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Purpose: The aim of this study was to analyze the severity of changes in cardiovascular risk
factors (hypertension, overweight and obesity, carbohydrate metabolism disorders, burdened
family history) and to assess the risk of a cardiovascular incident according to the Systematic
Coronary Risk Evaluation (SCORE) algorithm in the same group of patients over a five-year
interval.

Patients and Methods: The research method was analysis of medical records of patients
from the area of West Pomeranian Province, Poland, included in the Cardiovascular Disease
Prevention Program of the National Health Fund five years after the first examination (2012/
2013 vs 2017/2018). We collected data on changes in the levels of selected cardiovascular
risk factors over five years and calculated the SCORE values.

Results: In the second measurement (after five years), the odds of obesity were about 2.5
times higher. The repeated BMI measurement showed that after five years more respondents
were classified as overweight and obese compared with the first measurement (p = 0.000; 1>
= 0.056). The repeated SCORE measurement indicated that after five years the SCORE
values significantly increased compared with the first measurement (p = 0.000; 1> = 0.588).
Statistically significant differences (p < 0.05) were also found between the first and the
second measurements of arm circumference, waist circumference, BMI, diastolic blood
pressure, heart rate, and triglycerides. The risk of visceral obesity was statistically signifi-
cantly higher for men than for women (Ryy = 1.47).

Conclusion: In the group of patients examined twice over five years, the incidence of
obesity, including abdominal obesity, significantly increased. Furthermore, five years after
the last examination, the risk of a cardiovascular incident significantly increased. The
participants had higher values of such parameters as: arm circumference, waist circumfer-
ence, BMI, diastolic blood pressure, heart rate, and triglycerides.

Keywords: cardiovascular disease, risk factors, prevention, SCORE

Introduction
Cardiovascular disease (CVD) is the leading cause of death in Poland and worldwide.
Cardiovascular mortality in Poland is one of the highest in Europe. Epidemiological
and socio-medical studies show that some behavioral patterns that make up the
modern lifestyle play an important role in the development of cardiovascular disease.
The most important risk factors include hypertension, dyslipidemia, nicotinism,
overweight and obesity, carbohydrate metabolism disorders, low physical activity,
and family history of early-onset cardiovascular disease.'

The determination of overall cardiovascular risk is the basis for taking correct
decisions on the implementation of cardiovascular disease prevention and treatment
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programs. The European Society of Cardiology (ESC)
recommends using the Systematic Coronary Risk
Evaluation (SCORE) for risk assessment. It is a system
of tables that can be used to assess the risk of cardiovas-
cular death within 10 years, taking into account age, sex,
the level of total cholesterol (TC), systolic blood pressure,
and smoking. This algorithm is intended for use in primary
prevention. According to the ESC recommendations, peo-
ple with documented cardiovascular disease or after
a cardiovascular event are in the high-risk group.?*

Two versions of the SCORE tables were developed for
the European population — for low- and high-risk coun-
tries. The standardized cardiovascular disease and diabetes
mortality rate for the population of 45—74-year-olds decide
to which category a country should be assigned. Its values
for low-risk countries are <160/100.000 for women and
<220/100.000 for men. According to these categories,
Poland has been classified as a high-risk country. Since
2007, the SCORE has been performed using tables cali-
brated for the Polish population. These tables were created
based on the results of the NATPOL III (abbreviation of
the Polish title Nadcisnienie Tetnicze w Polsce [Arterial
Hypertension in Poland]) survey from 2002, in which the
standardized mortality rate was 413.9/100.000. It
decreased by 23.2% and amounted to 317.8/100.000 in
2011. It has been shown that the system of tables cali-
brated for Poles used since 2007 significantly overesti-
mated the SCORE values

prepared by ESC experts.*

compared to the tables

The Cardiovascular Disease Prevention Program was
designed and launched in 2002 in £.6dz, Poland as a pilot
program. On July Ist, 2004 the National Health Fund
(Polish abbreviation NFZ, Narodowy Fundusz Zdrowia)
implemented this Program in the whole Poland.

