyzszonym ryzykiem sercowo-

naczyniowym [16].

Nadcis$nienie pierwotne stanowi 90-95% przypadkéw nadci$nienia tetniczego wsrod
populacji dorostych. Wynika z wieloczynnikowych interakcji migdzy uwarunkowaniami
genetycznymi a czynnikami $rodowiskowymi. Kluczowe s3: przewlekla nadreaktywno$¢
uktadu renina-angiotensyna-aldosteron (RAA) powodujaca remodeling naczyn, reabsorbcje

sodu 1 retencje wody, zwigkszona aktywacja uktadu wspotczulnego, zmniejszenie ilosci
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endogennych wazodylatatorow oraz defekt w wydalaniu sodu. Czynniki $rodowiskowe
indukuja ekspresj¢ gendw odpowiadajacych za predyspozycje do nadci$nienia lub powoduja
interakcje genetyczne lub epigenetyczne (reguluja ekspresje genow bez ingerencji w DNA).
Istotng role odrywa nadmierna podaz sodu w diecie, palenie tytoniu, otylos¢, status spoteczno-

ekonomiczny, stres oraz niedobdr witaminy D [17].

Nadci$nienie wtorne wystepuje wsréd mtodszej grupy wiekowej pacjentow oraz wsrod
chorych z opornym na leczenie nadci$nieniem. Do najczestszych przyczyn nadci$nienia
wtornego naleza: pierwotny hiperaldosteronizm, choroba naczyniowo-nerkowa, przewlekta
choroba nerek, obturacyjny bezdech senny, a do rzadszych: guz chromochtonny nadnercza,

zespot Cushinga, zaburzenia pracy tarczycy i przytarczyc oraz koarktacja aorty [18].

4.2.3 Cukrzyca.
Wedlug danych Miedzynarodowej Federacji Diabetologicznej (IDF) w 2024 roku na

swiecie zyto okoto 537 mln dorostych z cukrzyca, a prognozy wskazuja wzrost do 643 mln do
2030 roku. Dominujaca postacig choroby pozostaje cukrzyca typu 2 (T2DM), odpowiadajaca
za 90-95% wszystkich przypadkow, podczas gdy cukrzyca typu 1 (TIDM) stanowi okoto 5—
10% zachorowan [19]. W Europie czesto$¢ wystepowania cukrzycy u dorostych szacuje si¢ na
8-10%, przy czym najwyzsze wartosci obserwuje sic w Europie Srodkowo-Wschodniej oraz
krajach o wysokim rozpowszechnieniu otytosci i siedzacego trybu zycia [19,20].

W Polsce dane epidemiologiczne pochodza gtownie z badanh NATPOL, WOBASZ oraz analiz
NFZ. Analiza NATPOL 2011 wykazata calkowita czgsto$¢ wystepowania cukrzycy na
poziomie 6,7% populacji dorostych, bez istotnych réznic wzgledem wczesniejszego badania
NATPOL 2002 [21]. Jednocze$nie stwierdzono znaczacy wzrost liczby osob z nieprawidiowa
glikemig na czczo, co sugeruje dalszy wzrost obcigzenia epidemiologicznego cukrzyca w
kolejnych dekadach [21]. Dane badania WOBASZ potwierdzity silng zalezno$¢ wystepowania
cukrzycy od wieku — czesto$¢ wzrastata od 0,5-0,7% w grupie 20-29 lat do ponad 16—-17% po
60. roku zycia [22]. Ponadto wykazano wyrazne zrdznicowanie regionalne, z najwyzsza
zapadalno$cig w wojewodztwach uprzemystowionych i 0 wysokim nasileniu czynnikow ryzyka
sercowo-metabolicznego [22].

Szczegolnie istotne sa dane NFZ oparte na petnej populacji ubezpieczonych. Analiza
obejmujaca §wiadczenia medyczne, refundacje lekéw oraz dane receptowe wykazata, ze w
2013 roku w Polsce zyto okoto 2,68 mln oséb z cukrzycg, co odpowiadato 6,97% populacji
[23]. Nowsze raporty NFZ i Ministerstwa Zdrowia wskazuja obecnie na ponad 3 mln pacjentéw

z rozpoznang cukrzycg oraz nawet 5—6 mln 0sob ze stanem przedcukrzycowym, co oznacza
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dalszy dynamiczny wzrost czestosci wystgpowania choroby [23]. W strukturze
epidemiologicznej dominowata T2DM, natomiast TIDM obejmowata okoto 180-200 tys.
pacjentow, gtownie dzieci i mtodych dorostych.

Cukrzyca typu 1 wykazuje odmienny profil epidemiologiczny niz T2DM. TIDM jest
chorobg autoimmunologiczng, ktorej czgstos¢ w Europie Poinocnej nalezy do najwyzszych na
swiecie. Najwieksza zapadalno$¢ obserwuje si¢ w Finlandii oraz Szwecji, gdzie przekracza ona
40—60 nowych przypadkéw/100 000 dzieci rocznie [24]. Polska nalezy do krajow o $redniej
zapadalnos$ci, jednak obserwuje si¢ systematyczny wzrost liczby nowych rozpoznan w
populacji pediatrycznej [24]. W przeciwienstwie do T1DM, epidemiologia T2DM jest silnie
zwigzana z urbanizacja, otyloscig, starzeniem populacji i niska aktywnoscig fizyczng. W
krajach wysokorozwinigtych wzrost czestosci T2DM koreluje z epidemia otytosci trzewnej
oraz zespotu metabolicznego [25].

Cukrzyca pozostaje jedna z gtownych przyczyn przedwczesnej $miertelnosci. WHO
szacuje, ze kazdego roku bezposrednio lub posrednio odpowiada ona za ponad 6 mln zgonow
globalnie [26]. Najczestsza przyczyng $mierci pacjentow diabetologicznych sa choroby
sercowo-naczyniowe, zwlaszcza choroba niedokrwienna serca, niewydolno$¢ serca oraz udar
mozgu [27]. W badaniach populacyjnych wykazano, ze obecno$¢ cukrzycy zwigksza ryzyko
zgonu sercowo-naczyniowego 2—4-krotnie [27]. W Polsce $miertelno$¢ zwigzana z cukrzyca
pozostaje wyzsza niz $rednia dla Europy Zachodniej, co czgsciowo wynika z pdzniejszego
rozpoznania choroby oraz gorszego wyréwnania metabolicznego [28].

Pomimo postepu terapeutycznego skuteczno$§¢ wyrdéwnania cukrzycy pozostaje
niezadowalajgca. Dane europejskie wskazuja, ze jedynie 40—60% pacjentéw osigga docelowe
wartosci HbAlc <7% [29]. W Polsce odsetek ten jest jeszcze nizszy, szczegodlnie w populacji
pacjentéw leczonych insuling [30]. Analizy NFZ wskazuja na znaczng liczbe hospitalizacji z
powodu powiktan cukrzycy, w tym zespolu stopy cukrzycowej, niewydolnosci nerek oraz
ostrych zespolow wiencowych [23]. Problemem pozostaje rOwniez niski poziom intensyfikacji
leczenia oraz ograniczone wykorzystanie nowoczesnych terapii kardioprotekcyjnych, takich
jak inhibitory kotransportera sodowo-glukozowego typu 2 (SGLT2) czy agonisci receptora dla
peptydu glukagonopodobnego-1 (GLP-1) [31].

Zwiazek cukrzycy z chorobami sercowo-naczyniowymi ma charakter dwukierunkowy i
wielowymiarowy. W badaniach rejestrowych ORPKI oraz WOBASZ cukrzyca byla jednym z
najczestszych czynnikow ryzyka u pacjentow poddawanych koronarografii 1 PCI [32]. W
populacjach z ostrym zespotem wiencowym czesto$¢ cukrzycy wynosita 20—30%, natomiast w

przewlektych zespotach wieicowych przekraczata 30% [32]. Pacjenci diabetologiczni czgsciej
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prezentowali wielonaczyniowg chorobe wiencows, przewlekta chorobe nerek oraz
niewydolnos¢ serca, a ich rokowanie byto istotnie gorsze [32,33].

Badania WOBASZ wykazaty rowniez $cisty zwiazek cukrzycy z innymi sktadowymi
zespotu metabolicznego, zwlaszcza otylo$cig centralng, nadci$nieniem tetniczym i
dyslipidemig [22,34]. Wspotwystepowanie tych czynnikéw prowadzi do gwaltownego wzrostu
ryzyka incydentow sercowo-naczyniowych. U chorych na T2DM ryzyko niewydolnosci serca
wzrasta okoto dwukrotnie, a ryzyko udaru moézgu o 50-80%. Nierzadko powiklania
makronaczyniowe moga wyprzedza¢ rozpoznanie samej cukrzycy [35]. W ostatnich latach
obserwuje si¢ poprawe przezywalnosci pacjentow z cukrzycg dzigki wezesniejszej diagnostyce
i nowoczesnemu leczeniu, jednak globalne obcigzenie chorobg nadal ro$nie. Dane europejskie
i polskie wskazuja, ze kluczowe znaczenie dla ograniczenia $miertelno$ci majg dziatania
prewencyjne obejmujace redukcje otylosci, zwiekszenie aktywnosci fizycznej, poprawe jakosci

diety oraz intensyfikacj¢ leczenia czynnikow ryzyka sercowo-naczyniowego [35,28].

4.2.4 Otylosé

Choroba otylosciowa stanowi zlozong, przewlekla jednostke chorobowa o
postgpujacym charakterze, pozbawiong tendencji do samoistnej remisji, u ktorej podtoza lezy
nadmierna akumulacja tkanki tluszczowej wywotana dodatnim bilansem energetycznym.
Otylos¢ koreluje z podwyzszong =zapadalno$cia na schorzenia metaboliczne (stany
przedcukrzycowy 1 cukrzyce), dyslipidemig¢, chorobe niedokrwienng serca, nadcis$nienie
tetnicze czy niewydolno$¢ serca [36]. W konsekwencji stanowi niezalezny, kluczowy czynnik
ryzyka rozwoju chorob uktadu sercowo-naczyniowego o podtozu miazdzycowym [36].

