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Assessment of risk factors for cardiovascular disease
in patients undergoing in-hospital early cardiac
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Abstract

Introduction. Effective implementation of preventive strategies is a cornerstone element of cardiac rehabilitation after
myocardial infarction (MI). We aimed to assess knowledge of cardiovascular risk factors among subjects after acute co-
ronary syndrome treated with percutaneous intervention scheduled to in-hospital cardiac rehabilitation, and to evaluate
the association between the level of their awareness and burden of cardiovascular risk.

Material and methods. This cross sectional study included 205 consecutive subjects (153 males, 52 females, aged 62
+ 9 years). Data covering burden of arterial hypertension, overweight, dyslipidemia, diabetes, smoking habit, low level
of physical activity, elderly, male gender and a history of familial heart disease were retrieved form medical records and
anamnesis. Knowledge and awareness of modifiable and non-modifiable cardiovascular risk factors were assessed by
a questionnaire.

Results. The surveyed patients usually had 5 risk factors (mean 4.53 + 1.43). The best awareness concerned their own
body mass (98%) and blood pressure level (74%). The subjects had suboptimal knowledge regarding recommendations
of secondary prevention (< 50% of correct answers). In 20 questions investigating knowledge about risk factors, the pa-
tients most frequently gave 11 correct answers (mean 54 + 18%). There was no association between burden of specific
risk factors and patients’ awareness of these factors, excluding the fact that diabetics knew their glucose level (odds
ratio 2.9; 95% confidence interval 1.5-5.6, p < 0.01). There was no correlation between patients’ knowledge and the
number of risk factors they had (r = -0.02, p = 0.2).

Conclusions. Despite significant burden of cardiovascular risk, the level of awareness regarding this issue remains
insufficient. Also, risk factor burden does not determine the patients’ knowledge. There is a need for education about
secondary prevention to improve attitudes among patients after MI.
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Introduction

Implementation of percutaneous coronary revasculariza-
tion procedures as a standard treatment for myocardial
infarction (MI) and their increased availability have led to
a significant improvement in patient outcomes, i.e., reduc-
tion in non-fatal cardiovascular complications, and, first of
all, to mortality reduction [1, 2]. Consequently, more and
more patients may benefit from post-MI cardiac rehabili-
tation, which is designed to restore or even improve the
patient’s physical fitness [3].

Equally important in maintaining health is the imple-
mentation of appropriate pharmacological and non-phar-
macological secondary prevention [4]. This is only possible,
if the patient is aware that prevention is necessary and
cooperates with a multidisciplinary therapeutic team, which
at this stage is composed primarily of a physician, nurse,
physiotherapist, psychologist and social worker [5, 6].

Despite implementing numerous social education
programs, a significant proportion of patients do not
follow lifestyle modification recommendations, and their
knowledge of risk factors is insufficient [4-6]. Often,
they are convinced that their heart disease is caused
by non-modifiable (genetic, innate) factors rather than
by modifiable factors associated with daily behavior [7].
There are also significant differences in the awareness
of the principles of secondary prevention implementation
between patients who did or did not receive early cardiac
rehabilitation [8-10].

The answer to the question about the extent to which
the knowledge of patients depends on the burden of car-
diovascular risk is still being sought, as it can be expected
that the more aware patients should benefit more from
comprehensive cardiac rehabilitation. Therefore, the aim of
this paper was to assess the awareness of cardiovascular
risk factors and knowledge of secondary prevention in
patients after acute coronary syndrome treated with per-
cutaneous angioplasty who were provided with in-hospital
cardiac rehabilitation as well as to evaluate the association
between the level of their awareness and burden of cardi-
ovascular risk factors.

Material and methods

The epidemiological cross-sectional study included 205
consecutive patients hospitalized in a referral rehabilitation
center for in-hospital early cardiac rehabilitation from May
2013 to April 2014 after their first acute coronary syndrome
episode treated with percutaneous angioplasty. All of the re-
spondents were residents of Silesia. The inclusion criterion
was qualification for comprehensive cardiac rehabilitation
[11]. Exclusion criteria were: symptoms of unstable angina,
severe circulatory failure, history of coronary artery bypass
grafting, physical disability preventing participation in all

stages and procedures of rehabilitation, significant impair-
ment of cognitive function, disability preventing self-com-
pletion of the questionnaire, significant and uncontrolled
systemic illness and lack of patient consent.