The Cardiovascular Disease Prevention Program is
a screening program, based on the decision of a President of
the National Health Fund on the terms of concluding and
implementing contracts such as preventive health programs,
and on the basis of the Act of 27 August 2004 on health care
services financed from public funds. Research under the
Program includes as follows: 1. Interview and physical exam-
ination (anthropometric measurements, determination of the
body mass index (BMI) value, and blood pressure measure-
ment); 2. Blood chemistry tests (total cholesterol (TC), LDL-
cholesterol (LDL-C), HDL-cholesterol (HDL-C), triglycerides
(TG) and glucose levels in the blood); 3. Entering the test
results into the “Preventive Examination Card”; estimation of
the global risk of a future cardiovascular event according to the

SCORE algorithm, and qualification of the patient to the
appropriate risk group; health education of the patient and
making decisions about the further management of the patient.

The criteria for the recruitment of participants for the
Cardiovascular Disease Prevention Program were: no
diagnosis of cardiovascular disease, not using services
provided as part of the prevention of cardiovascular dis-
eases during the previous five years, having the following
risk factors: arterial hypertension (blood pressure values
over 140/90 mmHg), high blood levels of TC, LDL-C, and
TG, and low levels of HDL-C, smoking, low physical
activity, overweight and obesity, impaired glucose toler-
ance, increase in fibrinogen concentration, increase in uric
acid levels, excessive stress, irrational nutrition, genetic
load, age of 35, 40, 45 or 55 years; submission of
a declaration of selection of a primary care physician.

The main goal of the Cardiovascular Disease
Prevention Program is to reduce the morbidity and pre-
mature mortality due to cardiovascular diseases in the
Polish population included in the Program, through early
detection and reduction of cardiovascular risk factors. This
Program is also to increase the detection of cardiovascular
diseases and improve the effectiveness of treatment, early
identify people with an increased risk of cardiovascular
disease, and promote a healthy lifestyle (non-smoking,
proper nutrition, and physical activity).

The aim of this study was to analyze the severity of
changes in cardiovascular disease risk factors (hyperten-
sion, overweight and obesity, carbohydrate metabolism
disorders, burdened family history) and to assess the risk
of a cardiovascular incident according to the SCORE
algorithm in the same group of patients over a five-year
interval.

Patients and Methods
Study Group

As part of the Cardiovascular Disease Prevention Program
financed by the National Health Fund, we analyzed 294
patients of the outpatient clinic in Szczecin, West
Pomeranian Province, Poland. Recruitment was carried
out using leaflets, invitations and information provided at
the outpatient clinic.

The inclusion criteria were: place of residence in West
Pomeranian Province, Poland, participation in both parts
of the Program (in 2012/2013 for the first time, and in
2017/2018 for the second time), and the age of 35, 40, 45,
50, or 55 years. The exclusion criteria were: an early
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diagnosis of cardiovascular disease, and using services
provided as part of the Program by any other medical
centers during the last five years, according to the decision
of a President of the National Health Fund on determining
the conditions for concluding and implementing contracts
such as preventive health programs, and on the basis of the
Act of 27 August 2004 on health care services financed
from public funds.

The study was conducted using the ‘“Preventive
Examination Card” in accordance with the instructions
published by the National Health Fund. What is more,
medical documents of the patients included in the study
were analyzed.

All participants gave informed consent for inclusion
before participating in the study. The study was conducted
in accordance with the Declaration of Helsinki, and the
study was approved by the Bioethics Committee of the
Pomeranian Medical University, Szczecin, Poland.

Procedure

An identical procedure was adopted in both studies: the
first performed in 2012/2013 and the second conducted in
2017/2018. It involved as follows: 1. Interview and phy-
sical examination (anthropometric measurements (weight
[kg], height [cm], arm and waist circumference [cm]) and
blood pressure measurement); 2. Blood sampling; 3.
Estimation of the global risk of a future cardiovascular
event according to the SCORE algorithm.

Interview and Physical Examination

At the first stage of the study the interview was performed
in order to collect sociodemographic and general data on
cardiovascular risk factors such as hypertension, burdened
family history, low physical activity, and smoking.

Anthropometric Measurements

Weight [kg] and height [cm] was measured and rounded to
the nearest 0.1 kg and 0.1 cm. A medical scale with an
integrated measuring rod (SECA 711) was used, and
a standard procedure was followed. Additionally, arm
[cm] and waist circumference [cm] for each patient was
measured. The arm circumference was taken at the mid-
point between the bony protrusion on the shoulder (acro-
mion) and the point of the elbow (olecranon process). The
waist circumference was taken when the participant was
standing upright with feet slightly apart and arms hanging
loosely to the side. The measurement was taken at the end
of a normal expiration as the position of the diaphragm

could influence the accuracy of the measurement. The
measurement was started at the top of your hip bone, and
then we brought the tape measure all the way around your
body, level with your belly button. Measurements are
recorded to the nearest 0.1 cm.

