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Abstract

Background: Cardiovascular diseases are the main cause of death in Europe, accounting for
over 4 million deaths each year. Smoking cigarettes, an unhealthy diet and no physical activity
constitute important risk factors. Educational program was conducted among patients after
coronary angioplasty. Data on patients’ knowledge of risk factors of coronary heart disease,
recommended behavior, secondary prevention methods, and side effects were collected and ana-
lyzed in conjunction with demographic and social factors. One questionnaire included details
about 20 patients. The questionnaire included demographic data (gender, education, place of
residence), epidemiological (height, weight, waist size), interview on coronary heart disease
risk factors, medications and side effects.

Methods: The educational program involved 19,316 patients above 18 years old after percuta-
neous corvonary intervention (PCI). The basic tool was a standardized questionnaire consisting
of visit forms.

Results: Despite PCI, 20.5% of patients smoke cigarettes, more often men, younger, less
educated. 35.7% of patients believe that limiting physical activity after successful coronary
intervention is beneficial — more often older, lower educated, with higher body mass index,
from smaller towns. 85% of patients (mainly women, younger, higher-educated, coming from
bigger cities) claim to be aware which products are beneficial for the cardiovascular system and
which have a negative influence. 8% of patients after PCI do not control their blood pressure at
all — more often men, younger people with lower level of education and coming from smaller
towns. 44% of patients happened to forget to take or ran out of some medications — more often
those with lower level of education.

Conclusions: It is essential to implement to clinical practice educational programs for post-
coronary ntervention patients. These patients are at highest risk of having cardiovascular
events. Educational programs should be addressed to all post-coronary intervention patients,
especially to those coming from small towns. A limitation of the survey was that patients were
not divided into acute coronary syndrome patients and stable coronary heart disease ones. It
was not specified what time after the coronary intervention the patients were included into the
research. (Cardiol J 2015; 22, 3: 276-284)
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Introduction

Cardiovascular diseases (CVD) are the main
cause of death in Europe, accounting for over 4 mil-
lion deaths each year. Under half of all deaths from
CVD in both men and women are from coronary
heart disease (CHD). CHD by itself is the single
most common cause of death in Europe: accounting
for 1.8 million deaths in Europe each year. Over
1 in 5 women (22%) and 1 in 5 men (20%) die
from CHD [1]. Smoking cigarettes, an unhealthy
diet and no physical activity constitute important
CHD risk factors [2]. There is a lot of scientific
evidence that modifying a lifestyle, eliminating
risk factors and taking appropriate medications
improve survival in CHD patients [3]. Findings
of the research show that reduction of cardiac
mortality by 50-75% can be attributed to reducing
the incidence of main risk factors such as smoking
cigarettes, hypercholesterolemia, increased blood
pressure [4, 5]. Unfortunately, compliance with the
recommendations on secondary prevention is not
satisfactory [6].

Methods

The educational program involved 19,316
patients above 18 years old after coronary inter-
vention. The program covered all Poland. The
basic tool used in the program was a standardized
questionnaire consisting of visit forms. One ques-
tionnaire included details about 20 patients. The
research was carried out in 2010-2011 on a cyclical
basis. One cycle lasted 90 days and covered con-
secutive patients who went to see a doctor and met
the inclusion criteria. The questionnaire included
demographic data (gender, education, place of
residence), epidemiological (height, weight, waist
size), interview on CHD risk factors, medications,
and side effects. At the end of the appointment,
having completed the questionnaire, the patients
were given educational materials on ischemic heart
disease, risk factors, recommendations on lifestyle
and taking medications. The written consent was
not obtained from the local Ethics Committee be-
cause of the lack of any intervention. The patients
were asked to fill a questionnaire only (Table 1).

Statistical analysis

In order to compare the change of a given vari-
able, the Student’s t-test was applied for two inde-
pendent samples or its non-parametric equivalent
— the Wilcoxon test. For analyzing the differences
between more than one dependent group ANOVA

Table 1. Patients’ demographic and sociological
data.