Podstawowym wskaznikiem stuzagcym do oceny masy ciala pozostaje BMI.
Zdefiniowany jest jako iloraz masy ciata wyrazonej w kilogramach 1 wzrostu wyrazonego w
metrach podniesionego do potegi drugiej. Nadwaga rozpoznawana jest przy wartoSci
wskaznika BMI od 25 kg/m2 do 29,99 kg/m2, a otytos¢ powyzej 30 kg/m2. W metaanalizie
badan kohortowych potwierdzono, Zze najmniejsze ryzyko zgonu majg osoby z BMI 23-24
kg/m2 wsrod nigdy niepalacych, 22-23 kg/m2 u zdrowych osob nigdy niepalacych , a istotne
zwigkszenie ryzyka obserwuje si¢ u osob z BMI <20 kg/m2, a szczeg6lnie u 0os6b z BMI >25
kg/m2 [37].

Wedlug danych WHO w 2022 roku 2,5 miliarda dorostych miato nadwagg, a 890
milionow z nich Zzyto z otyloscig. Raport World Obesity Atlas z 2025 r prognozuje, ze do 2030

roku liczba dorostych z otylo$cia na $wiecie wzrosnie do 1,13 miliarda (wzrost o 115% w
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poréwnaniu z rokiem 2010). Problem nadwagi i otytosci dotyka réwniez dzieci. Dane WHO z
2022 podaja, ze 390 miliondéw dzieci i nastolatkow w wieku od 5 do 19 lat miato nadwagg, 160
milionow otytos¢, a w 2024 roku 35 milionéw dzieci ponizej 5 roku zycia miato nadwage.
Raport NFZ na temat otyto$ci w Polsce przedstawia, ze odsetek populacji z otytoscig w 2019r
wynosit 18.5% [38]. Narodowy Instytut Zdrowia Publicznego - Panstwowy Instytut Badawczy
w Badaniu Stanu Zdrowia i Czynnikow Ryzyka z 2022r podaje, ze zbyt wysoka mase ciata
(indeks BMI > 25) miato 52,2% Polakéw w wieku 20 lat i wigcej, a u 13,6% stwierdzono
otytos¢ (BMI > 30) [38].

Otylos¢ stanowi istotny czynnik patogenetyczny miazdzycy, indukujac rozwoj
dyslipidemii, ogdlnoustrojowy stan zapalny o niskim nasileniu, zaburzenia immunologiczne
oraz dysfunkcje §rodbtonka naczyniowego. Nadmierna akumulacja tkanki thuszczowej koreluje
z aterogennym profilem lipidowym, charakteryzujacym si¢ podwyzszonym st¢zeniem
cholesterolu LDL przy jednoczesnym obnizeniu frakcji HDL. Réwnolegle, generowany w
przebiegu otytosci stres oksydacyjny ogranicza biodostepnosé tlenku azotu (NO), co prowadzi
do nasilenia skurczu naczyn krwionos$nych, zwickszenia przepuszczalno$ci bariery krew-
tkanka oraz przyspieszenia progresji zmian miazdzycowych [39].

Podstawowa metoda w zapobieganiu i leczeniu otytosci jest podejmowanie aktywnosci
fizycznej oraz odpowiednia dieta. Aktywno$¢ fizyczna stanowi jeden z kluczowych
modyfikowalnych czynnikéw determinujgcych tempo progresji procesu miazdzycowego oraz
skuteczno$¢ kontroli klasycznych czynnikéw ryzyka sercowo-naczyniowego, takich jak
nadci$nienie tetnicze, cukrzyca czy otylo$¢ [6]. Zalecang dietg jest dieta srdédziemnomorska.
Analiza obejmujacych ponad 1.4 miliona pacjentow potwierdzita znamienng klinicznie
redukcje nawrotow chorob tetnic obwodowych, choroby wiencowej, migotania przedsionkow,
chorob naczyh moézgowych, nadci$nienia tg¢tniczego oraz $miertelnosci z powodu chorob
sercowo-naczyniowych u pacjentéw przestrzegajacych zalecen lekarskich [40].

Wykazano, ze nawet niewielka redukcja masy ciata moze klinicznie istotnie,
dhugotrwale obnizy¢ cis$nienie tetnicze krwi 1 zmniejszy¢ ryzyko nadci$nienia [41]. W analizie
danych pochodzacych z migdzynarodowej kohorty uczestnikow dwoch duzych badan nad
utrata masy ciala stwierdzono, ze kazda utrata 1 kg masy ciala wigzata si¢ ze zmniejszeniem
ci$nienia skurczowego o 0,4 mmHg i zmniejszeniem ci$nienia rozkurczowego o 0,3 mmHg lub
odpowiednio 0,5 mmHg 1 0,4 mmHg/kg u os6b z nadcisnieniem. Spadek masy ciala wptywa
rowniez korzystnie na wyréwnanie cukrzycy. Kazda utrata 1 kg masy ciata wigzata si¢ ze
zmniejszeniem hemoglobiny glikowanej o 0,2 mmol/mol lub 0,6 mmol/mol u 0séb z cukrzyca

[42]. Prawidlowa masa ciala jest podstawowym celem w profilaktyce i leczeniu chorob
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sercowo-naczyniowych, zwlaszcza przewlektych zespotow wiencowych. Dowiedziono, ze
zamierzona utrata masy ciata >10% koreluje z ponad 20% redukcja zdarzen sercowo-
naczyniowych [36].

Wspodliczesnie w leczeniu otytosci u pacjentow z chorobami uktadu krazenia szeroko
stosowane sg metody farmakologiczne z wykorzystaniem analogow GLP-1 lub podwojnego
agonisty receptora dla glukozozaleznego peptydu insulinotropowego (GIP) i GLP-1. Wér6d
pacjentdw z rozpoznang chorobg sercowo-naczyniowa, u ktdrych nie uzyskano redukcji wagi
w ciggu 3-6 miesigcy o co najmniej 5 % rekomendacje zalecajg rozwazenie wlaczenia leczenia
farmakologicznego (dla chorych z BMI >27 kg/m2) lub chirurgii bariatrycznej ( dla chorych z
BMI >35 kg /m2) [36]. W badaniu SELECT potwierdzono skuteczno$¢ semaglutydu (analog
GLP-1) w 20 % redukcji ryzyka zgonu z przyczyn sercowo-naczyniowych, niezakonczonego
zgonem zawalu serca lub udaru moézgu u pacjentdw z nadwaga lub otytoScia i rozpoznang
wczesniej chorobg sercowo-naczyniowa, bez wspodtistniejacej cukrzycy [43].

Wsréd uczestnikow badania SURMOUNT-5 z otyloscig i bez cukrzycy typu 2
stwierdzono, ze terapia tirzepatydem (agonista receptora dla GLP-1/GIP) prowadzita do
wyzszej przewidywanej 10-letniej redukcji ryzyka choréb uktadu krazenia w poroéwnaniu z
semaglutydem [44]. Chirurgia bariatryczna to jedyna metoda leczenia otytosci III stopnia (BMI
> 40 kg/m2) o potwierdzonej odleglej skutecznosci. Obejmuje przeprowadzenie operacji
chirurgicznej, ale rowniez edukacje dietetyczna, pomoc psychologiczng oraz aktywizacje
pacjenta w zakresie aktywnosci fizycznej [45]. Metaanaliza danych z aktualnych publikacji
wykazata, ze przeprowadzona operacja bariatryczna powoduje statystycznie istotng redukcje
ryzyka choroby tetnic wiencowych, zawalu serca, niewydolno$ci serca, udaru moézgu 1

Smiertelnosci z powodu chorob uktadu sercowo-naczyniowego [46].

4.2.5 Palenie tytoniu
Wedtug WHO okoto 1.2 miliarda ludzi na §wiecie korzysta z wyrobow tytoniowych [1].

Wisréd populacji Polski 28,8% mezczyzn oraz 20,3% kobiet zadeklarowato w 2025t codzienne
palenie [47]. W 2021 r. 2,25 mln zgondw na $wiecie wywotanych zostalo chorobami sercowo
- naczyniowymi powigzanymi z paleniem tytoniu, co oznacza wzrost 0 26,16% w poroOwnaniu
z rokiem 1990 [48].

Palenie tytoniu to jeden z najwazniejszych modyfikowalnych czynnikow ryzyka chordb
sercowo-naczyniowych. Glowny patomechanizm oddzialywania palenia polega na
indukowaniu dysfunkcji srodbtonka, stanu zapalnego oraz aktywacji uktadu wspotczulnego i

uktadu krzepnigcia [49,50]. Dzialanie nikotyny na uktad krazenia jest takie samo niezaleznie
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od metody dostarczania do organizmu tj. w papierosach, e-papierosach, podgrzewaczach
tytoniu, fajkach wodnych [50]. Wptyw biernego palenia na wystgpowanie chordb uktadu
sercowo - naczyniowego byl przedmiotem wielu analiz. Metaanaliza badan wykazata, ze bierne
palenie powoduje wzrost wystapienia chorob uktadu krazenia o 28% oraz wyzsze o 12% ryzyko
zgonu z powodu choréb uktadu krazenia [51]. Szczegdlnie wrazliwe na efekty biernego palenia
sa dzieci, u ktérych narazenie na dym tytoniowy moze skutkowac¢ rozwojem nadci$nienia

tetniczego czy choroby niedokrwiennej serca w przysztosci [52].

4.2.6 Nowe czynniki ryzyka choréb sercowo-naczyniowych.

Zanieczyszczenie S$rodowiska stanowi jeden z kluczowych, modyfikowalnych
czynnikéw ryzyka sercowo-naczyniowego o charakterze globalnym [6]. Szacuje sie, ze
ekspozycja na zanieczyszczenia powietrza, ze szczegdlnym uwzglednieniem pytu
zawieszonego o $rednicy nieprzekraczajacej 2,5 mikrometra (PM 2.5), bedacego gtéwnym
sktadnikiem smogu, indukuje na $wiecie okoto 8,3 miliona zgondw rocznie, z czego ponad 50%
wykazuje etiologi¢ sercowo-naczyniowa. Wyniki licznych badan jednoznacznie potwierdzaja
istnienie zwigzku migdzy przewlekla ekspozycja na PM 2.5 a rozwojem miazdzycy w stadium
subklinicznym, indukcja istotnej progresji wskaznika zwapnienia tetnic wiencowych (CAC)
oraz wzrostem dynamiki ewolucji blaszki miazdzycowej [53]. Krotkotrwate narazenie na PM
zwigksza zapadalno$¢ na ostre zespoly wiencowe (ACS), ze szczegdlnym uwzglednieniem
zawatu mig$nia sercowego z uniesieniem odcinka ST (STEMI) oraz zwigksza $miertelnos¢
zwlaszcza w populacji geriatrycznej obcigzonej chorobg niedokrwienng serca lub powaznymi
czynnikami ryzyka sercowo-naczyniowego [53].