Blood Pressure Measurement

Blood pressure was measured twice using a sphygmoman-
ometer in accordance with the guidelines of the Polish
Society of Hypertension.® The measurement was taken
after a 30-minute rest, using a cuff fitted to the size of
the patient’s arm. The patients were sitting with back
support, the bare upper limb, and the cuff placed at the
height of the patient’s heart. The patients did not consume
coffee and did not smoke before the examination. Blood
pressure was expressed in millimeters of mercury
(mmHg).® After measuring blood pressure, heart rate was
assessed. The number of heartbeats was measured for

a minute.

Sampling Analysis

At the second stage of the study, whole blood was taken
using the Vacutainer method. There was a 12-hour interval
between blood collection and the last meal. Blood samples
were taken at the blood collection point at 7.30—10.30. The
plasma levels of glucose, TC, LDL-C, HDL-C, and TG
were measured.

The SCORE Algorithm

The third stage of the study involved entering the data
(anthropometric measurements, blood pressure measure-
ment, and blood parameters) into the National Health
Fund Prevention Monitoring System. In accordance with
the Program guidelines, the patients’ BMI according to the
formula: BMI = weight [kg]: height’ [m*] was calculated
and the risk of death due to acute cardiovascular events in
ten years was estimated according to the SCORE
algorithm.
The following standard values were adopted:’

e Blood pressure: normal blood pressure (systolic
blood pressure (SBP) <140 mmHg and diastolic
blood pressure (DBP) <90 mmHg), and hyperten-
sion: blood pressure in two independent measure-
ments: SBP > 140 mmHg and/or DBP > 90 mmHg;

e Body mass: underweight <18.5 kg/m?, normal body
mass 18.5-24.99 kg/m?, overweight 25-29.9 kg/m?,
obesity >30 kg/mz, and abdominal obesity: waist
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circumference >94 c¢cm for men and >80 cm for
women;

e Level of glycemia: fasting glucose >126 mg/dl (dia-
betes),
(prediabetes);

and fasting glucose of 100-125 mg/dl

e Lipid profile: total cholesterol <190 mg/dl, triglycer-
ides <150 mg/dl; LDL-C <115 mg/dl, HDL-C >40
mg/dl for men and >45 mg/dl for women;

e Smoking: >1 cigarette per day;

e Burdened family history: stroke and/or a myocardial
infarction — mother before the age of 60 years, father
before the age of 55 years;

The risk of death for cardiovascular reasons in ten years
according to the SCORE was as follows: low <1%, mod-
erate 1-4%, high 5-9%, and very high >10%.

Statistical Analysis

Statistical analysis was performed using Statistica v.13.3
(TIBCO® Statistica, 2018, Palo Alto, USA). All variables
were first analyzed using descriptive statistics. Depending
on the type of the measurement scale on which individual
variables were expressed, various measures of descriptive
statistics were determined. In the case of quantitative
variables, dispersion measures (standard deviation, quar-
tile range, coefficient of wvariation) were calculated.
However, the structure measure (frequency) was deter-
mined for variables described on the nominal or ordinal
scale.® Based on the central limit theorem, which states
that in large populations (N > 100) quantitative variables
have a distribution close to normal, we decided to use
parametric statistics in their analysis.” The results obtained
for the same study sample over a five-year period (2012/13
vs 2017/2018) were compared using Student’s t-test for
independent samples. The size of the effect for the
observed difference between the samples was estimated
using Cohn’s coefficient.'® It was assumed that the size of
the difference was: small (d: 0.10-0.30), medium (d: 0.31—
0.50), large (d > 0.50). All measures of effect size had
a 95% confidence interval.''