Total number 19,316
Women 7,576 (39%)
Age [years] 62.36 = 10.07
Height [cm] 170.32 + 8.61
Weight [kg] 83.08 = 12.29
Waist size [cm] 92.92 + 27.73
Body mass index [kg/m?] 28.63 + 3.8
Education:

Primary 3,933 (20.4%)

Secondary 9,208 (47.7%)

2,483 (12.9%)
2,985 (15.5%)

Incomplete higher
University education
Size of place of residence:

Village 3,865 (20%)
Town up to 100 thousand 6,878 (36%)
City above 100 thousand 4,063 (21%)
City above 500 thousand 3,742 (19%)

was applied or its non-parametric equivalent —
the Friedman test. For analyzing the differences
between independent groups, the t-Student test
was applied for independent groups or its non-
parametric equivalent — the Mann-Whitney U
test. For analyzing the connection between the
variables the Pearson’s r test was applied or its
non-parametric equivalent — the Spearman’s
p test or y* for variables on nominal scale. Ninety-
-nine percent confidence interval was selected.
Casewise deletion of missing data.

Results

We analyzed the most important risk factors
for CHD: smoking, physical inactivity, dyslipidemia,
poor diet, and high blood pressure. We also deter-
mined the prevalence of symptoms of restenosis,
compliance in taking medication, the presence of
adverse events and the need to undergo surgery.

Of the 19,316 patients, 61% were male. The
mean age was 62.36 years. The mean body mass
index (BMI) was 28.6 kg/m*; 70% of patients had
family history of CVD; 59.7% of patients used to
smoke cigarettes; 52.3% of women, and 28.7% of
men were obese.

Smoking cigarettes

Fifty-nine point seven percent of patients who
underwent percutaneous coronary intervention
(PCI) used to smoke cigarettes. When the question-
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Table 2. Smoking in the study group.

Current smoking P Former smoking P
No Yes No Yes
Gender: Female Numbers 6,284 1,129 4,234 3,236
Expected numbers 5,859.7 1,553.3 2,926.9 4,543.1
< 0.001 < 0.001
Male Numbers 8,564 2,807 3,167 8,252
Expected numbers 8,988.3 2,382.7 4,474.1  6,944.9
Age [years] 63.8 59.8 < 0.001 64.01 61.34 < 0.001
Place of residence size:  Village 2,979 797 1,721 2,086
City < 100,000 5,346 1,407 2,603 4,166
City 100,000-500,000 3,116 849 0581 1,589 2,417 < 0.001
City > 500,000 2,927 743 1,255 2,429
Education Primary 2,959 879 1,665 2,201
Secondary 7,160 1,859 3,488 5,583
Incomplete higher 1,921 525 <0001 446 1561 = 0001
University education 2,390 543 1,123 1,824

naire was being carried out (after PCI) the smokers
accounted for 20.5% of patients. Men more often
used to smoke cigarettes than women and they
also more often continued to smoke (p < 0.001).
Men also had higher number of pack years (22.27 +
+ 14.12 compared with 16.04 = 14.066).

Patients who continued to smoke were young-
er than those who stopped smoking (59.8 = 10.17
compared with 63.01 = 9.95). Fifty-seven point
nine percent of patients were exposed to cigarette
smoke in their direct environment (home, work).
People who used to smoke came from bigger cities
(p < 0.001). There was, however, no correlation
between the size of the place of residence and the
continuation of smoking. There was no relationship
between pack years and the size of place of resi-
dence. People who stopped smoking were better
educated (p < 0.001) (Table 2).

Physical activity

Thirty-five point seven percent of patients,
both men and women, believed that limiting physi-
cal activity after PCI was beneficial. These re-
spondents were older, had worse level of education
and higher BMI and they came from smaller towns
(p < 0.001).