Zanieczyszczenie halasem stanowi drugi po smogu atmosferycznym najbardziej
szkodliwy czynnik §rodowiskowy w rozwoju chorob sercowo-naczyniowych. Wspodtczesne
doniesienia wskazuja na korelacje miedzy przewlekla ekspozycja na halas komunikacyjny
(lotniczy, drogowy, kolejowy) a wzrostem incydentéw ostrego zespotu wiencowego (zawatu
migénia sercowego), epizodow naczyniowo-mozgowych (udardw) oraz progresja przewleklej
niewydolnosci serca [54].

Rownolegle, istotny problem kliniczny stanowi narastajgca degradacja ekosystemow
oraz przewlekta ekspozycja populacyjna na metale cigzkie. Metale takie jak arsen, kadm, otow,
rtg¢ oraz miedZz naleza do najlepiej przebadanych metali toksycznych w $rodowisku o
udowodnionym wptywie zwigkszajagcym ryzyko sercowo-naczyniowe [55].

Kolejnym istotnym czynnikiem wplywajacym na rozwoj chordb sercowo-

naczyniowych jest zdrowie psychiczne. Pozytywny nastrdj, pozytywne emocje, optymizm
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wigzg si¢ z nizszym ryzykiem rozwoju choréb sercowo-naczyniowych. Natomiast zaburzenia
zdrowia psychicznego oddziatujag w sposob wielokierunkowy na zdrowie uktadu sercowo-
naczyniowego [56]. Wiaza sie ze zwigkszonym ryzykiem chorob uktadu krazenia, wyzsza
$miertelnoscig z powodu tych chordb 1 gorszym rokowaniem. Depresja powoduje wzrost
skumulowanego ryzyka sercowo-naczyniowego o 72 % [57]. Badania podaja, ze depresja
zwigksza czgsto§¢ wystapienia choroby niedokrwiennej serca w tym zawalu serca oraz
dodatkowo wystepuje u 2/3 pacjentdow z zawalem serca w okresie hospitalizacji lub w okresie
obserwacji pohospitalizacyjnej [58]. Metaanaliza 25 lat badan nad depresja po zawale serca
wskazuje, ze u pacjentow z depresja po zawale serca ryzyko zgonu z dowolnej przyczyny
wzrasta 2,25 krotnie, ryzyko zgonu z przyczyn sercowych wzrasta 2,71 krotnie, a ryzyko
wystapienia nowych zdarzen sercowych wzrasta 1,59 krotnie [59].

W licznych badaniach wykazano zwigzek miedzy zwiekszong $miertelnoscia z przyczyn
sercowo-naczyniowych a schizofrenig. Smiertelno$¢ z przyczyn sercowo-naczyniowych byta
wigksza u chorych z rozpoznaniem schizofrenii de novo w pordwnaniu do pacjentow
przewlekle leczonych [60]. Podobnie zwickszone ryzyko chorob uktadu krazenia wystepuje
wsrod chorych z choroba afektywna dwubiegunowg oraz zespotem stresu pourazowego
(PTSD) [61].

Patomechanizm odpowiedzialny za zwigkszenie ryzyka sercowo naczyniowego w
zaburzeniach psychicznych jest wieloczynnikowy. Obejmuje nadmierng aktywacje uktadu
wspotczulnego z wyrzutem katecholamin w przebiegu depresji, zaburzen lgkowych i PTSD,
zaburzenie osi podwzgorze- przysadka- nadnercza z hiperkortyzolemia i uposledzeniem
metabolizmu glukozy, nadmierng aktywacja mechanizmow zapalnych 1 uszkodzeniem
srodbtonka czy aktywacje plytek krwi [62]. Dodatkowo pacjenci cierpigcy na zaburzenia
psychiczne borykaja si¢ z obcigzeniami ekonomicznymi, trudno$ciami spolecznymi, gorsza
opieka medyczna. Wsrod chorych z rozpoznang choroba psychiczng pogarsza si¢ wykonywanie
zalecen lekarskich dotyczacych przyjmowania lekow, rehabilitacji 1 dziatah prewencyjnych,
pojawi¢ si¢ moze nadwaga lub otylos¢ jako efekt leczenia psychiatrycznego [62].
Réwnoczesnie choroby sercowo-naczyniowe moga prowadzi¢ do pojawienia si¢ nowych
zaburzen psychicznych, zwlaszcza depresji [61].

Optymalny czas trwania snu stanowi bardzo wazny czynnik w rozwoju chorob sercowo-
naczyniowych. Zbyt dugi sen >9 godzin jak rowniez zbyt krotki <7 godzin moze zwiekszac
czestos¢ wystegpowania chorob sercowo naczyniowych. Analiza uczestnikow badan NHANES
trwajacych w latach 2005-2016 $piacych <7 godzin wykazata wyzsza czegsto$cig wystepowania

wczesniejszego udaru mozgu, niewydolnosci serca, cukrzycy i hiperlipidemii. Za§ wsrod
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$piacych >9 godzin wyzsza czestoscia wystepowania wczesniejszego udaru mozgu i
niewydolnosci serca [62]. Dane z badania Sleep Heart Health Study wskazuja na zwigkszone
ryzyko incydentéw sercowo-naczyniowych wsrdd pacjentow z bezsenno$cig lub ztg jakoscia
snu w porownaniu z grupg referencyjng [63]. Pacjenci z bezsenno$cig sg narazeni na czestsze
wystapienie zawatu serca, podwyzszonego cisnienia skurczowego w nocy oraz majg wyzsza

Smiertelnos$¢ z przyczyn sercowo-naczyniowych [64,65].
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5. Zalozenia i cele pracy

5.1 Cel glowny pracy

Optymalizacja prewencji pierwotnej i wtoérnej chordb sercowo — naczyniowych poprzez
uwzglednienie nieklasycznych czynnikéw ryzyka chordb sercowo-naczyniowych,
wprowadzenie metod interwencji behawioralnej oraz wyodrgbnienie czynnikow ryzyka o

wzrastajgcej czgstosci wystgpowania.

5.2 Cele szczegolowe

1. Analiza aktualnego stanu wiedzy na temat czynnikow ryzyka chordb sercowo-
naczyniowych z uwzglednieniem klasycznych i nowych czynnikéw ryzyka.

2. Charakterystyka roli podstawowej opieki medycznej jako kluczowego ogniwa
profilaktyki chor6b sercowo-naczyniowych.

3. Ocena wptywu interwencji behawioralnej na redukcje masy ciata u pacjentow po
przebytym ostrym zespole wiencowym (OZW) z wyodrgbnieniem podgrup podatnych
na interwencj¢ oraz niezaleznych predyktorow wpltywajacych na skuteczno$¢
interwencji.

4. Analiza trendow rozpowszechnienia czynnikow ryzyka u pacjentow z Ogdlnopolskiego
Rejestru Procedur Kardiologii Inwazyjnej (ORPKI) z choroba wiencowa poddawanych

zabiegom koronarografii celem selekcji czynnikow o trendach wzrostowych.
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6. Podsumowanie i wnioski

Prewencja choréb sercowo-naczyniowych jest skuteczna wowczas, gdy jest dostepna dla
catej populacji i obejmuje mozliwie najwicksza jej czgs¢. Lekarz rodzinny najlepiej znajacy
swoja populacje pacjentéw jest w stanie znacznie szybciej i skuteczniej zidentyfikowac
czynniki ryzyka chordb sercowo-naczyniowych, podja¢ dziatania zmierzajagce do ich
modyfikacji oraz rozpoczaé leczenie. Podejmowane dzialania maja na celu oceng tzw.
ekspozomu, czyli roznorodnosci ekspozycji, na ktére jednostka narazona jest na réznych
etapach zycia. Obejmuje on czynniki zewnetrzne i wewnetrzne, w tym chemiczne (np.
zanieczyszczenie powietrza), fizyczne (np. narazenie na hatas), biologiczne (np. infekcje
wirusowe) 1 spoteczne. Wielu chorych nie otrzymuje odpowiedniego leczenia lub pomijany jest
wplyw nowych czynnikow ryzyka. Rola podstawowej opieki zdrowotnej w prewencji chordb
sercowo-naczyniowych wykracza poza promowanie zdrowego stylu zycia i diety, ale polega
réwniez na podnoszeniu §wiadomos$ci na temat wpltywu zanieczyszczen Srodowiska, hatasu,

snu, stresu na zdrowie uktadu sercowo-naczyniowego.

W prewencji wtornej coraz wigksze znaczenie przypisuje si¢ rowniez opiece
koordynowanej oraz poprawie wspoipracy lekarz—pacjent, gdyz niewystarczajaca adherencja
terapeutyczna pozostaje jednym z gléwnych probleméw wspotczesnej prewencji sercowo-
naczyniowej. Latwa dostepnos¢ do podstawowe] opieki zdrowotnej, mozliwos¢ czestych,
regularnych wizyt oraz czesto zaufanie 1 dobra relacja z lekarzem rodzinnym stanowig o jego

kluczowej roli w profilaktyce chordb sercowo-naczyniowych.