A nonparametric approach, based on contingency
tables and Pearson’s chi-square test, was used to analyze
non-metric variables. In the case of dichotomous variables,
which only had two variants, the odds ratio (OR) was
additionally determined. A 95% confidence interval was
calculated for all effect size measures. The analysis of the
change in the values of variables for the repeated measure-
ment was based on parametric statistics (Student’s #-test

for dependent samples) or nonparametric statistics
(Wilcoxon matched-pairs test) depending on the type of
a measuring scale. The effect size measures were used for
the tests: Cohn’s d coefficient, the eta-squared coefficient
(n?), and OR,'? respectively. A 95% confidence interval
was calculated for all effect size measures. The assessment
of the impact of two selected factors (sex and an age
bracket) on the change in the average values of selected
parameters over a five-year observation period was carried
out using the multivariate analysis of variance
(MANOVA). In the case of non-metric variables, the
change in the selected parameters over a five-year obser-
vation period was analyzed by means of the Cochran—
Mantel-Haenszel test. The effect size measures were
determined: n” and the Mantel-Haenszel relative risk
(Ryi)-"® A 95% confidence interval was calculated for

all effect size measures.

Results

The study sample consisted of 294 individuals at the age
of 35-55 years, the majority of whom were women
(65.3%). Based on the collected data on the prevalence
of selected cardiovascular disease risk factors in the study
population, statistically significant differences in waist
circumference were observed over a five-year interval.
The results of the repeated measurement of waist circum-
ference indicated that after five years more respondents
were classified as having visceral obesity. In the re-exam-
ination, the odds of obesity were about 2.5 times greater
(OR = 2.56). Although statistically significant differences
in the levels of HDL-C and TG were not observed, it can
be noticed that the above-mentioned lipid parameters dete-
riorated after five years (Table 1).

Analysis of the data demonstrated statistically signifi-
cant differences (p < 0.05) in the BMI values and the
SCORE results obtained in the same respondents over a
five-year time interval. The results of the repeated BMI
measurement show that after five years more respondents
were classified as overweight and obese compared with the
first measurement (p = 0.000; 1> = 0.056). The results of
the repeated SCORE measurement indicate that after five
years the SCORE values significantly increased compared
with the first measurement (p = 0.000; 1n° = 0.588)
(Table 2).

Statistically significant differences (p < 0.05) were also
found between the first and the second measurements of
arm circumference, waist circumference, BMI, diastolic
blood pressure, heart rate, and TG (Table 3).
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Table | The Odds Radio of Variables Over a Five-Year Time Interval

Variables 2012/2013 2017/2018 Ve P* OR (95% CI)
n % n %

Genetics Negative 264 89.8 255 86.7 2.370 0.124 2.00 (0.85; 5.05)
Positive 30 10.2 39 13.3

SBP [mmHg] Normal 28I 95.6 28I 95.6 0.050 0.823 1.00 (0.37; 2.68)
Elevated 13 4.4 13 4.4

DBP [mmHg] Normal 289 98.3 284 96.6 1.455 0.228 2.67 (0.64; 15.61)
Elevated 5 1.7 10 34

Waist circumference [cm] Normal 165 56.1 137 46.6 11.391 0.001 2.56 (1.45; 4.68)
Elevated 129 439 157 53.4

Glycemia [mg%] <99 260 88.4 265 90.1 0.432 0.511 0.76 (0.37; 1.53)
>100 34 1.6 29 9.9

HDL-C [mg/dI] Normal 280 95.2 272 925 1.750 0.186 1.80 (0.79; 4.37)
Decreased 14 4.8 22 7.5

TG [mg/dl] <150 265 90.1 259 88.1 0.625 0.429 1.35 (0.69; 2.70)
>150 29 9.9 35 1.9

Notes: ;(Z—chi-square test, p*—statistical significance.

Abbreviations: OR, odds ratio; Genetics, family burden of cardiovascular disease (CVD); SBP, systolic blood pressure; DBP, diastolic blood pressure; HDL-C, high-density

lipoprotein cholesterol; TG, triglycerides.

Comparative Analysis with Regard to Sex
and an Age Bracket

The study involved comparative analysis of selected
sociodemographic variables (sex and age) and risk fac-
tors for a cardiovascular incident. Based on the collected
data, it has been shown that sex is an important factor
differentiating the results of the repeated BMI and total
cholesterol measurements (p < 0.05). The mean increase
in the BMI values for men was significantly lower than
for women (men: 26.1 vs 26.46; women: 24.07 vs
25.16). The mean cholesterol levels in men decreased
(men: 213.23 mg/dl vs 210.00 mg/dl), while in women
they rose (women: 196.78 mg/dl vs 200.82 mg/dl).
There was no significant interaction (p > 0.05) between
sex and age in the modelling of changes in the mean
BMI value (Figure 1) and the mean cholesterol level
(Figure 2) in the repeated measurements.