More than one third of patients (34.2%) were
afraid of taking moderate physical activity, such as
walking, running, cycling, or Nordic walking. That
group of patients more often includes women,
elderly people with worse level of education and
higher BMI, coming from smaller towns (p < 0.001).

Sixty-eight point six percent of patients of both
sexes expected to lose body weight after taking
physical activity. That group usually consisted of
younger people with higher education and higher
BMI (p < 0.001) (Table 3).

Dyslipidemia

Eighty-seven point four percent of patients
had their cholesterol and its fractions tested after
PCI; 83.1% of them were informed what level of
lipids is correct. More often it referred to people
who lived in bigger cities (p < 0.001).

Diet

Eighty-five percent of patients claimed to
be aware which products were beneficial for
the cardiovascular system (CVS) and which had
a negative influence. Seventy-seven point seven
percent of people knew which fats, types of bread
or spices had a positive impact on the CVS. These
questions were positively answered more often
by women, younger people, better educated, and
coming from bigger cities; 37.2% of patients who
underwent PCI did not eat at regular times. That
group consisted more often of men, younger peo-
ple, lower educated, with higher BMI (p < 0.001).
Thirty-four point four percent of people believed
that drinking 1-2 cups of coffee a day is harm-
ful for the CVS. That group comprised more
often women, elderly people, lower educated
and with higher BMI, residing in smaller cities
(p < 0.001).
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Table 3. Physical activity in the study group.

N Medial Standard deviation P

Do you think that the limitation of physical activity after

successful coronary angioplasty is advisable/beneficial?

e um g e g

Education No 11,900 2.31 0.972 < 0.001

(1 = primary, 4 = higher) Yes 6,656 2.13 0.937

Body mass index No 11,742 28.49 3.69 < 0.001
Yes 6,534 28.89 3.99

Place of residence No 11,851 2.43 1.023 < 0.001

(1 = village, 4 = city > 500,000) Yes 6,642 2.38 1.044

Are you afraid of performing moderate physical activity

(walking, running, cycling, Nordic walking)?

hoe '\\:Zs 162,’557356 2;:23 196?319 < 0.001

Educati_on _ No 12,186 2.31 0.97 < 0.001

(1 = primary, 4 = higher) Yes 6,377 2.12 0.94

Body mass index No 12,062 28.45 3.65 < 0.001
Yes 6,223 28.99 4.06

Place of residence No 12,117 2.44 1.03 < 0.001

(1 = village, 4 = city > 500,000) Yes 6,384 2.36 1.03

Do you expect weight loss after use of moderate

physical exercise?

Age No 5,948 63.26 10.61 < 0.001
Yes 13,154 61.95 9.79

Education No 5,764 2.18 0.97 < 0.001

(1 = primary, 4 = higher) Yes 12,791 2.27 0.96

Body mass index No 5,758 28.17 3.86 < 0.001
Yes 12,518 28.84 3.76

Place of residence No 5,759 2.38 1.02 < 0.001

(1 = village, 4 = city > 500,000) Yes 12,732 2.43 1.04

Thirty-one point one percent of patients be-
lieved that alcohol consumption had a positive
impact on the CVS (the survey did not specify the
amount of alcohol) — more often men, younger
people, better educated, living in bigger cities;
29.7% of people were being persuaded to drink
alcohol for either medical or preventive purposes
(the amount of alcohol was not precisely given) —
most often men, younger people, better educated,
living in bigger cities (p < 0.001). Twenty-six point
nine percent of people after PCI declared that di-
etary recommendations did not make them change
their eating habits — more often men, the elderly,
lower educated people with higher BMI, living in
smaller towns (p < 0.001) (Table 4).

Hypertension
Eight percent of patients after PCI did not
control their blood pressure (BP) at all. That group

www . cardiologyjournal.org

consisted more often of men, younger people with
lower level of education and coming from smaller
towns (p < 0.001). Other patients controlled their
BP at least once a day. Three percent of patients,
more often coming from bigger cities, believed
that BP values above 140/90 mm Hg were accept-
able and 9% of patients declared that the correct
values are these that make them feel well — more
often elderly people with lower level of education
and coming from smaller towns; 40.8% of patients
had to take additional medications due to high
values of BP.

