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ABSTRACT

Background: The prevalence of diabetes is increasing annually, and diabetes is associated with an increased
risk of developing cardiovascular disease. Diabetes can significantly increase the risk of developing coronary
heart disease, stroke, hypertension or ischemia of the lower limbs. Furthermore, the presence of other risk fac-
tors including; being overweight or obesity, having hypertension, having excessive stress or having low lev-
els of physical activity also contribute to this risk as well as contributing to disease progression and mortality
among patients.

Aim of the study: The aim of this study was to evaluate the prevalence of risk factors for cardiovascular dis-
ease among patients with diabetes, and to assess their knowledge in this regard.

Material and methods: In total, 202 patients (121 females, 81 males) aged 25-74 (mean age = 58.7) were
assessed in this study, from a Polish primary care setting. Inclusion criteria included a confirmed diagnosis of
diabetes and that patients had given informed consent to participate in the study. We utilized a questionnaire
to assess knowledge in areas related to cardiovascular disease prevention including; physical activity, diet and
lifestyle. For statistical analysis Statistica v.10.0 was used.

Results: The most common cardiovascular disease risk factors included; diabetes (n = 202, 100%), obesity
(n =107; 53.0%) and stress (n = 116; 57.4%). Other contributing factors included; low physical activity (n = 179;
88.6%) and being overweight (n = 176; 87.1%). There were statistically significant differences between the num-
ber of risk factors and variables including; sex (p<0.001), age (p<0.001), the level of knowledge (p<0.001) and
the duration of the disease.

Conclusions: Patients with diabetes had many risk factors for the development of cardiovascular disease and
their knowledge of their disease was shown to be incomplete. The results indicate the need for more extensive
health education in this area in order to reduce the number of risk factors and disease development.

KEYWORDS: diabetes, cardiovascular diseases, risk factors

BACKGROUND lowing criteria: blood glucose concentration at the level

Diabetes is a systemic disease characterized by ele-
vated blood glucose levels due to impaired insulin secre-
tion and / or action. Chronic metabolic disorders and
hyperglycemia causes damage to many organs includ-
ing: eyes, kidneys, nerves, heart and blood vessels [1].
A diagnosis is made by meeting at least one of the fol-

of 200mg/dL or more 120 minutes after the oral glu-
cose tolerance test, arandom blood glucose equal to or
greater than 200mg/dL with symptoms of hyperlipi-
demia or a double increase in fasting glucose to a level
of 126mg/dL or more [2]. The World Health Organiza-
tion (WHO) and the American Association of Diabetes
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(ADA) have developed a classification system for dia-
betes, in which we distinguish four types of diabetes:
type 1, type 2, other specific types of diabetes and ges-
tational diabetes [3-5].

Both in Poland and in the rest of the world, there
hasbeen a steady increase in the incidence of diabetes,
which is associated with an increase in the incidence of
cardiovascular diseases, cardiovascular disease being
a complication of diabetes [6]. It is estimated that in
2011, 360 million people suffered from diabetes, 95%
of whom had type 2 diabetes. This number is said to
increase to 522 million by 2030, of which more than
half will not be aware of their diagnosis [7].

According to the International Federation of dia-
betes (IDF), all patients with diabetes who are over
40 years old should be considered as being at high
risk of developing cardiovascular disease. It has been
shown that diabetes also significantly increases the
risk of developing other related conditions including;
ischemic heart disease, stroke, hypertension or lower
limb ischemia. These conditions are caused second-
ary to direct damage to blood vessels due to uncon-
trolled glucose levels. In addition, studies have shown
that the relative risk of developing ischemic stroke
is 2-3 times more common among patients with dia-
betes than among patients without the disease. This
can be due to the tendency of blood to clot as well as
reduced vessel patency. A similar mechanism of dis-
ease is suggested in lower limb ischemia. In the case
of patients with diabetes, this condition is particu-
larly dangerous due to the impairment of collateral cir-
culation [8]. In coronary heart disease, the coronary
arteries become narrower, which makes the myocar-
dial function difficult and can result in myocardial
infarction.

Diseases of the circulatory system are the most
common causes of death in Poland and in the world,
being ahead of even those resulting from cancer [9-10].
According to the data published by the Central Statis-
tical Office (GUS), deaths from cardiovascular disease
in Poland in 2013 accounted to as much as 45.8% of
total deaths. This has remained at a similar percentage
for over the last 20 years. It is predicted that in 2050
the number of deaths will increase by over 40,000, as
compared to 2013 and will amount to 428,300 [8].

Lifestyle has the greatest impact on the develop-
ment of cardiovascular diseases and its associated
mortality [11]. Studies have shown that a healthy life-
style reduces the risk of cardiovascular diseases by 50
to 70% [12]. Lifestyle factors that contribute to cardi-
ovascular disease include: inadequate physical activity,
smoking, being overweight or obese, having hyperten-
sion, abusing alcohol, having increased levels of stress,
having a poor diet and having diabetes [13]. Conduct-
ing health education initiatives targeting these preven-
tative risk factors would contribute to the elimination
of these risk factors and, consequently, to reducing the
development of cardiovascular diseases and its respec-
tive mortality.