Furthermore, it was shown that sex and age were not
significant factors differentiating the results of arm cir-
cumference, waist circumference, systolic blood pres-
and heart
measurements repeated after five years (p > 0.05).

sure, diastolic blood pressure, rate

There were also no significant differences in the results
of the repeated measurements of glycemia, LDL-C,
HDL-C, or TG.

Comparative Analysis with Regard to Sex

for Dichotomous Non-Metric Variables
Statistical analysis demonstrated that the risk of visceral
obesity was statistically significantly higher after five
years (p = 0.032). At both measurements, it was higher
for men than for women (Rypy = 1.47). As for the rest of
dichotomous non-metric variables (genetic factors, systo-
lic blood pressure, diastolic blood pressure, glycemia,
HDL-C, and TG) no statistically significant differences
between the measurements for particular sexes were
observed (p > 0.05) (Table 4).

Discussion

It is noteworthy that our research is one of the few studies
assessing the risk of a cardiovascular incident in the same
subjects over a five-year interval. In addition, it indicates
a significant increase in the risk of death from cardiovas-
cular disease. In their meta-analysis of data from 30 coun-
tries conducted for the adult population, Kearney et al
demonstrated a rise in the incidence of hypertension.
They estimated that the percentage of people with hyper-
tension will increase from 26.4% to 29.2%.'° The
NATPOL research also indicated an increase in the pre-
valence of hypertension from 30% to 32% within nine
years.'® Different results were obtained in the WOBASZ

Clinical Interventions in Aging 2020:15
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Table 2 Comparison of the Variables Over a Five-Year Time Interval

Variables 2012/2013 2017/2018 z P* H?
n % n %
Smoking Never smoked 172 | 585 176 | 59.9 | 0.797 0.425 | 0.002
Gave up smoking | 68 23.1 66 224
Smoke 54 184 | 52 17.7
Physical activity over 30 minutes a day (per week) | No activity 155 | 52.7 133 | 45.2 1.642 0.101 | 0.009
| time 39 133 | 29 9.9
2 times 28 9.5 54 18.4
3 times 24 82 33 1.2
4 times 13 4.4 8 27
5 times 19 6.5 22 7.5
6 times 2 0.7 4 1.4
7 times 14 4.8 I 37
BMI Normal 165 | 56.1 139 | 473 | 4.041 0.000 | 0.056
Overweight 105 | 35.7 117 | 398
Obesity 24 82 38 12.9
TC [mg/dl] <190 114 | 38.8 107 | 364 | 0.492 0.623 | 0.001
191-250 155 | 52.7 163 | 554
>250 25 85 24 82
LDL-C [mg/dI] <II5 135 | 45.9 152 | 51.7 | 0913 0.361 | 0.003
116-130 63 214 | 44 15.0
>130 96 327 | 98 333
SCORE <1% 178 | 60.5 | 93 31.6 13.144 | 0.000 | 0.588
1% 79 269 | 38 12.9
2% 18 6.1 128 | 435
3—4% 17 5.8 21 7.1
5-9% 2 0.7 12 4.1
10-14% 0 0.0 2 0.7

Notes: Z-Wilcoxon matched-pairs test, p*—statistical significance, nz—effect size for the difference between the measurements.
Abbreviations: BMI, body mass index; TC, total cholesterol; LDL-C, low-density lipoprotein cholesterol; SCORE, Systematic Coronary Risk Evaluation.