Restenosis

Thirty-four point eight percent of patients
happened to have chest pains; 65% declared that
they could distinguish coronary pains from other
pains — for example bone pains, spine pains, indi-
gestion, heartburn; 27.6% of patients happened to
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Figure 1. Medication after percutaneous coronary intervention; ACE — angiotensin converting enzyme.
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Figure 2. Proton pump inhibitors after percutaneous coronary intervention.

have dyspnea after climbing the second floor; 11%
had difficulty taking basic everyday activities. This
refers more often to people with higher BMI and
current smokers (p < 0.001).

Minor surgeries/operations

Fourteen point two percent of patients planned
to undergo a dentist, ophthalmologic, gastroentero-
logical examination or a surgery. Thirteen point
eight percent of patients, due to the fact that they
had undergone PCI, were offered to reschedule the
planned operation.

Side effects

Thirty four point three percent of patients no-
ticed easier occurrence of a blue or purple colora-
tion of the skin; 10% of people noticed gum bleed-
ing, urinary and digestive tract bleeding; 60.5% of
them took other anti-inflammatory medications/
/painkillers in the case of infections/arthralgia.

www . cardiologyjournal.org

Other medications

Medications after PCIlook as follows (Figs. 1, 2):
5.4% of patients did not take regularly all recom-
mended medications; 44% of patients happened to
forget to take or ran out of some medications. It
happened more often to people with lower level of
education (p < 0.001).

We also made the analysis of the presence of
risk factors and patients knowledge about the de-
pending on sex. The results are shown in Table 5.

Discussion

The paper aimed at discussing the incidence
of main risk factors for CHD in Polish patients
after PCIL.

Despite 50 years of clear evidence of the
harms of tobacco smoking, it remains prevalent
and constitutes one of the most important modifi-
able risk factors for premature mortality. Since the
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Table 5. Analysis based on sex.

Women (Yes) Men (Yes) P
Current smoker 15.2% 24.7% < 0.001
Former smoker 43.3% 72.3% < 0.001
Smoking pack years 22.27 16.04 < 0.001
Number of people who do not measure blood pressure 12.4% 24.5% < 0.001
Do you think that the limitation of physical activity after successful 37.2% 35% 0.002
coronary angioplasty is advisable/beneficial?
Are you afraid of performing moderate physical activity 38.2% 32% 0.001
(walking, running, cycling, Nordic walking)?
Do you expect weight loss after use of moderate physical exercise? 68.3% 69.3% 0.137
Do know which products have a positive effect on 87.4% 84.2% < 0.001
the cardiovascular system?
Do you know which fats, bread, spices affect on 80.1% 76.8% < 0.001
cardiovascular system?
Do you eat regularly? 67.3% 59.3% < 0.001
Do you think that drinking 1-2 cups of coffee daily has bad 37.3% 33.2% < 0.001
influence on cardiovascular system?
Do you think that alcohol consumption has good influence 26.2% 34.7% < 0.001
on cardiovascular system?
Have you been encouraged to alcohol consumption in either 25.9% 32.6% < 0.001
treatment or prevention of diseases by your family or a doctor?
Have the dietary recommendations been helpful/have changed 74.4% 71.9% < 0.001
your diet?
Have you ever forgotten to take any medicament? 43.2% 48% < 0.001

landmark ‘Smoking and Health’ report of 1962,
it has been estimated that over 6 million people
per year die as a result of smoking [7]. Euro-
Barometer survey, published in 2010, showed that
the average smoking rate in the European Union
countries amounted to 29% [8]. According to
EUROASPIRE III, there were, on average, 17.2%
of smokers among patients with diagnosed CHD in
22 European countries [6]. Giving up smoking in
patients with diagnosed CHD resulted in reducing
the risk of death and myocardial infarction (MI)
by 30% in the following 3 to 7 years [9]. The risk
reduction probably results from reducing the ac-
tivation of platelets, lowering the coronary artery
contraction and the incidence of ventricular cardiac
arrhythmias [10].