AIM OF THE STUDY

The aim of the study was to assess the occurrence
of risk factors for cardiovascular diseases in patients
with diabetes and their knowledge in this respect.

MATERIAL AND METHODS

240 questionnaires were distributed, although for
final analysis 202 patients were enrolled in the study,
including 121 women and 81 men aged from 25 to 94
years (mean 58.7) diagnosed with diabetes in this: 186
(92.1%) with diabetes type 2 and 16 (7.9%) with dia-
betes type 1. Studies were carried out from March to
May 2016. The inclusion criteria included a diagnosis
of diabetes and that patients had given their informed
consent to participate in the study. The study was car-
ried out in a diabetes, cardiology, primary care clinic
and at a physiotherapy department in a medical facil-
ity in Katowice. Research was approved by the Bioeth-
ics Committee of the Medical University of Silesia in
Katowice (KNW/0022/KBI1/98/15). We utilized a ques-
tionnaire consisting of a questions about the health
of the subjects, their knowledge about preventative
measures, physical activity, eating habits, risk fac-
tors and other behaviors important in the prevention
of cardiovascular disease. The type of questions con-
tained in the questionnaire were closed. Points were
awarded for the responses of the subjects: 1 point for
a correct response and 0 points for a wrong response
or “I do not know”. Results were given on a scale of
0-10. The questionnaire was anonymous and partici-
pation in the study was voluntary. The data was sub-
jected to statistical analysis using the Statistica v.10.0
program. For general characteristics of the studied
group of patients, mean, standard deviation, median,
minimal and maximal values were calculated. Due to
the normal distribution of results for the evaluation of
the relationship between selected variables parametric
tests were used. The significance level was considered as
p £0.05.

RESULTS

The characteristics of the studied group of patients
with diabetes including age, weight, body height, BMI
and the period for which they had been diagnosed with
diabetes are presented in tab. 1.

Table 1. General characteristics of the studied group of patients
with diabetes.

Study group n = 202
Variable X SD |Median| Min | Max
Age [year] 58.7 | 16.39 59 25 94
Body weight [kg] 80.1 | 15.18 78 46 120
Body height [m] 1.67 | 9.53 1.68 1.38 | 1.93
BMI [kg/m?] 28.41 | 4.02 28.26 | 20.72 | 40.09
Disease duration [year] 9.21 8.63 6.5 1 41
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The mean BMI of patients with diabetes would be
classified as being overweight at 28.41 kg/m?. The sub-
jects had been diagnosed with diabetes for an average
of 9.21 years with the shortest time being 1 year and
the longest being 41 years.

The characteristics of the studied group of patients
with diabetes, taking into account the occurrence of car-
diovascular diseases are presented in tab. 2.

Table 2. Characteristics of the studied group of patients with diabe-
tes including the occurrence of cardiovascular diseases.

Occurrence of cardiovascular diseases in study group

Variable Number

Number of group of group % :fo%l‘;:“p

(n; % of group) n =202
Hypertension 115 56.9%
Coronary artery diseases 63 31.2%
Arrhythmia 54 26.7%
Dyslipidemia 50 24.8%
Peripheral atherosclerosis 20 9.9%
Myocardial infarction 20 9.9%
Venous insufficiency 15 7.4%
Others 15 7.4%
Heart failure 7 3.5%
Stroke 6 2.9%

Cardiovascular diseases was found in all patients
with diabetes. The most frequent were: hypertension
n =115 (56.9%). coronary artery diseases n = 63 (31.2%)
arrhythmia n = 54 (26.7%) and dyslipidemia n = 50
(24.8 %).

Tab. 3 presents the characteristics of the studied
group of patients taking into account the presence of
risk factors for cardiovascular diseases and their knowl-
edge in this regard.

In the study group, the most common risk factors for
cardiovascular diseases were: diabetes (n = 202; 100%),
being overweight or obese (n =107; 53.0%) and having
increased stress levels (n = 116; 57.4%). In the opinion
of the respondents, factors contributing to their car-
diovascular disease were: low level of physical activity
(n = 179; 88.6%), being overweight or obese (n = 176;
87.1%) and their diabetes (n = 154; 76.2 %).

Fig. 1 presents an analysis of the results taking
into account the behaviors that the respondents con-
sider necessary in the prevention of cardiovascular
disease.

The most important preventative measures, accord-
ing to the respondents included: controlling blood pres-
sure (n = 186; 92.1%), using recommended medication
(n =165;81.70%), optimal cholesterol and glucose con-
trol (n = 156; 77.20%), visits to doctor’s surgery (n = 152;
75.20%), good nutrition (n = 152; 75.20%) and weight
reduction (n = 125; 61.90%). Only every second subject
considered physical exercise to be important in the pre-
vention of cardiovascular disease (n = 112; 55.40%).

Knowledge about the risk factors for the develop-
ment of cardiovascular disease was examined on the
basis of patient knowledge of nine basic modifiable risk
factors. It was assumed that the patients who knew more
than 7 of them had a good knowledge of their disease.
Patients who knew 4-6 factors had sufficient knowl-
edge and people who knew 3 or less risk factors had
insufficient knowledge. The data is presented in fig. 2.