Table 3 Comparison of the Average Values from Measurements Performed Over a Five-Year Time Interval

Variables 2012/2013 2017/2018 t p* d (95% CI)
M SD M SD

Arm circumference [cm] 2851 3.77 28.97 3.96 —2.559 0.011 0.12 (0.04; 0.28)
Waist circumference [cm] 83.64 11.43 86.39 12.27 —6.093 0.000 0.24 (0.08; 0.40)
BMI 24.80 3.83 25.61 4.30 —5.252 0.000 0.21 (0.05; 0.37)
SBP [mmHg][mm] 114.67 11.36 115.24 12.85 —0.682 0.496 0.05 (—0.11; 0.21)
DBP [mmHg] 72.95 7.20 7435 742 —2.802 0.005 0.19 (0.03; 0.36)
Heart rate [bpm] 72.85 7.14 71.41 5.81 3.614 0.000 0.20 (0.04; 0.36)
Glycemia [mg%] 90.05 8.18 89.75 8.72 0.598 0.550 0.04 (—0.13; 0.20)
TC [mg/dI] 202.49 35.04 204.00 34.89 —0.830 0.407 0.04 (—0.20; 0.21)
LDL-C [mg/dI] 118.95 31.63 117.37 3276 0.834 0.405 0.05 (—0.11; 0.21)
HDL-C [mg/dI] 64.78 15.17 66.32 18.00 —-1.833 0.068 0.10 (—0.06; 0.26)
TG [mg/dI] 93.86 47.21 102.45 58.41 -3.198 0.002 0.18 (0.02; 0.34)

Notes: p*—Student’s t-test, d-Cohen’s coefficient (effect size).
Abbreviations: M, mean; SD, standard deviation; BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; TC, total cholesterol; LDL-C, low-
density lipoprotein cholesterol; HDL-C, high-density lipoprotein cholesterol; TG, triglycerides.
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Figure 2 Model of changes in mean total cholesterol concentration (TC) including sex and age group in the five-year observation of the subjects.

I (2003-2005) and WOBASZ 1II (2013-2014) studies, in
which the percentage of people with elevated blood pres-
sure decreased. This was attributed to the fact that more
patients were receiving effective antihypertensive treat-
ment and blood pressure was better controlled. The data
of the National Health Fund Prevention Monitoring

System, developed by M. Kwasniewska and W. Drygas,
revealed a positive downward trend in the prevalence of
hypertension in the years 2008, 2010, 2013 and 2014
(15%, 11%, 8.3%, and 7.5%, respectively).'”
Cardiovascular diseases are diseases of civilization,
which are the most common cause of death on a global

Clinical Interventions in Aging 2020:15

submit your manuscript

1985

Dove


http://www.dovepress.com
http://www.dovepress.com

Liput-Sikora et al

Dove

Table 4 Changes in the Selected Factors with Regard to Sex Over a Five-Year Observation Period

Variables Sex 2012/2013 2017/2018 7 p*
n % n %
Genetics Negative Women 170 88.5 161 83.9 0.808 0.369
Positive 22 1.5 31 16.1
Negative Men 94 92.2 94 92.2
Positive 8 7.8 8 78
SBP [mmHg] Normal Women 185 96.4 190 99.0 0.163 0.686
Elevated 7 3.6 2 1.0
Normal Men 96 94.1 91 89.2
Elevated 6 5.9 Il 10.8
DBP [mmHg] Normal Women 189 98.4 190 99.0 0.621 0.431
Elevated 3 1.6 2 1.0
Normal Men 100 98.0 94 92.2
Elevated 2 2.0 8 7.8
Waist circumference [cm] Normal Women 108 56.3 9l 474 4.587 0.032
Elevated 84 43.8 101 52.6
Normal Men 57 55.9 46 45.1
Elevated 45 44.1 56 54.9
Glycemia [mg%] <99 Women 173 90.1 179 93.2 0.878 0.349
>100 19 9.9 13 6.8
<99 Men 87 85.3 86 84.3
>100 15 14.7 16 15.7
HDL-C [mg/dI] Normal Women 184 95.8 180 93.8 1.064 0.302
Decreased 8 4.2 12 6.3
Normal Men 96 94.1 92 90.2
Decreased 6 59 10 9.8
TG [mg/dl] <150 Women 186 96.9 180 93.8 0.302 0.583
>|50 6 3.1 12 6.3
<150 Men 79 775 79 775
>[50 23 22.5 23 22.5

Notes: y*—chi-square test, p*statistical significance.