Mimo dostepnosci skutecznych 1 relatywnie tanich metod leczenia czynnikow ryzyka,
kontrola ryzyka sercowo-naczyniowego w populacji pozostaje niewystarczajaca. Wyniki
badania EUROASPIRE V wykazaly, ze znaczna czg¢$¢ pacjentdéw wysokiego ryzyka nadal
prowadzi siedzacy tryb Zycia, utrzymuje nadwage lub otylos¢, pali tyton oraz nie osigga
docelowych warto$ci ci$nienia tetniczego, lipidow 1 glikemii [66]. Wspdlczesna prewencja
choréb sercowo-naczyniowych wymaga zatem kompleksowego podej$cia obejmujacego
zarowno klasyczne czynniki ryzyka, jak 1 nowoczesne determinanty Srodowiskowe,

psychospoteczne oraz zapalne.

Uzyskane wyniki wskazuja, ze dlugoterminowy, nadzorowany przez pielggniarki program
edukacyjny skutecznie wspiera redukcje¢ masy ciala u pacjentow po ACS, tym samym

wptywajac na poprawe jednego z kluczowych modyfikowalnych czynnikow ryzyka sercowo-
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naczyniowego. W trakcie obserwacji wykazano istotne statystycznie zmniejszenie Sredniego
BMI w catej badanej populacji, w tym co najmniej 5% redukcje BMI uzyskato 89,75% kohorty.
Grupe pacjentow osiggajacych redukcje BMI charakteryzuje wyzsze wyjsciowo BMI, wigksze
nasilenie stresu, wyzsze warto$ci ci§nienia t¢tniczego, wyzsze stezenie LDL, triglicerydéw oraz
glikemii, a takze wyzszy wskaznik WHR. Podgrupa, ktéra najsilniej zredukowata BMI
charakteryzowata si¢ najwyzszym poziomem stresu oraz najnizsza aktywnoscia fizyczng (<150
minut tygodniowo). Skutecznos$¢ interwencji byta wigksza w grupie kobiet niz megzczyzn oraz
w grupie niepalgcych. Wykazano, ze niezaleznymi predyktorami redukcji BMI sg kolejne
wizyty kontrolne, wyzszy poziom wyksztatcenia oraz aktywne palenie tytoniu. Predyktorami
wzrostu BMI byly starszy wiek, wyzsze wartoSci ci$nienia tetniczego, wyzsze stezenie

triglicerydow, podwyzszona glikemia na czczo oraz wyzszy wskaznik WHR.

Mimo braku grupy kontrolnej oraz potencjalnego wplywu czynnikow zaktdcajacych,
istotnymi atutami badania pozostaja duza liczebno$¢ kohorty oraz wysoki odsetek ukonczonych
wizyt kontrolnych. Wyniki podkre$laja znaczenie zintegrowanych programéw prewencji
wtornej opartych na regularnej edukacji zdrowotnej 1 wielomiesiecznym wsparciu

pielegniarskim w populacji pacjentow z chorobg wiencowa.

Analiza trendow wybranych klasycznych czynnikéw ryzyka sercowo-naczyniowych u
pacjentéw z chorobg niedokrwienng serca uj¢tych w bazie Ogolnopolskiego Rejestru Procedur
Kardiologii Inwazyjnej (ORPKI) wskazuje na istotng ewolucj¢ profilu czynnikow ryzyka
sercowo-naczyniowego w populacji pacjentow poddawanych inwazyjnej diagnostyce i
leczeniu choroby niedokrwiennej serca w Polsce. W grupie chorych z przewlektym zespotem
wiencowym (CCS) w ciagu dekady obserwacji nastapit istotny wzrost mediany wieku
pacjentéw z 65 do 69 lat oraz wzrost odsetka m¢zczyzn poddawanych procedurom kardiologii
inwazyjnej. Jednocze$nie zmniejszyta si¢ czegsto$¢ aktywnego palenia tytoniu, cukrzycy,
przebytych udar6w moézgu oraz wczesniejszych operacji pomostowania aortalno-wiencowego
(CABG). Odsetek pacjentow po przebytym PCI, po zawale migénia sercowego, z przewlekla
chorobg nerek oraz przewlekla obturacyjng chorobg ptuc (POChP) zwigkszyt sie. Czgstosé

wystepowania nadci$nienia tetniczego utrzymywata si¢ na stabilnym poziomie 69—71%.

W grupie pacjentéw z ostrymi zespolami wiencowymi rowniez stwierdzono wzrost wieku
pacjentéw oraz wzrost udzialu mezczyzn poddawanych procedurom kardiologii inwazyjne;j.
Zaobserwowano zmniejszenie czestos¢ cukrzycy, nadcis$nienia tgtniczego, przebytych udarow
moézgu, wezesniejszego zawatu serca, CABG oraz przewleklej choroby nerek. Wzrost odsetek
aktywnych palaczy, pacjentoéw po wezesniejszym PCI oraz chorych z POChP.
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Wyniki podkreslaja rowniez utrzymujace si¢ rdznice plciowe 1 wiekowe w zakresie
obcigzen sercowo-naczyniowych oraz wskazuja na postgpujaca kumulacj¢ czynnikdéw ryzyka
wraz z wiekiem. Analiza wykazata, ze kobiety poddawane koronarografii i PCI byly istotnie
starsze, rzadziej byly aktywnymi palaczkami oraz miaty nizszg mase¢ ciata niz me¢zczyzni.
Nadci$nienie tetnicze, cukrzyca oraz przewlekta choroba nerek wystepowaty czesciej u kobiet,
a rzadziej stwierdzano przebycie u nich w przesztosci udaru moézgu, zawatu serca, PCI, CABG,

tuszczycy i POChP.

Wraz z wiekiem wzrastala czesto$¢ wystepowania cukrzycy, nadci$nienia tetniczego,
przewlektej choroby nerek, POChP oraz przebytych incydentéw sercowo-naczyniowych,
takich jak udar mézgu, zawat serca, PCI i CABG, za$ malaly masa ciala, czesto$¢ palenia

tytoniu oraz odsetek mezczyzn.

Zgromadzone dane mogg by¢ wykorzystane do tworzenia programéw profilaktycznych i

strategii prewencyjnych lepiej dostosowanych do populacji Polski.
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8. Streszczenie w jezyku polskim

Wprowadzenie

Choroby sercowo-naczyniowe (CVD) pozostaja gtowng przyczyng zachorowalnosci i
Smiertelnosci na $wiecie, mimo istotnego postgpu w zakresie profilaktyki, diagnostyki i
leczenia czynnikow ryzyka miazdzycy. Wspoélczesne wytyczne podkreslaja konieczno$¢
kompleksowej, spersonalizowanej oceny ryzyka sercowo-naczyniowego, obejmujacej nie tylko
klasyczne czynniki ryzyka, lecz réwniez czynniki psychospoteczne, §rodowiskowe oraz

wspolistniejace choroby przewlekte.

Cele pracy

Celem pracy byla optymalizacja prewencji pierwotnej i wtdrnej chordb sercowo —
naczyniowych realizowana przez analizowanie klasycznych i nowych czynnikéw ryzyka,
ocen¢ wplywu rocznej interwencji behawioralnej na redukcje masy ciata u pacjentow po
przebytym ostrym zespole wiencowym z wyodrebnieniem niezaleznych predyktoréw
wptywajacych na skuteczno$¢ interwencji oraz analize¢ zmian w czgstosci wystgpowania
klasycznych czynnikéw ryzyka sercowo-naczyniowego wsrdd pacjentdow z choroba
niedokrwienng serca poddawanych koronarografii i przezskornym interwencjom wienhcowym
(PCI) w Polsce w latach 2014-2023 wraz z analiza zaleznos$ci tych czynnikéw od ptci i wieku.
Cele realizowane byly z podkresleniem roli podstawowej opieki zdrowotnej w prewencji

pierwotnej 1 wtornej chorob sercowo-naczyniowych.

Wyniki
Czynniki ryzyka chorob sercowo-naczyniowych: nacisk na profilaktyke pierwotna.
Wspolczesna prewencja chordb sercowo-naczyniowych wymaga kompleksowego
podejscia obejmujacego zarowno klasyczne jak 1 nowe czynniki ryzyka. Wsrod klasycznych
czynnikéw ryzyka miazdzycowych chorob sercowo-naczyniowych kluczowa role odgrywa
stezenie cholesterolu frakcji LDL (LDL-C), palenie tytoniu, nadci$nienie tg¢tnicze, otytosc,
cukrzyca charakteryzujaca si¢ kumulacja wielu zaburzen metabolicznych, m.in. dyslipidemia
aterogenng 1 przewlekty stan zapalny, ktore przyspieszaja rozw6j miazdzycy oraz zwigkszaja
ryzyko zaré6wno chorob miazdzycowych, jak 1 niemiazdzycowych powiktan sercowo-
naczyniowych. Jednoczes$nie wykazano, ze ekspozycja na zanieczyszczenia Srodowiskowe, w
tym metale cigzkie, pyly zawieszone oraz zwiazki toksyczne obecne w powietrzu i wodzie,

istotnie zwigksza ryzyko choroby wiencowej, udaru moézgu oraz niewydolnosci serca.
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Wspolczesne badania jednoznacznie potwierdzaja réwniez znaczenie przewleklego stanu
zapalnego, czynnikdw psychospotecznych takich jak przewlekly stres, depresja, izolacja
spoteczna, niska pozycja socjoekonomiczna oraz zaburzenia psychiczne.

Wdrazane programy profilaktyczne potwierdzaja, ze podstawowa opieka zdrowotna jest
istotnym ogniwem prewencji pierwotnej prowadzac edukacje dotyczacag stylu zycia,
aktywnosci fizycznej i diety, indukujac leczenie otylto$ci, tworzac indywidualny plan opieki
medycznej w oparciu o stan psychiczny, rodzinny, spoleczny oraz prowadzac, nadzorujac

proces leczniczy i1 kontrolujac osigganie celow terapeutycznych.