Table 3. Characteristics of the studied group of patients with diabetes in terms of risk factors for cardiovascular disease and their knowledge

in this regard.

Cardiovascular risk factors

Variable factors which the respondents mention as contributing risk factors of cardiovascular disease
Number of group; to the occurrence of cardiovascular disease occurring in the studied group
n. % of group

n =202 100% n =202 100%

Low level of physical activity 179 88.6% 30 14.9%
Overweight/obesity 176 87.1% 107 53.0%
Diabetes mellitus 154 76.2% 202 100%
Chronic stress 146 72.3% 116 57.4%
Hypertension 127 62.9% 104 51.5%
Tobacco 118 58.4% 32 15.8%
Improper nutrition 118 58.4% 31 15.3%
Dyslipidemia 111 55.0% 45 22.3%
Alcohol abuse 109 54.0% 16 7.9%
Age 75 37.1% 64 31.7%
by oy e 7 s
Gender 45 22.4% 39 19.3%
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Figure 1. Characteristics of the study group with respect to behaviors considered to be necessary in the prevention of cardiovascular diseases.
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Figure 2. Distribution of results including the knowledge of risk
factors for systemic cardiovascular diseases in the study group of
patients with diabetes.

Analysis of the knowledge of risk factors for cardi-
ovascular diseases in the study group of patients with
diabetes showed that 126 subjects (62%) listed at least
5 risk factors for cardiovascular disease.

Tab. 4 shows the relationship between the num-
ber of risk factors present in the examined group of
patients with diabetes and such parameters as sex,
age, place of residence and the level of the knowledge
of the subjects.

Statistical analysis showed a significant relation-
ship between the number of risk factors present and
such parameters as: gender (p<0.05), age (p<0.05), the
level of the knowledge (p<0.05) and the duration of the
disease (p<0.05).

DISCUSSION

Diabetes worsens cardiovascular disease outcomes
both in patients with significant disease morbidity and
in those who are not burdened with cardiovascular dis-
ease [14]. What is more, numerous studies show that the
vast majority of diabetic patients die from cardiovas-
cular disease [15-18]. In the majority of cases, diabetes
develops as a result of an unhealthy lifestyle, including
a high-fat diet and low physical activity which lead to
obesity, insulin resistance, hyperinsulinemia and the

Tab. 4. Relationship between the number of risk factors present in the examined group of patients with diabetes and such parameters as sex,

age, place of residence and the level of the knowledge of the subjects.

. N-significant N-significant Average

Variable Group 1 Group 2 group 1 Average group 2 t daf p
Number of risk factors 202 202 9.282781 5.650 5.816 402 0.001
vs. Gender
Number of risk factors 202 202 9.213 58.70297 38.063 402 0.001
vs. Age
Number of risk factors 202 202 1.05000 1.030 0.358 402 0.721
vs. Place of residence
Number of risk factors 202 202 9.21871 5.650 5.801 402 0.001
vs. Level of knowledge
Number of risk factors 202 202 5.347 9.218 -6.165 402 0.001
VS. Dlsease duratlon
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development of type 2 diabetes. These conditions have
been described together as metabolic syndrome and it
has been shown that cardiovascular disease develops
earlier due to this condition. Even before the onset of
diabetes, particular attention is paid to hyperglycemia,
given the risk of small vessel diseases such as retinop-
athy, nephropathy or neuropathy.

Diabetes is itself a risk factor that contributes sig-
nificantly to the development of cardiovascular dis-
ease. What is important, is that the burden with other
factors, such as being overweight or obese, having
hypertension, excessive stress or too little physical
activity increases the risk of developing cardiovascu-
lar disease, as well as disease progression and mortal-
ity. Stamler et al. showed that the risk of cardiovascular
diseases in diabetic patients was three times higher
than in healthy people. What is more, the mortality
rate increased in patients with diabetes along with an
increase in the number of risk factors for cardiovascular
diseases [19].

Polkowska et al. showed that patients with diabe-
tes were more likely to have excessive body weight and
live in families burdened with ischemic heart disease
and other risk factors [20-21].

Epidemiological studies show that abnormal body
weight is the greatest risk factor for the development
of diabetes. This is important due to the fact that as
many as to 107 people (53%) were overweight or obese
in the study and that 176 people (87.1%) indicated this
factor as contributing to the development of cardio-
vascular disease. Excessive carbohydrate and sugar
intake contribute not only to weight gain, but also to
impaired glucose control, reduced fructose metabo-
lism, inflammation, insulin resistance, beta-cell dys-
function, increased blood pressure, visceral obesity and
atherogenic dyslipidemia [22].

A study by Wing et al. showed that weight loss by 5
to 10% in people with cardiovascular disease and dia-
betes significantly reduced other risk factors. It was
also shown that the greater the weight loss, the lower
the risk factor burden. Weight loss affected such risk
factors as: blood glucose, arterial pressure, triglycer-
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