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A b s t r a c t

Introduction: Education about coronary artery disease (CAD) is the basis of the prevention programs to limit the impact of CAD 
on patients’ health.

Aim: To identify patterns characterizing several groups of patients that might help to create targeted and more efficient edu-
cation projects.

Material and methods: Data were collected using a self-designed questionnaire assessing sociodemographic and clinical pro-
file, sources of knowledge, and expectations about education on heart diseases. It was conducted among patients at the cardiology 
department and at the patients’ congress. Data were collected between July 2016 and October 2018 at the cardiology department 
and 5–7 December 2018 during a patients’ congress.

Results: Of 486 respondents 74% were male, and the median age was 68 years (interquartile range (IQR): 62–73). History of 
CAD was reported by 68% of patients. Cardiologists were reported as a source of knowledge more often by men than women. 
Patients with higher education were more likely to use books and internet sources, but they relied less on education provided by 
cardiologists.

Conclusions: Regardless of the sociodemographic or clinical factors, appointments with health care professionals were indicated 
as the most preferable form of education, and physicians were perceived as the most reliable and trusted source of knowledge.
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S u m m a r y

Patients’ knowledge of coronary heart disease and prevention is insufficient. Thus, we sought to identify sources of 
patients’ knowledge about cardiovascular prevention. Patients perceive physicians as the most reliable and trusted source 
of knowledge regardless of sociodemographic and clinical factors. Patients with higher education more often obtain their 
knowledge from books and the internet, whereas patients with lower levels of education more often rely on their cardiologist 
for their knowledge.

Introduction
Cardiovascular disease (CVD) is the leading cause 

of death in Poland [1–3]. It is strongly related to 
several risk factors, most of which can be modified and 
controlled. The major risk factors of CVD that can be con-
trolled (modifiable) are: high blood pressure; high blood 
cholesterol levels; smoking; diabetes; overweight or obe-
sity; lack of physical activity; unhealthy diet and stress. 
Those that cannot be controlled (conventional) are: age 

(simply getting older increases risk); sex (men are gen-
erally at greater risk of coronary artery disease (CAD)); 
family history; and race [4]. It has been shown that the 
proper management of those risk factors leads to a sig-
nificant reduction in cardiac morbidity and mortality. Sev-
eral studies [5–7] have demonstrated that knowledge of 
risk factors for CVD is poor among cardiological patients 
[8, 9]. However, the majority of patients expressed the 
need and a  desire for more information [10]. In most 
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European countries, information about heart disease 
such as heart failure is obtained from a general practi-
tioner and then from a medical specialist. However, in Po-
land, most patients tend to visit the medical specialist in 
the first place [11]. Even the standard education provid-
ed during hospitalization significantly improves patients’ 
awareness, and the result might be magnified by further 
educational programs [12–15]. Currently, in Poland, the 
Kordian National Healthcare Program is provided for the 
prevention and education of CVD [16]. Despite all efforts 
undertaken for prevention, there is a paucity of data on 
patient preferences regarding sources of knowledge 
and forms of patient education on CAD. 

Aim
We sought to determine the most popular and the 

most attractive way of education for the prevention of 
CVD.

Material and methods
This study was designed to evaluate the sources of 

patients’ knowledge about cardiovascular prevention ac-
cording to sociodemographic and clinical profiles, which 
might be a basis for further projects on the creation and 
improvement of personalized educational programs. The 
study group consisted of 486 respondents including 200 
patients admitted to the 2nd Department of Cardiology 
and Cardiovascular Interventions University Hospital in 
Krakow, Poland between July 2016 and October 2018 
and 286 participants at the First Cardiological Patients’ 
Congress during the New Frontiers in Interventional Car-
diology workshop in 2018. Data were collected using 
a 24-item self-designed questionnaire in Polish language 
(Figure 1). It was composed of 6 questions about the so-
ciodemographic profile, 7 questions about the clinical 
profile, 7 questions assessing sources of knowledge and 
patients’ expectations and 4 questions referring to the 
self- assessed level of knowledge and motivation for CAD 
prevention. In questions regarding actual and prefera-
ble knowledge sources, patients were allowed to select 
more than one answer (multiple dichotomy). The inclu-
sion criteria were: consent for participation in the study 
and hospitalization in the 2nd Department of Cardiology 
and Cardiovascular Interventions University Hospital in 
Krakow, Poland between July 2016 and October 2018 or 
participation in the First Cardiological Patients’ Congress 
during the  New Frontiers in Interventional Cardiology 
workshop in  2018. The only exclusion criterion was the 
lack of consent for participation in the study. All included 
patients provided signed informed consent to participate 
in the study and consent to the processing of personal 
data. The study protocol was approved by the local eth-
ics committee. The study was conducted in accordance 
with the ethical principles of clinical research based on 
the Declaration of Helsinki with its later amendments.