Skuteczno$¢ programu czestych spotkan edukacyjnych prowadzonych przez pielegniarki
w osiaganiu utraty wagi u pacjentow z choroba wiencowa: prospektywne badanie z Polski.
Do analizy wlaczono 7590 pacjentdow z rozpoznang chorobg wiencowa, ktorzy zostali
zakwalifikowani do programu w ciggu 12 miesigcy od ostrego zespotu wiencowego (ACS).
Interwencja obejmowala regularne konsultacje pielegniarskie prowadzone przez okres 12
miesigcy, wizyty kontrolne co 2 miesigce, comiesigczne kontakty telefoniczne oraz
kompleksowa edukacj¢ zdrowotna ukierunkowang na modyfikacje stylu zycia, zwiekszenie
aktywnosci fizycznej, zmiang¢ nawykow zywieniowych, redukcje masy ciata, zaprzestanie
palenia tytoniu oraz poprawe adherencji terapeutyczne;j.
Analizie poddano parametry antropometryczne i metaboliczne, w tym body mass index (BMI),
wartosci ci$nienia tgtniczego, stezenia cholesterolu LDL-C, triglicerydow, glikemi¢ na czczo,
wskaznik talia-biodra (WHR), poziom aktywnos$ci fizycznej, poziom stresu oraz poziom
wyksztalcenia oceniany zgodnie z Miedzynarodowa Standardowa Klasyfikacja Edukacji
(ISCED). Zastosowano modele regresji liniowej z efektami losowymi uwzgledniajace
powtarzalno$¢ pomiaréw w czasie. W trakcie obserwacji wykazano istotne statystycznie
zmniejszenie Sredniego BMI w calej badanej populacji z 27,47 £0,08 kg/m? do 27,19 +0,08
kg/m? (p <0,001). Redukcje BMI o co najmniej 5% uzyskato 6812 pacjentéw, co odpowiadato
89,75% calej kohorty. Pacjenci osiggajacy redukcje BMI charakteryzowali si¢ wyzszym
wyjsciowym BMI, wigkszym nasileniem stresu, wyzszymi warto$ciami ci$nienia t¢tniczego,
wyzszymi stezeniami LDL, triglicerydow oraz glikemii, a takze wyzszym WHR.
Istotng redukcj¢ BMI obserwowano zarowno u kobiet, jak 1 me¢zczyzn, u osob palacych i
niepalgcych oraz we wszystkich grupach wyksztalcenia. W analizie podgrup efekt redukc;i
masy ciata byl szczegdlnie widoczny u pacjentéw z najwyzszym poziomem stresu oraz
najnizsza aktywnos$cig fizyczng (<150 minut tygodniowo). Nie stwierdzono istotnych roéznic

pomigdzy grupami wiekowymi w zakresie skuteczno$ci interwencji. Wsrod kobiet redukcje
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BMI >5% osiagneto 90,57% uczestniczek, natomiast wéréd mezezyzn 87,76% (p <0,001). W
grupie niepalacych skuteczno$¢ interwencji wyniosta 90,19%, podczas gdy wsrdd palaczy
88,4% (p =0,01).

W analizie wieloczynnikowej istotnymi niezaleznymi predyktorami redukcji BMI
(p<0,05) byly kolejne wizyty kontrolne (od 3. do 6. wizyty kontrolnej odpowiednio:  —0,08;
95% CI: —0,1 do —0,06; B —0,15; 95% CI: —0,17 do —0,12; B —0,22; 95% CI: 0,25 do —0,2; B —
0,28; 95% CI: —0,31 do —0,25), wyzszy poziom wyksztatcenia (ISCED 5-8; B —0,43; 95% CI:
—0,82 do —0,03) oraz aktywne palenie tytoniu (f —0,77; 95% CI: 0,95 do —0,59). Z kolei
istotnymi predyktorami wzrostu BMI (p<0.05) byty starszy wiek (B 0,32; 95% CI: 0,22 do —
0,42), wyzsze warto$ci ci$nienia tetniczego (skurczowe: B 0,04; 95% CI: 0,03 do 0,05;
rozkurczowe: B 0,03; 95% CI: 0,02 do 0,04), wyzsze stezenie triglicerydow (B 0,78; 95% CI:
0,61-0,95), podwyzszona glikemia na czczo (B 0,34; 95% CI: 0,3-0,39), wyzszy wskaznik
WHR (B 0,74; 95% CI: 0,68-0,80) oraz nizsze poziomy wyksztatcenia (ISCED 2: 3 0,79; 95%
CI: 0,05-1,53; ISCED 3: B 0,55; 95% CI: 0,16-0,93).

Analiza trendéw wybranych klasycznych czynnikéw ryzyka sercowo-naczyniowych u
pacjentéw z choroba niedokrwienng serca w Polsce. Dane z 10 lat z Ogdlnopolskiego
Rejestru Procedur Kardiologii Inwazyjnej (ORPKI).

Analize trendow przeprowadzono na podstawie danych z Ogolnopolskiego Rejestru
Procedur Kardiologii Inwazyjnej (ORPKI), prowadzonego przez Asocjacje Interwencji
Sercowo-Naczyniowych Polskiego Towarzystwa Kardiologicznego i koordynowanego przez
Uniwersytet Jagiellonski Collegium Medicum. Do retrospektywnej analizy wlaczono 1 993 262
kolejnych pacjentow hospitalizowanych w 188 osrodkach kardiologii interwencyjnej, w tym 1
035 562 chorych z ACS oraz 959 328 z przewlektym zespotem wiencowym (CCS). Analizie
poddano dane kliniczne, antropometryczne oraz obcigzenia chorobowe zwigzane z ryzykiem
miazdzycy 1 incydentow sercowo-naczyniowych.

W grupie CCS w ciggu dekady obserwowano istotne trendy (p<0,05) i réznice na przestrzeni
lat (p<0,05): wzrost mediany wieku pacjentéw (przedziat 65 — 69 lat) oraz wzrost odsetka
mezczyzn poddawanych procedurom (przedziat 61 — 65%), spadek czestosci aktywnego
palenia tytoniu (przedzial 16 - 12%), cukrzycy (przedziat 23 — 20%), przebytych udarow mézgu
(przedziat 2,9 — 2,5%) oraz wczesniejszych operacji pomostowania aortalno-wiencowego
(CABGQG) (przedziatl 5,8 — 4,4%), wzrost odsetka pacjentow po wczesniejszym PCI (przedziat
27 — 35%), po przebytym zawale migsnia sercowego (przedziat 23 — 27%), z przewlekla
chorobg nerek (przedzial 4,9 — 6,8%) oraz przewlekla obturacyjna choroba ptuc (POChP)
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(przedziat 0,1 — 3,7%). Czesto$¢ wystepowania nadcisnienia t¢tniczego roznila si¢ na
przestrzeni lat, ale nie wykazywala trendu. Czesto$¢ wystepowania tuszczycy pozostawat na
statym poziomie.

W grupie ACS rowniez stwierdzono istotne trendy (p <0,05) 1 r6znice na przestrzeni lat
(p <0,05): wzrost wieku pacjentéw (przedzial 66 — 68 lat) oraz wzrost udzialu mezczyzn
poddawanych procedurom (przedzial 63 — 65%), zmniejszenie czgstosci cukrzycy (przedziat
24 — 20%), nadci$nienia tetniczego (przedziat 72 — 65%), przebytych udar6w mézgu (przedziat
3,4 —2,4%), wczesniejszego zawatu serca (przedziat 26 — 23%), CABG (przedziatl 6,0 — 4,2%)
oraz przewleklej choroby nerek (przedziat 5,8 — 4,6%), wzrost odseteka aktywnych palaczy
(przedziat 18 — 19%), pacjentdw po wczesniejszym PCI (przedziat 27 - 30%) oraz chorych z
POChHP (przedziat 0,1 — 3,3%). Czestos¢ wystepowania tuszczycy (przedziat 0,3 — 0,5%)
wykazywala jedynie istotne roznice na przestrzeni lat bez jednoznacznego trendu.

Analiza r6znic migdzyptciowych wykazala, ze kobiety poddawane koronarografii i PCI
byty istotnie starsze oraz miaty nizsza mas¢ ciata niz m¢zczyzni. Czgéciej wystgpowaly u nich
nadci$nienie tetnicze, cukrzyca oraz przewlekta choroba nerek. Jednoczes$nie kobiety rzadziej
byly aktywnymi palaczkami oraz rzadziej stwierdzano przebycie w przesziosci udaru mozgu,
zawalu serca, PCI, CABG, tuszczycy i POChP. Analiza wedlug dekad zycia wykazata, ze wraz
z wiekiem malaly masa ciata, czesto$¢ palenia tytoniu oraz odsetek mezczyzn, natomiast
wzrastata czgstos¢ cukrzycy, nadci$nienia tetniczego, przewleklej choroby nerek, POChP oraz
przebytych incydentéw sercowo-naczyniowych, takich jak udar moézgu, zawat serca, PCI 1

CABG.

Whioski

Ilo$¢ czynnikow ryzyka sercowo-naczyniowego stale wzrasta, a skuteczna prewencja
chorob sercowo-naczyniowych wymaga uwzglednienia klasycznych i nowych czynnikéw
ryzyka. Klasyczne czynniki ryzyka wykazuja istotne trendy na przestrzeni lat. Zaangazowanie
personelu pielegniarskiego i interwencja behawioralna sg skuteczne w redukcji masy ciata 1

moga by¢ wykorzystywane w prewencji wtorne;j.
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9. Streszczenie w jezyku angielskim

Introduction

Cardiovascular disease (CVD) remains the leading cause of morbidity and mortality
worldwide, despite significant advances in the prevention, diagnosis, and management of
atherosclerotic risk factors. Contemporary guidelines emphasize the necessity of a
comprehensive, personalized cardiovascular risk assessment. This approach encompasses not
only traditional risk factors but also psychosocial and environmental contributors, as well as

chronic comorbidities.
Aims

The study aimed to optimize primary and secondary cardiovascular disease prevention
by analyzing traditional and novel risk factors. Additionally, it evaluated the impact of a 1-year
behavioral intervention on weight reduction in patients post-acute coronary syndrome,
identifying independent predictors of intervention efficacy. Furthermore, the study analyzed
trends in the prevalence of traditional cardiovascular risk factors among patients with ischemic
heart disease undergoing coronary angiography and percutaneous coronary intervention (PCI)
in Poland between 2014 and 2023, assessing age- and sex-specific variations. These objectives
were pursued while emphasizing the pivotal role of primary care in both primary and secondary

cardiovascular disease prevention.
Results
Risk factors for cardiovascular diseases: the focus on primary prevention.