The basic research tool was the questionnaire
developed by the authors based on the “Guidelines
of the Polish Forum for the Prevention of Cardiovas-
cular Diseases” on the knowledge of modifiable and
non-modifiable cardiovascular risk factors [12]. The
questionnaire was subjected to a validation procedure
and was characterized by good reproducibility, with
kappa statistics ranging from 0.82 to 1.0. Information
on risk factors (elderly, male gender, positive family
history, hypertension, overweight/obesity, dyslipidemia,
diabetes, smoking, low physical activity) were retrieved
from available medical records and structured interviews
conducted at admission.

The project has received the approval/positive opinion
of the Bioethics Committee.

Statistical analysis of data was performed using the
SAS 9.4 software (SAS Institute Inc., Cary, North Carolina,
United States). For the description of quantitative varia-
bles, the mean values and their standard deviations were
calculated, with the normal distribution being verified by
the Smirnov-Kolmogorov test. Absolute values and percent-
ages were used for the description of qualitative variables.
Correlations between quantitative variables were assessed
based on the Pearson’s correlation coefficient values and
non-normally distributed data were subjected to a logarith-
mic transformation. The relationships between qualitative
variables were assessed based on odds ratios (ORs) and
their 95% confidence intervals (CIs). In order to interpret
the obtained differences and relationships, the criterion of
statistical significance of p < 0.05 was adopted.

Results

The study included 205 patients (153 men and 52 women)
aged 62 + 9 years. The characteristics of the study popula-
tion, including the prevalence of risk factors, are summa-
rized in Table 1. The majority of the surveyed patients had
5 risk factors (mean 4.53 + 1.43) (Figure 1).

Table 2 shows the patients’ awareness of their body
weight, blood pressure, glycemia and cholesterol levels.
Most often the patients knew their body weight and blood
pressure values, whereas cholesterol level was the param-
eter known by the lowest number of patients. The patients
had suboptimal knowledge of the basic principles of car-
diovascular disease prevention (< 50% correct answers
in all questions) (Table 3). With regard to questions about
the knowledge of the specific cardiovascular risk factors,
the respondents knew the most about overweight and
smoking (Table 4) and the majority of them gave 11 correct
(20 possible) answers (mean 54 + 18%).
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Table 1. Characteristics of the study population