Abbreviations: Genetics, family burden of cardiovascular disease (CVD); SBP, systolic blood pressure; DBP, diastolic blood pressure; HDL, C-high-density lipoprotein

cholesterol; TG, triglycerides.

scale, which means that 17.9 million people die every
year from them.'* Despite the fact that women die more
often due to cardiovascular disease, which is related to
the older structure of their age, cardiovascular diseases
pose a greater threat to men’s lives.'® In our study, men
were at a greater risk of cardiovascular disease than
women. Statistical analysis demonstrated that the risk of
visceral obesity was statistically significantly higher for
men than for women after five years. Our previous study
confirmed that, according to the SCORE results, men
were more often diagnosed with moderate, high, and

very high risk of a cardiovascular incident ending in
death than women."”

A breakthrough in preventive cardiology research was
the Framingham Heart Study (FHS), which was the first to
identify factors predisposing to cardiovascular disease.
The study was started in 1948-1953 (original cohort),
then continued with the children of the original cohort
(offspring cohort), and ended with the children of the
offspring cohort (the third FHS generation—2002-2005).
The average age of the FHS third-generation group was
similar to that of the first and second generations. The
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smoking rates, blood pressure, and total cholesterol were
significantly lower in the third generation cohort than in
the previous years. At the same time, the percentage of
people receiving antihypertensive treatment was definitely
higher among the respondents from 2002—-2005. The aver-
age BMI increased over three generations of the study
participants, especially among men. About one-fourth of
men and one-fifth of women in the third generation cohort
were obese.”’ %

Similar results were reported by Jayedi et al** who
conducted a meta-analysis of eleven cohort studies with
505.802 participants, of whom 21.316 were assessed in
terms of weight gain (kg) in adulthood. These studies
confirmed that significant weight gain contributes to a
higher risk of death from a cardiovascular incident. On
the other hand, the meta-analysis of 28 studies carried out
by Aune et al*> emphasizes that overweight and obesity
(especially visceral) increases the risk of heart failure.

Our study confirmed the existence of a relationship
between obesity and an elevated risk of developing cardi-
ovascular disease. It was also observed that the incidence
of obesity, including abdominal obesity, among the same
respondents examined over a S-year interval, increased
twice. Men were most likely to have visceral obesity in
the re-examination. Moreover, according to the SCORE
results, they were more often classified as having a mod-
erate, high, and very high risk of a fatal cardiovascular
incident within ten years compared to women. A review of
the literature indicates that obesity is a serious problem
worldwide, since over the past 35 years in Europe alone,
the percentage of people diagnosed with overweight has
increased from 48% in 1980 to 59.6% in 2015, and a
similar trend in the incidence of obesity has been observed
(14.5% in 1980 vs. 22.9% in 2015). According to the data
presented by Andolfi et al*® currently in the US obese
people constitute 33% of the population, and it is esti-
mated that this percentage will increase to 50% in 2030.
The Polish Multi-centre National Population Health
Examination Survey WOBASZ 1 project showed that in
the population aged 20-74, 40.4% of men and 27.9% of
women were overweight, 20.6% of men and 20.2% of
women were obese. Analysis of the data from the 2011
NATPOL survey revealed that obesity was more common
in men than in women (23.6% vs 19.7%). The mean BMI
values were 27.2 kg/m® for men and 26.1 kg/m’ for
women.'® In the study of Kwasniewska and Drygas, the
percentages of overweight women were 33% in 2008, 32%
in 2010, 31.3% in 2013, and 31.3% in 2014, and were

higher than in our own research. The results in the male
group were 47.7%, 48%, 49.3%, and 48.8%, respectively,
and were similar to our findings."”

Exposure to tobacco smoke is one of the modifiable
risk factors that has a large impact on global mortality.
Smoking-related mortality is associated with a higher inci-
dence of atherosclerotic cardiovascular disease, lung can-
cer, and chronic obstructive pulmonary disease.”*® Study
by Mozos et al shows sex differences in arterial stiffness
and arterial age in smokers. It suggests that smoking pack-
years (SPY) is significantly associated with an increased
arterial stiffness, regardless of sex and with an increased
systolic blood pressure in the aorta in female smokers.>
Recent data indicate that, worldwide, cigarette smoking is
more common among men (25% of men vs. 5.4% of
women).° The results of the WOBASZ 1 (2003-2005)
showed the prevalence of cigarette smoking at the level
of 31%. This risk factor was more common in men than in
women (39.55% vs.23.4%). In the second edition of the
survey, the WOBASZ 1II (2013-2014), the percentage of
smokers decreased to 25% compared to the Health,
Alcohol and Psychosocial factors in Eastern Europe
(HAPIEE) study—39.2%. Taking into account sex, both
a greater prevalence and a greater decline in the prevalence
of smoking were observed in men.'” Our own research has
shown that the vast majority of respondents have never
smoked cigarettes. Analysis of data from the years 2012/
2013 and 2017/2018 revealed that significantly fewer
respondents smoked in 2017/2018 and perhaps the col-
lected data are part of the positive downward trend in
cigarette smoking in Poland. In the analysis of the respon-
dents examined twice within five years, it was observed
that two people quit smoking. However, it is puzzling that
more people in the second study declared that they had
never smoked. This can be explained by a mistake or
dishonesty of the respondents’ answers.