Contemporary cardiovascular disease prevention demands a comprehensive approach
that encompasses both traditional and novel risk factors. Among the traditional risk factors for
atherosclerotic cardiovascular disease (ASCVD), the key elements include low-density
lipoprotein cholesterol (LDL-C) levels, tobacco smoking, hypertension, obesity, and diabetes.
The latter is characterized by a cluster of metabolic disorders, including atherogenic
dyslipidemia and chronic inflammation, which accelerate the development of atherosclerosis
and elevate the risk of both atherosclerotic diseases and non-atherosclerotic cardiovascular
complications. Concurrently, exposure to environmental pollutants—including heavy metals,
particulate matter, and toxic compounds present in the air and water—has been shown to

significantly increase the risk of coronary artery disease, stroke, and heart failure. Modern
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research also unequivocally confirms the significance of chronic inflammation and
psychosocial factors, such as chronic stress, depression, social isolation, low socioeconomic
status, and mental health disorders. Implemented prevention programs demonstrate that
primary care serves as an essential link in primary prevention. It delivers education on lifestyle,
physical activity, and diet; initiates obesity management; establishes individualized medical
care plans based on mental, familial, and social status; and manages as well as oversees the

therapeutic process while monitoring the achievement of target treatment goals.

Effectiveness of a nurse-led program of frequent educational meetings in achieving weight

loss in patients with coronary artery diseases: A prospective study from Poland.

The analysis included 7,590 patients with diagnosed coronary artery disease who were
enrolled in the program within 12 months of an ACS event. The intervention consisted of
regular nurse consultations conducted over a 12-month period, follow-up visits every 2 months,
monthly telephone contacts, and comprehensive health education targeted at lifestyle
modification, increasing physical activity, dietary changes, weight reduction, smoking
cessation, and improving therapeutic adherence. Anthropometric and metabolic parameters
were analyzed, including body mass index (BMI), blood pressure values, LDL cholesterol
levels, triglycerides, fasting plasma glucose, waist-to-hip ratio, physical activity levels, stress
levels, and educational attainment assessed according to the International Standard
Classification of Education (ISCED). Linear mixed-effects models were applied to account for
repeated measurements over time. During follow-up, a statistically significant reduction in
mean BMI was demonstrated across the overall study population, from 27.47 £+ 0.08 kg/m? to
27.19 £ 0.08 kg/m? (p < 0.001). A BMI reduction of at least 5% was achieved by 6,812 patients,
corresponding to 89.75% of the entire cohort. Patients achieving BMI reduction were
characterized by higher baseline BMI, greater stress severity, higher blood pressure values,
higher LDL, triglyceride, and glucose levels, as well as a higher waist-to-hip ratio (WHR).
Significant BMI reduction was observed in both women and men, in smokers and non-smokers,
and across all educational levels. In subgroup analysis, the weight reduction effect was
particularly pronounced in patients with the highest stress levels and the lowest physical activity
(<150 minutes per week). No significant differences were found between age groups regarding
intervention efficacy. Among women, a BMI reduction of >5% was achieved by 90.57% of
participants, compared to 87.76% among men (p < 0.001). In the non-smoker group, the
intervention efficacy was 90.19%, while among smokers it was 88.4% (p = 0.01). In the

multivariable analysis, independent predictors significantly associated with BMI reduction (p<
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0.05) included successive follow-up visits (from the third to the sixth follow-up visit,
respectively: B, —0.08; 95% CI, —0.10 to —0.06; B, —0.15; 95% CI, —0.17 to —0.12; B, —0.22;
95% CI, —0.25 to —0.20; and B, —0.28; 95% CI, —0.31 to —0.25), higher educational attainment
(ISCED levels 5-8; B, —0.43; 95% CI, —0.82 to —0.03), and current tobacco smoking (B, —0.77;
95% CI, —0.95 to —0.59).

In contrast, significant predictors of BMI increase (p < 0.05) included older age (B, 0.32;
95% CI, 0.22 to 0.42), higher blood pressure values (systolic: B, 0.04; 95% CI, 0.03 to 0.05;
diastolic: B, 0.03; 95% CI, 0.02 to 0.04), elevated triglyceride levels (B, 0.78; 95% CI, 0.61 to
0.95), increased fasting plasma glucose (B, 0.34; 95% CI, 0.30 to 0.39), higher waist-to-hip ratio
(WHR) (B, 0.74; 95% CI, 0.68 to 0.80), and lower educational attainment (ISCED level 2: 3,
0.79; 95% CI, 0.05 to 1.53; ISCED level 3: B, 0.55; 95% CI, 0.16 to 0.93).

Trend analysis of selected classical cardiovascular risk factors in patients with ischemic
heart disease in Poland. 10 years’ data of National Registry of Invasive Cardiology

Procedures (ORPKI)

Trend analysis was performed using data from the National Registry of Invasive
Cardiology Procedures (ORPKI), maintained by the Association of Cardiovascular
Interventions of the Polish Cardiac Society and coordinated by the Jagiellonian University
Collegium Medicum. This retrospective analysis included 1,993,262 consecutive patients
hospitalized across 188 interventional cardiology centers, comprising 1,035,562 patients with
acute coronary syndrome (ACS) and 959,328 with chronic coronary syndrome (CCS). Clinical,
anthropometric, and comorbidity data related to the risk of atherosclerosis and cardiovascular
events were evaluated. In the CCS group, significant temporal trends (P<0.05) and interannual
differences (P<0.05) were observed over the decade. These included an increase in the median
patient age (range, 65—69 years) and in the proportion of men undergoing procedures (range,
61%—65%), accompanied by a decline in the prevalence of current tobacco smoking (range,
16%—12%), diabetes mellitus (range, 23%-20%), prior stroke (range, 2.9%-2.5%), and
previous coronary artery bypass grafting (CABG) (range, 5.8%4.4%). Conversely, the
proportion of patients with prior PCI (range, 27%—-35%), previous myocardial infarction (range,
23%-27%), chronic kidney disease (range, 4.9%—6.8%), and chronic obstructive pulmonary
disease (COPD) (range, 0.1%-3.7%) increased over time. The prevalence of hypertension
varied across the study years but did not demonstrate a significant temporal trend. The

prevalence of psoriasis remained stable throughout the study period.
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Similarly, in the ACS group, significant temporal trends (P<0.05) and interannual differences
(P<0.05) were identified. These included an increase in patient age (range, 66—68 years) and in
the proportion of male patients undergoing procedures (range, 63%—65%), along with a
decrease in the prevalence of diabetes mellitus (range, 24%—-20%), hypertension (range, 72%—
65%), prior stroke (range, 3.4%-2.4%), previous myocardial infarction (range, 26%—-23%),
prior CABG (range, 6.0%—4.2%), and chronic kidney disease (range, 5.8%—4.6%). In contrast,
the prevalence of current smokers (range, 18%—19%), patients with prior PCI (range, 27%—
30%), and individuals with COPD (range, 0.1%—3.3%) increased over time. The prevalence of
psoriasis (range, 0.3%—-0.5%) showed significant interannual variation without a consistent
temporal trend. Sex-specific analysis revealed that women undergoing coronary angiography
and PCI were significantly older and had lower body weight than men. Women also presented
with a higher prevalence of hypertension, diabetes, and chronic kidney disease. Conversely,
they were less frequently active smokers and had a lower prevalence of prior stroke, myocardial
infarction, PCI, CABG, psoriasis, and COPD. Age-stratified analysis by decades of life
demonstrated that body weight, smoking prevalence, and the proportion of male patients
decreased with advancing age. In contrast, there was a progressive increase in the prevalence
of diabetes, hypertension, chronic kidney disease, COPD, and prior cardiovascular events,

including stroke, myocardial infarction, PCI, and CABG.
Conclusions

The burden of cardiovascular risk factors continues to increase, and effective
cardiovascular disease prevention requires consideration of both traditional and novel risk
factors. Traditional cardiovascular risk factors demonstrate significant temporal trends over
time. Nurse-led care and behavioral interventions are effective in reducing body weight and

may represent valuable strategies in secondary prevention.
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diseases: the focus on primary prevention. Minerva Cardiology and Angiology. 2025; 73(2): 245-253 mdj
udziat polegat na projektowaniu badania, redagowaniu artykutu, krytycznej rewizji artykutu oraz

zatwierdzeniu artykutu. M6j wktad w tworzeniu pracy stanowi 5%.

podpis
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Zatgcznik nr 3 do Regulaminu

Kielce, dnia ...1.10.2025......

Imig i nazwisko wsp6tautora pracy : Karol Kaziréd-Wolski

Rada Naukowa Instytutu Nauk Medycznych
Uniwersytetu Jana Kochanowskiego

w Kielcach

O$wiadczenie o wspétautorstwie

Niniejszym o$wiadczam, ze w pracy Wolska Magdalena, Peruzzi Mariangela, Kaziréd-Wolski
Karol, Wrébel Pawef, Oles Izabela, Sielski Janusz, Jankowski Piotr. Risk factors for cardiovascular
diseases: the focus on primary prevention. Minerva Cardiology and Angiology. 2025; 73(2): 245-253 mdj
udziat polegat na projektowaniu badania, analizie/interpretacji danych oraz redagowaniu artykutu. Méj
wkiad w tworzeniu pracy stanowi 5%.

...............................
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Zotgcznik nr 3 do Regulaminy

Kielce, dnia 2808100

Imig i nazwisko wspétautora pracy : lzabela Ole$

Rada Naukowa Instytutu Nauk Medycznych
Uniwersytetu Jana Kochanowskiego

w Kielcach

Oswiadczenie o wspétautorstwie

Niniejszym o$wiadczam, te w pracy Wolska Magdalena, Peruzzi Mariangela, Koziréd-Wolski
Karol, Wrobel Pawet, Oles izabela, Sielski Janusz, Jankowski Piotr. Risk factors for cardiovascular
diseases: the focus on primary prevention. Minerva Cardiology and Angiology. 2025; 73(2): 245-253 moj
udziat polegat na redagowaniu artykutu oraz gromadzeniu danych. Méj wkiad w tworzeniu pracy

stanowi 2%.