Variable Value

Wojciech Stanistaw Kapko, tukasz Krzych, Cardio-vascular risk factors

lar disease

Risk factors studied

Number of patients

Table 2. Awareness of own modifiable risk factors of cardiovascu-

Male gender 153 (75%) ’
(proportion)
Age [years 62+9
gely ]2 Body weight 201 (98%)
BMI [k 29+4
[ke/m’] Hypertension 151 (74%)
0 ight besit 159 (77%
verweight or obesity (77%) e 103 (50%)
Obesit; 72 (35%
e (35%) Total cholesterol 82 (40%)
Type of obesity Android (WHR > 1) 54 (T4%)
Gynoid (WHR < 1) 8 (26%)
Smoking (current) 71 (35%) '(Ij'gble 3. Knowlegge about basic principles of cardiovascular
isease prevention
Smoking — pack-years 16+ 8
. .. Evaluated principle Number of patients
Declared low physical activity 23 (11%) of CVD prevention (e )
H 0,
Hypertension 154 (75%) Normal blood pressure values 40 (20%)
1 0
PlEleeES 3 (eh) Normal glycemic levels 89 (43%)
o )
Dyslipidemia 100 (49%) Normal cholesterol levels 101 (49%)
) . ) o
Hllstory of familial cardiovascular 127 (62%) Knowledge about HDL 87 (42%)
disease
BMI — body mass index; WHR — waist-to-hip ratio KnOWIedge about LDL 88 (43%)
Recommendations on physical activity 93 (45%)
CVD — cardiovascular disease; HDL — high-density lipoprotein; LDL — low-density lipoprotein
91
8 mm3
7 15 ) )
6 26 Table 4. Knowledge about cardiovascular risk factors
5 58
3 31
2 12 Excessive body weight 184 (90%)
3 o 3 Elderly 78 (38%)
c'> 1'0 2'0 3'0 4'0 5'0 e'o Osteoporosis 72 (35%)
Male sex 35 (17%)
Tall 42%
Figure 1. Global burden of modifiable and non-modifiable risk fac- anness ‘ ‘ 86 (42%)
tors (i.e. elderly, male gender, positive family history, hypertension, Vegetable oil consumption 54 (26%)
overweight/obesity, dyslipidemia, diabetes, smoking, low physical Hypertension 153 (75%)
activity) Physical activity 60 (29%)
Cigarette smoking 181 (88%)
) ) Pipe smoking 140 (68%)
There was no correlation between the burden of cardio- :
. . , . Diabetes 135 (66%)
vascular risk factors and patients’ awareness of these risk _
factors and knowledge of the principles of cardiovascular Ulcerous disease 67 (33%)
prevention, except for the awareness of own blood glucose High cholesterol 157 (77%)
level among diabetic patients (OR = 2.9; 95% Cl 1.5-5.6, Low HDL-cholesterol 31 (15%)
p < 0.01) (Table 5). Associations of borderline significapce Frequent stress 165 (80%)
were found between the presence of exces§ .body weight o p—— 15 (7%)
and knowledge of recommended physical activity (OR = 2.0; i _ .
95% Cl 1.0-4.0, p = 0.05) and between the presence of Envirenmental pollution 86 (42%)
dyslipidemia and awareness of own cholesterol level (OR = Cardiovascular diseases in family 134 (65%)
1.7; 95% C1 0.95-2.9 p = 0.08). There was no correlation members
between knowledge of risk factors (percentage of correct Sedentary lifestyle 142 (69%)
answers in the questionnaire) and global risk burden (the Stroke in family members 55 (27%)

number of risk factors in one patient) (r = -0.02, p = 0.2).

HDL — high-density lipoprotein
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Table 5. Association between the prevalence and awareness of cardiovascular risk factors and knowledge about selected principles

of prevention

Risk factor Awareness or knowledge OR (95% Cl)
and p-value
Overweight or obesity Awareness of own body weight 0.4 (0.02-7.0),p=0.5
Knowledge about physical activity 2.0(1.0-4.0),p=0.05
Obesity Awareness of own body weight 1.6 (0.2-15.7),p=0.7
Knowledge about physical activity 1.1(0.6-1.9),p=0.8
Hypertension Awareness of own blood pressure values 1.1(0.5-2.2),p=0.8
Knowledge about normal blood pressure values 1.0(0.4-2.2),p=0.9
Diabetes Awareness of own glycemic level 2.9 (1.5-5.6),p < 0.01
Knowledge about normal glycemic levels 1.5(0.8-2.8),p=0.2
Dyslipidemia Awareness of own cholesterol level 1.7 (0.95-2.9), p=0.08

Knowledge about normal cholesterol levels

Knowledge about HDL-cholesterol

Knowledge about LDL-cholesterol

OR — odds ratio; Cl — confidence interval; HDL — high-density lipoprotein; LDL — low-density lipoprotein

Discussion

In the past, rehabilitation programs were often treated by
patients and health care professionals only as a form of
developing and improving physical fitness. Increased aware-
ness of the problem of secondary prevention and under-
standing of the role of multidisciplinary teams have enabled
the development of comprehensive cardiac rehabilitation
programs, including physiotherapy, occupational therapy,
education, psychological and social therapy, counseling for
risk factors and pharmacotherapy [3-6]. Comprehensive
cardiac rehabilitation has become a platform that connects
many medical specialties, but also family members and
their immediate environment. What is important, its results
are unquestionable — effective rehabilitation reduces
the risk of death, especially cardiovascular mortality by
25-30% [13, 14]. Considering the above, this project was
undertaken, and the results were quite disturbing. The
obtained data revealed the ignorance of patients about
cardiovascular disease prevention, despite significant
cardiovascular risk burden, but they also showed a lack of
clear relation between the presence of cardiovascular risk
factors and awareness and knowledge of these factors in
patients after acute coronary syndrome.