Statistical analysis
The normality of the data was assessed with Shap-

iro-Wilk test where applicable. The categorical variables 
were presented as number (percentage) and compared 
with the c2 test. Normal distribution was observed for 
none of the quantitative variables; therefore they were 
presented as median and interquartile range (IQR) and 
compared with the Mann-Whitney test. Spearman’s cor-
relation coefficient was applied to assess possible con-
nections between the quantitative variables. The level of 
statistical significance was set at p < 0.05. The analyses 
were performed with Statistica v13 software (StatSoft, 
Inc., Krakow, Poland).

Results
The baseline characteristics of included patients 

and comparison of the popularity of knowledge 
sources are presented in Tables I and II. Of 486 patients 
included in the study, 332 (68%) suffered from CAD; 168 
(35%) had undergone PCI; 363 (75%) reported hyperten-
sion, 130 (27%) diabetes, 65 (13%) atrial fibrillation.

Cardiologists were reported as a  source of knowl-
edge more often by men than women (71% vs. 54%;  
p = 0.001) (Table I). Patients with CAD were more of-
ten educated by cardiologists (71% in CAD group vs. 
42% in non-CAD group; p = 0.001). However, they 
used internet sources less often than patients with 
no CAD history (CAD vs. non-CAD: 25% vs. 41%; p = 
0.002). Patients with higher education were more like-
ly to use books (49% vs. 30%; p = 0.001) and internet 
sources (39% vs. 25%; p = 0.004) (Table II), but they 
were less prone to follow education provided by car-
diologists, as compared to patients with lower levels of 
education (55% vs. 67%; p = 0.02) (Table I). Conversely, 
education provided by cardiologists and TV programs 
was more common in patients with a  history of per-
cutaneous coronary intervention (PCI) (for cardiologists 
and TV, respectively: 79% vs. 56%, p = 0.001; 30% vs. 
16%; p = 0.001). Furthermore, a cardiologist as a source 
of knowledge was also more frequently reported in 
married patients (married vs. unmarried, widowed or 
divorced, respectively: 69% vs. 56%; p = 0.01) (Table I ). 
Interestingly, 29% of respondents stated that they used 
help of the family to comply with medical recommen-
dations. Moreover, almost a  quarter of patients over  
65 years old used internet sources (Table II). There was 
no difference in the popularity of individual online 
sources between those under 65, low and high educat-
ed, or rural and urban people in using online sourc-
es, except that more patients without a history of CAD 
seemed to use internet forums (p = 0.06). Detailed 
data are presented in Table III. The self-assessed lev-
el of knowledge correlated with the rate of provided 
education; however, the correlation was weak (Spear-
man’s rho: R = 0.26; p = 0.001). Patients indicated 
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Figure 1. Questionnaire
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physicians as the most valuable source of knowledge 
(Figure 2). Healthcare professionals were indicated as 
the most preferable source of education regardless of 
the sociodemographic or clinical factors. A  comparison 
of preferred forms of education is presented in Table IV.

Discussion
This study demonstrated that regardless of socio-

demographic and clinical factors, patients perceive 
doctors as the most reliable and trusted source of 
knowledge. Thus, the crucial role of medical doctors 
in the education of patients should be emphasized. 
Our results are in line with previous studies [11, 17]. 
Patients preferred to visit cardiologists rather than 
general practitionera (GPs). Similar results were re-

ported in the SHAPE study based on populations 
from Poland and Romania, whereas in the United 
Kingdom, Sweden, the Netherlands, France, and Ger-
many, more respondents would go to their GP [11]. 
Furthermore, responders with CAD were educated 
more often by a cardiologist, but they used internet 
sources less often. A  possible explanation for this 
observation could be that most patients are elder-
ly, and they prefer personal contact with physicians 
than searching for information on the internet. Fur-
thermore, older people are less familiar with computer 
and internet use. Nevertheless, the fact that people 
over 65 years old also use the internet cannot be 
ignored. In our study, it was 23%; thus this way of 
education should be more extensively used. Alarming-

Table I. Knowledge sources used by patients in groups according to sociodemographic and clinical factors. 
Part 1. Data presented as number (percentage)

Variable GP P-value Cardiologist P-value Family P-value

All respondents (n = 486) 204 (42%) – 316 (65%) – 83 (17%) –

Gender Male (n = 270) 119 (44%) 0.3 192 (71%) 0.001 46 (17%) 1.0

Female (n = 216) 84 (39%) 117 (54%) 37 (17%)

Age < 65 years (n = 167) 68 (41%) 0.8 119 (71%) 0.4 27 (16%) 0.9

≥ 65 years (n = 319) 134 (42%) 207 (65%) 51 (16%)

Education Primary, secondary  
or vocational (n = 359)