.Maual&(

podpis
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Zatgcznik nr 3 do Regulaminu

Kielce, dnia 4[1"1““ cl

Imie i nazwisko wspétautora pracy : Pawet Wrébel

Rada Naukowa Instytutu Nauk Medycznych
Uniwersytetu Jana Kochanowskiego

w Kielcach

Oswiadczenie o wspétautorstwie

Niniejszym o$wiadczam, ze w pracy Wolska Magdalena, Peruzzi Mariangela, Kaziréd-Wolski
Karol, Wrébel Pawe, Oles Izabela, Sielski Janusz, Jankowski Piotr. Risk factors for cardiovascular
diseases: the focus on primary prevention. Minerva Cardiology and Angiology. 2025; 73(2): 245-253 mdj

udziat polegat na redagowaniu artykutu i gromadzeniu danych. M6j wktad w tworzeniu pracy stanowi
2%.

podpis
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Zatgcznik nr 3 do Regulaminu

Kielce, on 26/09/2025

Name and surname of the co-author of the work: Mariangela Peruzzi

Scientific Council of the Institute of Medical
Sciences at Jan Kochanowski University in
Kielce

Co-authorship statement

| hereby declare that in the article by Wolska Magdalena, Peruzzi Mariangela, Kaziréd-Wolski
Karol, Wrdbel Pawel, Oles Izabela, Sielski Janusz, Jankowski Piotr. Risk factors for cardiovascular
diseases: the focus on primary prevention. Minerva Cardiology and Angiology. 2025; 73(2): 245-253
my contribution consisted of analyzing/interpreting data and writing/editing the article. My
contribution to the work is 3%

Signature
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Zatqcznik nr 3 do Regulaminu

A0, 2025

Kielce, dnia b
Imie i nazwisko wspétautora pracy : Magdalena Wolska

Rada Naukowa Instytutu Nauk Medycznych
Uniwersytetu Jana Kochanowskiego

w Kielcach

O$wiadczenie o wspélautorstwie

Niniejszym oswiadczam, ze w pracy Wolska Magdalena, Peruzzi Mariangela, Kaziréd-Wolski
Karol, Wrébel Pawef, Oles Izabela, Sielski Janusz, Jankowski Piotr. Risk factors for cardiovascular
diseases: the focus on primary prevention. Minerva Cardiology and Angiology. 2025; 73(2): 245-253 moj
udziat polegat na tworzeniu projektu pracy, gromadzeniu danych, analizie i interpretacji
zgromadzonych danych, oraz redagowaniu artykutu. Méj wktad w tworzeniu pracy stanowi 80%.
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Zalgeznik nr 3 do Regulaminu
Kielce, dnia 28.09.2025

Imieg i nazwisko wspétautora pracy : Agnieszka Stawska

Rada Naukowa Instytutu Nauk Medycznych
Uniwersytetu Jana Kochanowskiego
w Kielcach

Oéwiadczenie o wspdlautorstwie

Niniejszym o$wiadczam, ze w pracy Wolska Magdalena, Uchmanowicz Izabella, Zelek
Leszek, Jankowski Piotr, Stawska Agnieszka, Sowa tukasz, Piotrowska Aleksandra Maria, Sielski
Janusz, Kaziréd-Wolski Karol, Malinowski Krzysztof Piotr, Siudak Zbigniew Effectiveness
of a nurse-led program of frequent educational meetings in achieving weight loss in patients
with coronary artery disease: A prospective study from Poland. Kardiologia Polska
2024;82(11):1109-1118. mdj udziat polegat redagowaniu artykutu. Méj wkiad w tworzeniu
pracy stanowi 2%.

Agnieszka Stawska-Okruta z domu Stawska

Fowiseda Giasséa - Obndt

podpis
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Zalgcznlk nr 3 do Regulaminu

Kielce, dnia 26/09/2025

Imie i nazwisko wspdtautora pracy : Zbigniew Siudak

Rada Naukowa Instytutu.Nauk Medycznych
Uniwersytetu Jana Kochanowskiego
w Kielcach

Ofwiadczenie o wspélautorstwie

Niniejszym oswiadczam, ze w pracy Wolska Magdalena, Uchmanowicz Izabella, Zelek
Leszek, Jankowski Piotr, Stawska Agnieszka, Sowa tukasz, Piotrowska Aleksandra Maria,
Sielski Janusz, Kazirdéd-Wolski Karol, Malinowski Krzysztof Piotr, Siudak Zbigniew Effectiveness
of a nurse-led program of frequent educational meetings in achieving weight loss in patients
with coronary artery disease: A prospective study from Poland. Kardiologia Poiska
2024;82(11):1109-1118. méj udziat polegat na tworzeniu projektu badania, gromadzeniu
danych, krytycznej rewizji artykutu oraz zatwierdzeniu artykutu, M6j wkiad w tworzeniu pracy
stanowi 6%. .
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Zalgcznik nr 3 do Regulaminu

Kielce, dnia 26.09.2025......

Imie i nazwisko wspdtautora pracy : Krzysztof Piotr Malinowski

Rada Naukowa Instytutu Nauk Medycznych
Uniwersytetu Jana Kochanowskiego
w Kielcach

Oswiadczenie o wspétautorstwie

Niniejszym oswiadczam, ze w pracy Wolska Magdalena, Uchmanowicz Izabella,
Zelek Leszek, Jankowski Piotr, Stawska Agnieszka, Sowa tukasz, Piotrowska Aleksandra Maria,
Sielski Janusz, Kazirod-Wolski Karol, Malinowski Krzysztof Piotr, Siudak Zbigniew Effectiveness
of a nurse-led program of frequent educational meetings in achieving weight loss in patients
with coronary artery disease: A prospective study from Poland. Kardiologia Polska
2024,;82(11):1109-1118. moj udziat polegat na gromadzeniu danych, przeprowadzeniu analizy
statystycznej oraz interpretacji i analizie danych. Mdj wkiad w tworzeniu pracy stanowi 4%.
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Zatgcznik nr 3 do Regulaminu
Kielce, dnia ...1.10.2025......

Imie i nazwisko wspétautora pracy : Karol Kaziréd-Wolski

Rada Naukowa Instytutu Nauk Medycznych
Uniwersytetu Jana Kochanowskiego
w Kielcach

Oswiadczenie o wspétautorstwie

Niniejszym os$wiadczam, ze w pracy Wolska Magdalena, Uchmanowicz Izabella,
Zelek Leszek, Jankowski Piotr, Stawska Agnieszka, Sowa tukasz, Piotrowska Aleksandra Maria,
Sielski Janusz, Kaziréd-Wolski Karol, Malinowski Krzysztof Piotr, Siudak Zbigniew Effectiveness
of a nurse-led program of frequent educational meetings in achieving weight loss in patients
with coronary artery disease: A prospective study from Poland. Kardiologia Polska
2024;82(11):1109-1118. mdj udziat polegat na analizie danych i interpretacji oraz analizie
statystycznej. Méj wkiad w tworzeniu pracy stanowi 5%.

Korel Yangidel £ Yol

..............................
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Zatqcznik nr 3 do Regulaminu

Kielce, dnia ...1.10.2025...

Imie i nazwisko wspétautora pracy : Janusz Sielski

Rada Naukowa Instytutu Nauk Medycznych
Uniwersytetu Jana Kochanowskiego
w Kielcach

Oswiadczenie o wspétautorstwie

Niniejszym oswiadczam, ze w pracy Wolska Magdalena, Uchmanowicz Izabella,
Zelek Leszek, Jankowski Piotr, Stawska Agnieszka, Sowa tukasz, Piotrowska Aleksandra Maria,
Sielski Janusz, Kaziréd-Wolski Karol, Malinowski Krzysztof Piotr, Siudak Zbigniew Effectiveness
of a nurse-led program of frequent educational meetings in achieving weight loss in patients
with coronary artery disease: A prospective study from Poland. Kardiologia Polska
2024;82(11):1109-1118. mdéj udziat polegat na redagowaniu artykutu. Méj wktad w tworzeniu
pracy stanowi 4%.

podpis
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Zatgcznik nr 3 do Regulaminu

Imig i nazwisko wspétautora pracy : Aleksandra Maria Piotrowska

Rada Naukowa Instytutu Nauk Medycznych
Uniwersytetu Jana Kochanowskiego
w Kielcach

Oséwiadczenie o wspdtautorstwie

Niniejszym oswiadczam, ze w pracy Wolska Magdalena, Uchmanowicz lzabella,
Zelek Leszek, Jankowski Piotr, Stawska Agnieszka, Sowa tukasz, Piotrowska Aleksandra Maria,
Sielski Janusz, Kaziréd-Wolski Karol, Malinowski Krzysztof Piotr, Siudak Zbigniew Effectiveness
of a nurse-led program of frequent educational meetings in achieving weight loss in patients
with coronary artery disease: A prospective study from Poland. Kardiologia Polska
2024;82(11):1109-1118. mdj udziat polegat redagowaniu artykutu. Méj wkiad w tworzeniu
pracy stanowi 2%.

(bl ot

podpis
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Zalqcznik nr 3 do Regulaminu

Kielce, dnia 2’/40/2 02'6-

Imig i nazwisko wspétautora pracy : tukasz Sowa

Rada Naukowa Instytutu Nauk Medycznych
Uniwersytetu Jana Kochanowskiego
w Kielcach

Oséwiadczenie o wspétautorstwie

Niniejszym oswiadczam, ze w pracy Wolska Magdalena, Uchmanowicz Izabella,
Zelek Leszek, Jankowski Piotr, Stawska Agnieszka, Sowa tukasz, Piotrowska Aleksandra Maria,
Sielski Janusz, Kaziréd-Wolski Karol, Malinowski Krzysztof Piotr, Siudak Zbigniew Effectiveness
of a nurse-led program of frequent educational meetings in achieving weight loss in patients
with coronary artery disease: A prospective study from Poland, Kardiologia Polska
2024;82(11):1109-1118. méj udziat polegat redagowaniu artykutu. M6j wkiad w tworzeniu
pracy stanowi 2%.

lek, asz Sowaq
Spe adjglng||
| diagn, aziwe)
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Zafqcznik nr 3 do Regulaminu

Kielce, dnia 1.10.2025r.