According to our report, 59.7% of patients
who had undergone PCI used to smoke cigarettes.
Despite having undergone PCI, 20.5% of patients
continue to smoke. Men used to smoke more of-
ten. They also more often continued to smoke and
have bigger number of pack-years. An alarming
conclusion is that people who currently smoke are
younger that non-smokers and that almost 60% of
patients are exposed to cigarette smoke in their

direct environment. People coming from small
towns and bhig cities smoke equally often.

The physical inactivity may be responsible
for up to 9% of all premature mortality worldwide
and causes 6% of the total burden of disease from
CHD [11]. The guidelines of the European Society
of Cardiology indicate that post-coronary interven-
tion patients should take moderate up to intensive
aerobic activity > 3 times a week for 30 min [12].
Patients having sedentary lifestyle should be en-
couraged to start mild physical activity programs
after stratification of risk connected with physical
activity. According to the report, however, more
than one third of patients (both men and women)
believe that limiting physical activity after coronary
intervention is beneficial. Similarly, more than one
third of patients, more often women, are afraid of
taking moderate physical activity. Such opinions are
more often expressed by elderly people with lower
level of education and living in smaller towns. It
should be indicated that people with such opinions
have higher BMI.

Increased serum concentrations of total cho-
lesterol and low-density lipoprotein cholesterol
(LDL-C) constitute main CHD risk factors. Hyper-
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triglicerydemia and small high-density lipoprotein
cholesterol (HDL-C) concentrations are independ-
ent CHD risk factors. The World Health Organiza-
tion estimates that about 8% of diseases in devel-
oped countries result from increased cholesterol
concentration and almost 60% of CVD and about
40% of ischemic strokes in developed countries
are caused by the total cholesterol concentration
exceeding theoretical minimum (3.8 mmol/L) [13].
Eighty-seven point four percent of patients had cho-
lesterol and its fractions tested after the coronary
intervention; 83.1% of people were informed what
levels of lipids are correct. This more often refers
to people coming from bigger cities (p < 0.001).
The American Heart Association indicated
obesity as the main modifiable risk factor for CVD
[14]. Diet is one of the most important modifiable
risk factors for CVD. Dietary changes can help
prevent CVD (primary prevention) and help to
prevent the progression of the disease in people
who already have symptoms or have been identified
as being at high risk (secondary prevention) [15].
Special dietary recommendations (especially Medi-
terranean diet) proved to be beneficial in secondary
prevention of CHD [16, 17]. Eighty-five percent of
respondents declare to be aware of which products
have a positive influence on the CVS and which
ones can be harmful. These questions were posi-
tively answered more often by women, younger
people, better educated, and coming from bigger
cities. Unfortunately, more than 37% of people do
not eat at regular times and 27% of people did not
alter their diet based on the recommendations. The
group not eating at regular times comprises men,
younger people, lower educated, and with higher
BMI. Women, younger people, better educated, and
coming from bigger cities were easier to convince
to change their dietary habits. Almost 35% of peo-
ple, mostly women, believe that drinking 1-2 cups
of coffee has a harmful impact on the CVS.
Numerous studies have proved that low to
moderate intake of alcohol contributed to the
reduction of mortality, mainly due to reducing the
incidence of CHD. On the other hand, excessive
drinking increased the risk of CHD and mortality
[18-20]. Thirty-one percent of patients, more often
men, believe that drinking alcohol has a beneficial
impact on the CVS. The survey, however, did not
specify the amount or type of alcohol and that is
why the findings cannot be explicitly interpreted.
The INTERHEART survey estimates that 22% of
MIs in Western Europe and 25% in Central and East-
ern Europe are caused by high values of BP and the
patients with hypertension are at twice bigger risk of

MI than those who do not suffer from hypertension [2].