 158 (44%) 0.5 248 (67%) 0.02 61 (17%) 0.6

Higher (n = 127) 48 (38%) 71 (55%) 19 (15%)

Marital status Married (n = 335) 141 (42%) 0.8 231 (69%) 0.01 54 (16%) 0.7

Not married (n = 151) 62 (41%) 85 (56%) 27 (18%)

Place of residence Rural area (n = 118) 57 (48%) 0.2 83 (70%) 0.3 20 (17%) 1.0

Urban area (n = 368) 147 (40%) 232 (63%) 59 (16%)

Previous MI No history (n = 318) 118 (37%) 0.02 181 (57%) 0.001 57 (18%) 0.2

History of MI (n = 168) 82 (49%) 124 (74%) 22 (13%)

GP – general practitioner, MI – myocardial infarction.

Table II. Knowledge sources used by patients in groups according to sociodemographic and clinical factors. 
Part 2. Data presented as number (percentage)

Variable Television P-value Books P-value Internet P-value None P-value

All respondents (n = 486) 107 (22%) – 175 (36%) – 146 (30%) – 29 (6%) –

Gender Male (n = 270) 51 (19%) 0.1 89 (33%) 0.1 81 (30%) 1.0 14 (5%) 0.4

Female (n = 216) 56 (26%) 86 (40%) 63 (29%) 15 (7%)

Age < 65 years (n = 167) 38 (23%) 0.9 55 (33%) 0.6 63 (38%) 0.003 7 (4%) 0.2

≥ 65 years (n = 319) 73 (23%) 115 (36%) 73 (23%) 26 (8%)

Education Primary, secondary  
or vocational (n = 359)

79 (22%)  0.8 108 (30%)  0.001 90 (25%)  0.004 18 (5%)  0.1

Higher (n = 127) 27 (21%) 62 (49%) 50 (39%) 11 (9%)

Marital 
status

Married (n = 335) 70 (21%) 0.4 114 (34%) 0.4 97 (29%) 0.8 17 (5%) 0.6

Not married (n = 151) 38 (25%) 57 (38%) 45 (30%) 11 (7%)

Place of  
residence

Rural area (n = 118) 25 (21%) 0.8 37 (31%) 0.3 26 (22%) 0.04 8 (7%) 0.6

Urban area (n = 368) 81 (22%) 136 (37%) 118 (32%) 18 (5%)

Previous MI No history (n = 318) 64 (20%) 0.3 111 (35%) 0.8 86 (27%) 0.4 19 (6%) 0.4

History of MI (n = 168) 40 (24%) 60 (36%) 52 (31%) 7 (4%)

GP – general practitioner, MI – myocardial infarction.
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ly, for many patients, the preferable form of internet 
knowledge sources is forums, which are considered 
as an unreliable source of knowledge. This highlights 
the crucial role of a doctor in educating the patients, 
which includes directing them to reliable websites. 
Clinicians should be aware of patients being misled 
by erroneous or commercially biased online content. 
Physicians should be able to redirect their patients 
to more robust, up-to-date sources [18, 19]. However, 
elderly people looking for information prefer printed 
material, verbal media, and physicians [19]. Inter-
estingly, our study showed that patients with high-
er levels of education were more likely to use books 
and internet sources, but they relied less on educa-
tion provided by cardiologists. It might suggest that 
they more often seek information on their own and 
consequently rely less on education provided by pro-
fessionals. This might lead to incorrect conclusions 
if patients use sources incompatible with medical 

knowledge. Therefore, perhaps the solution is to rec-
ommend reliable books and websites by doctors. Pa-
tients with a history of previous PCI mainly used the 
care of a cardiologist, but they also preferred televi-

Table III. Comparison of the popularity of particular internet sources of knowledge in groups according to 
sociodemographic and clinical factors

Variable Recommended 
website

P-value Social media P-value Forums P-value

All respondents (n = 286) 83 (29%) – 69 (24%) – 54 (19%) –

Age < 65 years (n = 53) 17 (32%) 0.3 13 (25%) 0.7 13 (25%) 0.4

≥ 65 years (n = 127) 30 (24%) 28 (22%) 24 (19%)

Education Primary, secondary,  
vocational (n = 163)

43 (27%) 0.2 37 (23%) 0.5 28 (17%) 0.4

Higher (n = 68) 24 (35%) 18 (26%) 15 (22%)

Place of  
residence

Rural area (n = 51) 15 (30%) 0.9 9 (18%) 0.3 9 (18%) 0.8

Urban area (n = 179) 52 (29%) 45 (25%) 34 (19%)

History of CAD No CAD in history (n = 94) 26 (28%)  0.9 28 (30%)  0.2 22 (23%)  0.06

History of CAD (n = 113) 31 (27%) 25 (22%) 15 (13%)

CAD – coronary artery disease.