Imie i nazwisko wspdétautora pracy : Leszek Zelek

Rada Naukowa Instytutu Nauk Medycznych
Uniwersytetu Jana Kochanowskiego
w Kielcach

Oswiadczenie o wspétautorstwie

Niniejszym oswiadczam, ze w pracy Wolska Magdalena, Uchmanowicz lzabella,
Zelek Leszek, Jankowski Piotr, Sfawska Agnieszka, Sowa tukasz, Piotrowska Aleksandra Maria,
Sielski Janusz, Kaziréd-Wolski Karol, Malinowski Krzysztof Piotr, Siudak Zbigniew Effectiveness
of a nurse-led program of frequent educational meetings in achieving weight loss in patients
with coronary artery disease: A prospective study from Poland. Kardiologia Polska
2024;82(11):1109-1118. mdj udziat polegat na tworzeniu projektu badania, gromadzeniu
danych, redagowaniu artykutu. Méj wktad w tworzeniu pracy stanowi 5%.

podpis
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Zatqcznik nr 3 do Regulaminu

Kielce, dnia ‘QY'M'ZO'ZS—

Imie i nazwisko wspdtautora pracy : Piotr Jankowski

Rada Naukowa Instytutu Nauk Medycznych
Uniwersytetu Jana Kochanowskiego
w Kielcach

Oswiadczenie o wspétautorstwie

Niniejszym o$wiadczam, ze w pracy Wolska Magdalena, Uchmanowicz lzabella,
Zelek Leszek, Jankowski Piotr, Stawska Agnieszka, Sowa tukasz, Piotrowska Aleksandra Maria,
Sielski Janusz, Kazirod-Wolski Karol, Malinowski Krzysztof Piotr, Siudak Zbigniew. Effectiveness
of a nurse-led program of frequent educational meetings in achieving weight loss in patients
with coronary artery disease: A prospective study from Poland. Kardiologia Polska 2024;
82(11): 1109-1118. mdj udziat polegat na krytycznej rewizji artykutu oraz zatwierdzeniu
artykutu. Méj wktad w tworzeniu pracy stanowi 5%.
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Zatgcznik nr 3 do Regulaminu

Kielce, dnia 25,09, 20 25’

Imie i nazwisko wspdtautora pracy : Izabella Uchmanowicz

Rada Naukowa Instytutu Nauk Medycznych
Uniwersytetu Jana Kochanowskiego
w Kielcach

Oswiadczenie o wspélautorstwie

Niniejszym oswiadczam, ze w pracy Wolska Magdalena, Uchmanowicz lzabella,
Zelek Leszek, Jankowski Piotr, Stawska Agnieszka, Sowa tukasz, Piotrowska Aleksandra Maria,
Sielski Janusz, Kaziréd-Wolski Karol, Malinowski Krzysztof Piotr, Siudak Zbigniew. Effectiveness
of a nurse-led program of frequent educational meetings in achieving weight loss in patients
with coronary artery disease: A prospective study from Poland. Kardiologia Polska 2024;
82(11): 1109-1118. méj udziat polegat na krytycznej rewizji artykutu oraz zatwierdzeniu
artykutu. Méj wktad w tworzeniu pracy stanowi 5%.

podpis
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Zafqeznik nr 3 do Regulaminu

Kielce, dnia S-‘AO QDlg

Imie i nazwisko wspdtautora pracy : Magdalena Wolska

Rada Naukowa Instytutu Nauk Medycznych
Uniwersytetu Jana Kochanowskiego
w Kielcach

Oswiadczenie o wspétautorstwie

Niniejszym oswiadczam, ze w pracy Wolska M, Uchmanowicz I, Zelek L, Jankowski P, Stawska
A, Sowa t, Piotrowska A, Sielski J, Kaziréd-Wolski K, Malinowski K P, Siudak Z Effectiveness of a nurse-led
program of frequent educational meetings in achieving weight loss in patients with coronary artery
disease: A prospective study from Poland. Kardiologia Polska 2024;82(11):1109-1118. mdj udziat polegat
na analizie i interpretacji zgromadzonych danych, redagowaniu artykutu oraz przeprowadzeniu analizy

statystycznej. Méj wkiad w tworzenie artykuty wynosi 60%.

fratn-

podpis
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Zatqeznik nr 3 do Regulaminu

Kielce, dnia ...1.10.2025......

Imig i nazwisko wspétautora pracy : Janusz Sielski

Rada Naukowa Instytutu Nauk Medycznych
Uniwersytetu Jana Kochanowskiego
w Kielcach

O$wiadczenie o wspétautorstwie

Niniejszym o$wiadczam, ze w pracy Wolska Magdalena, Kaziréd-Wolski Karol, Sielski Janusz,
Malinowski Krzysztof Piotr, Hawranek Michat, Siudak Zbigniew. Trend analysis of selected classical
cardiovascular risk factors in patients with ischemic heart disease in Poland. 10 years’ data of National
Registry of Invasive Cardiology Procedures (ORPKI). Medical Studies/Studia Medyczne. 2025;41(2):110-
118. mdj udziat polegat na : stworzeniu projektu pracy, krytycznej rewizji artykutu oraz zatwierdzeniu
artykutu. M6j wkiad w tworzenie artykutu wynosi 3%.

podpis
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Zalqcznik nr 3 do Regulaminu

Kielce, dnia 26/09/2025
Imie i nazwisko wspdtautora pracy : Zbigniew Siudak

Rada Naukowa Instytutu Nauk Medycznych
Uniwersytetu Jana Kochanowskiego
w Klelcach

Oéwiadczenie o wspdlautorstwie

Niniejszym oéwiadczam, ze w pracy Wolska Magdalena, Kaziréd-Wolski Karol, Sielski Janusz,
Malinowski Krzysztof Piotr, Hawranek Michaf, Siudak Zbigniew. Trend analysis of selected classical
cardiovascular risk factors in patients with ischemic heart disease in Poland. 10 years’ data of National
Registry of invasive Cardiology Procedures (ORPKI). Medical Studies/Studia Medyczne. 2025;41(2):110-
118. mdj udziat polegat na gromadzeniu danych, przeprowadzeniu krytycznej rewizji artykutu,
zatwierdzeniu artykutu. Md6j wktad w tworzenie artykutu wynosi 5%.
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Zatgeznik nr 3 do Regulaminu

Kielce, dnia 28.09.2025
Imie i nazwisko wspétautora pracy : Michat Hawranek

Rada Naukowa Instytutu Nauk Medycznych
Uniwersytetu Jana Kochanowskiego
w Kielcach

Oswiadczenie o wspétautorstwie

Niniejszym oswiadczam, ze w pracy Wolska Magdalena, Kaziréd-Wolski Karol, Sielski Janusz,
Malinowski Krzysztof Piotr, Hawranek Michat, Siudak Zbigniew. Trend analysis of selected classical
cardiovascular risk factors in patients with ischemic heart disease in Poland. 10 years’ data of National
Registry of Invasive Cardiology Procedures (ORPKI). Medical Studies/Studia Medyczne. 2025;41(2):110-
118. mdj udziat polegat na przeprowadzeniu krytycznej rewizji artykutu. Mdéj wktad w tworzenie

artykutu wynosi 2%.

Nl dooih

podpis
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Zatgcznik nr 3 do Regulaminu

Kielce, dnia 26.09.2025......

Imie i nazwisko wspdétautora pracy : Krzysztof Piotr Malinowski

Rada Naukowa Rada Naukowa Instytutu Nauk
Medycznych Uniwersytetu Jana
Kochanowskiego

w Kielcach

Oswiadczenie o wspétautorstwie

Niniejszym oswiadczam, ze w pracy Wolska Magdalena, Kazirdd-Wolski Karol, Sielski Janusz,
Malinowski Krzysztof Piotr, Hawranek Michat, Siudak Zbigniew. Trend analysis of selected classical
cardiovascular risk factors in patients with ischemic heart disease in Poland. 10 years’ data of National
Registry of Invasive Cardiology Procedures (ORPKI). Medical Studies/Studia Medyczne. 2025;41(2):110-
118. méj udziat polegat na przeprowadzeniu analizy statystycznej. Méj wkiad w tworzenie artykutu
wynosi 3%.
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Zatqcznik nr 3 do Regulaminu

Kielce, dnia ...1.10.2025......
Imie i nazwisko wspétautora pracy : Karol Kaziréd-Wolski

Rada Naukowa Instytutu Nauk Medycznych
Uniwersytetu Jana Kochanowskiego
w Kielcach

Ofwiadczenie o wspétautorstwie

Niniejszym o$wiadczam, ze w pracy Wolska Magdalena, Kaziréd-Wolski Karol, Sielski Janusz,
Malinowski Krzysztof Piotr, Hawranek Michal, Siudak Zbigniew. Trend analysis of selected classical
cardiovascular risk factors in patients with ischemic heart disease in Poland. 10 years’ data of National
Registry of Invasive Cardiology Procedures (ORPKI). Medical Studies/Studia Medyczne. 2025;41(2):110-
118. moj udziat polegat na : stworzeniu projektu pracy, analizie i interpretacji danych, redagowaniu

artykutu. Méj wkiad w tworzenie artykutu wynosi 7%.

...............................
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Zalqeznik nr 3 do Regulaminu

Imie i nazwisko wspdétautora pracy : Magdalena Wolska

Rada Naukowa Instytutu Nauk Medycznych
Uniwersytetu Jana Kochanowskiego
w Kielcach

O$wiadczenie o wspétautorstwie

Niniejszym os$wiadczam, ze w pracy Wolska Magdalena, Kazirod-Wolski Karol, Sielski Janusz,
Malinowski Krzysztof Piotr, Hawranek Michat, Siudak Zbigniew Trend analysis of selected classical
cardiovascular risk factors in patients with ischemic heart disease in Poland. 10 years’ data of National
Registry of Invasive Cardiology Procedures (ORPKI). Medical Studies/Studia Medyczne. 2025,41(2):110-
118. mdéj udziat polegat na stworzeniu projektu pracy, analizie i interpretacji danych, redagowaniu

artykutu oraz przeprowadzeniu analizy statystycznej. M6j udziat w tworzeniu pracy wynosi 80%.

podpis
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