These results are consistent with the observations of
other authors. This applies both to the profile of patients
participating in the rehabilitation program, including their
cardiovascular risk burden, and to the level of knowledge
and awareness of secondary prevention. The patients
participating in cardiac rehabilitation program are main-
ly men (60-80%), over 60 years of age, hypertensive,
overweight or obese (60-80%), with diabetes (10-30%),
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0.8(0.4-1.3),p=0.3

),
1.6(0.9-2.7),p=0.1
),
0.8(0.5-1.4),p=0.4

dyslipidemia (50-80%), current smokers (10-40%), and
frequently fulfilling the diagnostic criteria of metabolic
syndrome [4-6]. The knowledge of patients after acute
coronary syndrome who underwent invasive treatment is
negligible or inadequate in relation to the health risk [10,
15-19]. Relevant data concerning Polish population are
provided by a pilot study from the Poznan center, includ-
ing 31 patients who underwent in-hospital rehabilitation,
[15] and a comprehensive analysis of registry data of
over 19,000 patients with acute coronary syndrome [16].
Deskur-Smielecka et al. [15] have shown that, despite
the high proportion of patients with medical and family
history of cardiovascular diseases, the level of knowledge
and awareness of risk factors for ischemic heart disease
and recommended lifestyle modifications among patients
was low, especially for diabetes, hypertension and dietary
cholesterol, animal fat and sodium. In turn, Budnik and
Opolski [16] documented that 35% of patients believed
that it was beneficial to reduce physical activity after an-
gioplasty and one third was afraid of moderate physical
activity. Although 85% of patients claimed to be aware
of the recommendations on appropriate diet, 26% of the
patients declared not willing to implement these recom-
mendations in their daily practice. As regards international
data, papers of Australian [10, 17, 18], Canadian [19],
Swedish [7] and Irish [20] authors are of key importance.
They all resulted in similar conclusions, because they
document poor knowledge and the lack of an association
between knowledge and the burden of cardiovascular
risk. For example, in a study performed by Redfern et
al. [10], 71% of the patients were unable to identify any
risk factors they were exposed to, and among patients
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surveyed by Fernandez et al. [18], only one third of the
respondents were able to list 6 modifiable risk factors
for coronary heart disease. What's interesting, the latter
study showed that only diabetic patients were aware that
diabetes is a direct risk factor of cardiovascular disease.

Looking for the cause of such disturbing results, it
can be speculated that patients treated with coronary
angioplasty often have no sense of disease [20, 21].
Easily accessible, effective and safe treatment, short
hospitalization and quick relief of pain are the main rea-
sons why patients do not realize the seriousness of the
disease and even belittle it. Unfortunately, short duration
of hospital stay also precludes the implementation of
health education. Against this background, the role of early
post-hospital rehabilitation seems to be important, but is
provided only to a small group of patients [22]. In addition,
patients seek quick, immediate, trouble-free solutions.
The effort necessary to control modifiable risk factors is
often an insurmountable barrier for them, especially in
the absence of support from relatives or health care pro-
fessionals in their living and working environments. This
thesis can be supported by e.g., an observation of the loss
of participants in long-term trials in the field of prophylaxis
or prevention. Lastly, attention should be paid to the low
efficiency of educational activities. On the one hand, this
may be due to the patient’s attitude described above; on
the other hand, the reasons may include insufficient time
for education, poorly designed programs or inappropriate
content. It has been documented that these programs
should be targeted and consistent with the risk profile
of the participant [23, 24]; yet they are too general and
standardized for the entire population. A patient who is
often elderly and has concomitant diseases often feels lost
in a new health situation (acute coronary syndrome), a new
place (stationary rehabilitation), a new social environment
and may be unprepared for such a large number of gener-
al, non-individualized rules and principles. It is therefore
essential to promote and develop programs that increase
patient awareness and knowledge about cardiovascular
risk to the fullest extent possible.