Figure 2. Currently used sources of knowledge re-
ported as the most valuable. Data presented as 
number (percentage), p = 0.001

 Physician Print  Internet Heart TV Family
  materials  school
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15 (3%) 10 (2%)

Table IV. Preferred forms of education in groups according to sociodemographic profile

Variable Meetings with 
health care 

professionals

P-value Books P-value TV P-value Internet P-value

All patients (n = 486) 320 (66%) – 180 (37%) – 97 (20%) – 107 (22%) –

Gender Male (n = 270) 178 (66%) 1.0 103 (38%) 0.5 46 (17%) 0.1 76 (28%) 0.02

Female (n = 216) 142 (66%) 76 (35%) 52 (24%) 35 (16%)

Age < 65 years (n = 167) 112 (67%) 0.9 72 (43%) 0.2 30 (18%) 0.7 48 (29%) 0.08

≥ 65 years (n = 319) 214 (67%) 115 (36%) 64 (20%) 54 (17%)

Education Primary, secondary  
or vocational (n = 359)

240 (67%) 0.9 122 (34%) 0.2 61 (17%) 0.02 72 (20%) 0.6

Higher (n = 127) 84 (66%) 53 (42%) 36 (28%) 29 (23%)

Marital status Married (n = 335) 224 (67%) 0.7 131 (39%) 0.3 67 (20%) 0.6 70 (21%) 0.6

Not married (n = 151) 98 (65%) 50 (33%) 33 (22%) 34 (23%)

Place of  
residence

Rural area (n = 118) 77 (65%) 0.7 46 (39%) 0.6 21 (18%) 0.5 27 (23%) 0.8

Urban area (n = 368) 247 (67%) 132 (36%) 77 (21%) 77 (21%)

Previous MI No history (n = 318) 213 (67%) 0.7 114 (36%) 1.0 67 (21%) 0.4 64 (20%) 0.3

History of MI (n = 168) 109 (65%) 62 (37%) 29 (17%) 44 (26%)

MI – myocardial infarction.
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sion programs. Generally, patients’ knowledge about 
cardiovascular prevention is insufficient and patients 
have poor knowledge and awareness of their CAD 
risk regardless of the history of revascularization [8, 
9, 11, 19–21]. Most commonly older, male patients 
and people with risk factors of developing CAD, low-
er socioeconomic status, with lower education level, 
are more likely to have scarce knowledge about car-
diovascular prevention [9, 22]. It is important to em-
phasize the fact that knowledge does not reduce risk 
factors of CAD by itself [23, 24]. It is only the first step 
to make people aware of the impact of adverse fac-
tors on the development and/or progression of CVD 
and the impact on both quality and life expectancy. In 
effect, patients should change their habits to improve 
health behaviors [9, 11, 21, 22, 25, 26]. To achieve 
this, it may be helpful to include spouses and other 
relatives in the educational process [27], as they can 
provide support in changing towards a more healthy 
lifestyle. In our study, 29% of respondents declared 
that they used the help of the family to comply with 
medical recommendations. Moreover, an interesting 
idea is participation in the Patient’s Club, which has 
shown significant benefits in terms of healthy life-
style changes and more recommended management 
of cardiovascular risk factors [15]. More efficient ed-
ucation programs and educational materials should 
be provided to the population. Our study demon-
strated experience from a large unselected cohort of 
Polish patients with CVD. Thus, it might reflect gen-
eral trends in the level of knowledge about CVD pre-
vention among the population in Poland. More com-
prehensive and personalized educational programs 
might improve the effectiveness of education and pa-
tients’ compliance [28]. It is important to underline the 
necessity of education provided by doctors as the most 
reliable and most preferred source of knowledge.

The study should be interpreted in light of several 
limitations. Our study is based on a single-center ex-
perience with a  relatively small sample size. Further-
more, there is a potential selection bias. Participants 
of the First Cardiological Patients’ Congress were 
probably more interested in health issues, with more 
knowledge than other patients. A potential limitation 
is inclusion of patients without CAD. Despite diagno-
sis of other cardiovascular diseases, they might not 
receive knowledge about cardiovascular prevention. 
Furthermore, the questionnaire used in the assess-
ment of patients’ knowledge and risk control levels 
was not validated. However, there is a  lack of stan-
dardized tools for such assessment. The more stud-
ies are conducted, the better standardized question-
naires might be developed in the future.

Conclusions
Patients perceive physicians as the most reliable 

and trusted source of knowledge, regardless of socio-
demographic and clinical factors. The principal findings 
were that patients with higher education more often 
obtain their knowledge from books and the internet, 
whereas patients with lower levels of education more 
often relied on their cardiologist for their knowledge. 
More comprehensive and personalized educational 
programs might improve the effectiveness of educa-
tion and patients’ compliance.
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