Tomasik et al claim that the minimum health-promot-
ing physical effort should be 150 minutes of moderate
physical activity or 75 minutes of vigorous exercise per
week. In both cases, aerobic exercises should be per-
formed. Nevertheless, it is recommended to perform phy-
sical activity at an optimal level, resulting in an extension
of up to 300 minutes for moderate exercise and up to 150
minutes for vigorous exercise.’' In our study, most of the
respondents stated that they exercised less than three times
a week. Murphy et al reported a much greater percentage
of respondents (41-55%) who were physically active for at
least 150 minutes a week. The analysis of physical activity
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by sex showed that a greater percentage of men played
sport than women, and the percentages in the age group of
31-40 years were 58% vs 52%, and in the age group of
41-60 years were 43% vs 55%, respectively.** Nationwide
analyses of the CVD Prevention Program indicate that in
2013 and 2014 low physical activity was noted in less than
80% of men and 81.7-80.4% of women."’

Family history is a nonmodifiable cardiovascular risk
factor; however, it is not impossible for new cardiovascu-
lar events to occur in different families in a five-year
interval. In our research, statistically significant differ-
ences in family history were not observed. No statistically
significant differences in genetic factors between men and
women were observed. Nevertheless, it is worth mention-
ing that the first attempts to link the incidence of coronary
artery disease in patients whose parents had a heart attack
before the age of 50 took place as early as 1961. Shannon
et al described an increase in the incidence of ischemic
heart disease in people whose families had premature
cardiovascular disease manifested by a heart attack.>
The INTERHEART study (2011) also confirmed the cor-
relation between a positive family history and an increased
risk of heart attack in children.>*

The results of this study are important for clinical
practice and policy makers, as they allow us to learn
about some of the behavioral patterns in the context of
the development of cardiovascular diseases that make up
the modern lifestyle of the inhabitants of West Pomeranian
Province, Poland. For this reason, they may constitute the
basis for the development of further preventive programs
in line with the objectives of the National Health Program
adopted in Poland for 2016-2020.

Limitations

e The Cardiovascular Disease Prevention Program has
been implemented in Poland by the National Health
Fund to reduce the incidence of and mortality due to
cardiovascular disease by early detection and reduc-
tion of cardiovascular disease risk factors. The burden
of CVD increases with age, including higher inci-
dence, case-fatality, longer-term mortality, and preva-
lence. Thus, the restricted age range in SCORE (<65
years old) is a major limitation of our research.

e The SCORE system has some limitations in assessing
the risk of cardiovascular events. For example, it does
not include the following risk factors for CVD: arterial
stiffness and pulse wave analysis, carotid intima-
media thickness, flow-mediated dilatation of the

brachial artery, coronary artery calcium score, Ankle
Brachial Index, high sensitivity C-reactive protein,
advanced glycation end-products, markers of oxida-
tive stress (including Matrix Metalloproteinases), and
B-type natriuretic peptide. We should include these
risk factors for CVD in our future research.

¢ In our research, we only took into consideration the
general information on physical activity and smoking
habits provided by the participants. We were also
concerned that participants might change the answer
after five years.

e The limitation of our research is also the fact of
recruiting the same participants to check the severity
of changes in cardiovascular risk factors over a five-
year interval.

Conclusion

¢ In the group of patients examined twice over five years,
the incidence of obesity, including abdominal obesity,
significantly increased. The highest probability of
abdominal obesity in the re-examination was for men.

e Five years after the last examination, the risk of
a cardiovascular incident significantly increased. The
participants had higher values of such parameters as:
arm circumference, waist circumference, BMI, diasto-
lic blood pressure, heart rate, and triglycerides.
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