Streszczenie

This study is not free from the limitations of conclusions.
Due to single-center design, the study may be subject to sys-
tematic errors and extrapolation of results may be limited.
In the statistical analysis, we did not take into account the
influence of several variables that may affect the knowledge
and attitudes of the respondents, i.e. education, occupa-
tional status, marital status or socio-economic profile [19,
24, 25], although many authors negate their significant role
inthis area [9, 17, 20]. We have not assessed psychological
factors or personality profiles of patients, which often have
important impact on the interpretations of the results and
may be relevant in acute or progressive diseases [26, 27].
Therefore, we did not consider whether the acute coronary
syndrome was the first or subsequent disease. It cannot
be ruled out that patients who do not participate in reha-
bilitation have a completely different level of knowledge
about secondary prevention, as confirmed by numerous
studies [8-10], but it can be assumed that awareness in
this group of patients is even worse. In addition, we used
in the study our own, innovative questionnaire, although
the validation procedure confirmed its credibility. Finally, we
have not assessed the burden of poor diet among the study
participants, but the standardization of questions in this
area is extremely difficult, which can affect the reliability
of the answers provided.

Conclusions

Patients who underwent early cardiac rehabilitation after
acute coronary syndrome episode are characterized by
unsatisfactory awareness and knowledge of cardiovascu-
lar risk factors. What is important, despite the significant
cardiovascular risk, the presence of risk factors does not
determine the knowledge about them. Effective educational
interventions for secondary prevention are therefore needed
to raise awareness in patients after invasive treatment for MI.
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Wstep. Skuteczne wdrozenie zasad prewencji jest jednym z priorytetow kompleksowej rehabilitacji os6b po zawale serca
(MI). Celem pracy byta ocena znajomosci czynnikow ryzyka chordb uktadu sercowo-naczyniowego u chorych po ostrym
incydencie wiencowym leczonych przezskorna angioplastyka, poddawanych rehabilitacji kardiologicznej w warunkach
stacjonarnych oraz ocena zwigzku miedzy ich znajomoscig a rozpowszechnieniem.

Materiat i metody. Przekrojowym badaniem objeto 205 kolejnych chorych (153 mezczyzn i 52 kobiety w wieku 62 +
9 lat). Informacje dotyczace obcigzenia nadciSnieniem tetniczym, nadwaga, dyslipidemia, cukrzyca, paleniem tytoniu,
matg aktywnoscia fizyczna, starszym wiekiem, picig meska i dodatnim wywiadem rodzinnym uzyskano na podstawie
dostepnej dokumentacji medycznej oraz wywiadu. Kwestionariuszowo oceniono wiedze i znajomos¢é modyfikowalnych
i niemodyfikowalnych czynnikow ryzyka sercowo-naczyniowego.
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Wyniki. Badani najczesciej byli obciazeni 5 czynnikami ryzyka (Srednio 4,53 + 1,43). Najlepsza znajomo$é dotyczyta
wiasnej masy ciata (98%) i ciSnienia tetniczego (74%). Pacjentow cechowata suboptymalna wiedza o rekomendacjach
w zakresie prewencji wtornej (< 50% prawidtowych odpowiedzi). W 20 pytaniach o znajomo$¢ poszczegblnych czynnikow
ryzyka pacjenci najczesciej wskazywali 11 poprawnych odpowiedzi (Srednio 54 + 18%). Nie odnotowano zwigzku miedzy
obcigzeniem poszczegblnymi czynnikami ryzyka a ich znajomosScia oraz wiedza na temat zasad prewencji, z wyjatkiem
obecnosci cukrzycy, a znajomoscia glikemii (iloraz szans = 2,9; 95-proc. przedziat ufnosci Cl 1,5-5,6; p < 0,01). Nie
stwierdzono korelacji miedzy wiedza badanych a sumarycznym obcigzeniem czynnikami ryzyka (r = -0,02; p = 0,2).

Whioski. Mimo znaczacego obciazenia ryzykiem sercowo-naczyniowym, badanych cechuje niezadowalajaca Swiado-
mos¢ w tym temacie. ObecnosS¢ czynnikdw ryzyka nie determinuje wiedzy na ich temat. Konieczne sg skuteczne inter-
wencje edukacyjne dotyczace prewencji wtornej, celem podniesienia postaw 0sob po MI.

Stowa kluczowe: czynnik ryzyka, sercowo-naczyniowy, prewencja wtorna, wiedza, Swiadomos¢
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