An alarming fact coming from our report is that
8% of patients after the coronary intervention do
not control their BP even once a day. It more often
refers to men, younger people with lower level
of education and coming from smaller towns.
Three percent of people, mainly coming from bigger
cities, believe that in stressful situations it is accept-
able to have BP values above 140/90 mm Hg, and 9%
declare that the correct pressure values mean such
values which make them feel well. It is important to
emphasize the fact that those people underwent PCI
and they should know and understand the harmful
impact of arterial hypertension and should essential-
ly comply with the recommended maximum value
of 140/90 mm Hg. It should be indicated that this is
mainly elderly people, with lower level of education
and coming from smaller towns that believe that the
correct pressure values mean the values which make
them feel well. Forty-one percent of patients declare
that it is sometimes necessary during the treatment
to take some additional medications due to high BP
values. This means, at the same time, that such
a huge number of post-coronary intervention patients
have their BP controlled in the incorrect way and
they need optimization, namely adding additional
doses or increasing the doses they currently take.

Even the most successful coronary interven-
tion in terms of technical aspect does not prevent
restenosis in the stent. The deterioration of effort
tolerance, recurrence of chest pains may consti-
tute warning signals and the patients should be
informed that such signals may appear and that it
1s essential to go and see a cardiologist. From 8%
to 10% post-MI patients suffer from recurrent MI
within 1 year after hospital discharge and post-
hospital discharge mortality remains higher than
in the overall population [21].

An interesting finding is that more than one
third of patients have chest pains and almost one
third have difficulty climbing the second floor and
27% of patients have dyspnea. Particular attention
should be given to the fact that 11% of patients have
difficulty taking basic everyday activities. This
refers more often to people with higher BMI and
current smokers, and can result from inadequate
rehabilitation of patients after PCI especially those
having additional risk factors.

It often happens that the patients discontinue
pharmacological treatment after acute coronary
syndrome [22, 23]. In our survey, 90% of patients
admitted to taking medications on a regular basis,
44% of patients, however, admitted that it had
happened to them to forget to take or run out of
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a given medication. This more often refers to men
and people with lower level of education.

Limitations of the study

A limitation of the survey was that patients
were not divided into acute coronary syndrome
patients and stable CHD ones. It was not speci-
fied what time after the coronary intervention the
patients were included into the research. We can
only confirm that in each case the patients were
included during the first visit after PCI. Some
questions asked to patients were too general —
the definition of a “healthy diet”, for example, was
not established and that is why it is not possible
to analyze its particular elements. Additionally, the
survey does not specify the amount of alcohol that
could have a beneficial effect on CVS.

The advantage of our report is the fact that it
includes a big number of patients of different levels
of education and places of residence. The survey
was carried out not only in academic facilities, as
it is often the case in other countries, but also in
small towns and villages. Therefore, our group
includes all post-coronary intervention patients.

Despite its limitations, the research gives
a reliable picture of the extent to which a patient
understands the disease and of the cooperation
between patient and doctor. An additional strength
of the study was the fact that it was based on ques-
tionnaires, which makes it possible to assume that
the patients did not have to face an embarrassing
situation of admitting to a doctor that they did not
comply with the recommendations.

Conclusions

To conclude, on the basis of the presented sur-
vey it is essential to implement to clinical practice
educational programs for post-coronary interven-
tion patients. These patients are at highest risk of
having cardiovascular events. Based on our survey,
educational programs should be addressed to all
post-coronary intervention patients, especially to
those coming from small towns. Improving edu-
cational programs in this group of patients should
concern mainly secondary prevention — very
good control of risk factors. It is very important to
provide not only theoretical but also practical help
such as in quitting smoking. Educational programs
should give clear answer to patients’ problems
concerning everyday life. It is also important to
emphasize the need for medication.
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