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Abstract

Metabolic syndrome is a common global public health problem and it is characterized by a group of risk factors in one person.
Metabolic syndrome (MS) is a group of cardiometabolic risk factors. Many people may not be aware of the risks for MS. MS
is a condition which can lead to many complications including cardiovascular diseases (CVDs) worldwide. The aim of this
study was to examine the knowledge, attitude and practices toward of cardiovascular disease risk factors in patients with
Metabolic Syndrome. A total of 140 adult subjects (78 males and 62 females) aged 35 years and over were included in this
study. The sample group consisted of patients diagnosed with metabolic syndrome from January 2018 to January 2019 who
were admitted to the public hospital. Questionnaire was used to evaluate knowledge, attitude and practices toward behavior
(CAP) related to CVDs disease risk factors. CAP scores were defined as poor, mean and good. Data were analyzed using
descriptive statistics. ANOVA and post hoc tests were performed to determine within- and between-group differences. Level
of significance was set at P < 0.05. Results: 55.8% of the participants were male, 25% were between 55-59 years of age and
44.3% completed secondary education, 32.2% were workers and 30% were lower secondary. Participants with high application
scores significantly reduced BMI and WC, suggesting that better information and practices were associated with a reduction in
CVDs risk markers in these patients. Good attitude scores were associated with education and Waist circumference (WC). As a
result; Despite having a good attitude, MS patients did not follow good lifestyle practices to prevent CVDs. The results of this
study require intensive training interventions to prevent complications in these patients.
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INTRODUCTION

Metabolic syndrome is an important cause of
morbidity and mortality affecting more and more
people in the world and in our country (Sarti and
Gallagher, 2006). Metabolic syndrome, which is
known as the epidemic of the age, increases the
risk of cardiovascular diseases all over the world
and in our country and is considered the most
important cause of death. Metabolic syndrome,
also known as Insulin Resistance Syndrome,
Syndrome X, Polymetabolic Syndrome or Fatal
Quadruple, is the same as the increase in blood fats
as a result of a defect in glucose and insulin
balance in the body, excess weight, high blood
pressure and glucose imbalance is an

endocrinopathy that is present in many organs
(Kang et al., 2002). Lifestyle changes such as
regular exercise, healthy eating and weight control
are recommended as first-line interventions for MS
management. All of these lifestyle changes involve
behavioral changes. Adequate information on the
prevention and management of MS will facilitate
people's adaptation to healthy behavior (Wang et
al., 2019).

Metabolic syndrome (MS) represents a
combination of noncommunicable diseases
(NCDs) and risk factors, and the International
Diabetes Federation (IDF) states that central the
presence of central obesity with the following
obesity: elevated triglycerides or specific treatment
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hypertriglyceridemia low HDL [high-density
lipoprotein] specific treatment for cholesterol or
low HDL-cholesterol, blood pressure or treatment
for previously diagnosed hypertension and
dysglycemia (Ford et al., 2010; Li et al., 2018).
Nowadays, cardiovascular diseases (CVDs) are
lethal causes in the US and industrialized countries
of the world and account for about one third of the
untimely death in the adult population (Karami et
al., 2014). One of the ways to prevent CVDs is
unhealthy lifestyle change (Imanipour et al., 2008).
In developing countries, CVDs are increasing as a
result of lifestyle, particularly  smoking,
consumption of fatty foods, lack of physical
activity, and rapid changes in industrial life
patterns. Unhealthy lifestyle is one of the most
important factors in the development of chronic
diseases such as CVDs (Mohseni et al., 2015).
Physical inactivity is among the most important
causes of the increase in the number of obese
people. In addition, there is a close relationship
between obesity and cardiovascular diseases,
diabetes, osteoporosis, some types of cancer,
mental problems, and many health problems in
studies conducted (Demirci et al., 2018).

According to WHO and the International
Diabetes Federation, treatment of MS should
include lifestyle development, including balanced
eating habits when they prevent regular physical
activity and complications (WHO, 2009).
Changing a lifestyle as an important intervention
strategy may include knowledge, attitudes, social
support, etc. that can determine the individual's
adoption of healthy behavior. Such factors require
consideration (Glanz, 1981). The literature review
shows that cognitive factors (knowledge) (Murer
et al., 2012) and emotional behaviors (attitude)
affect healthy behaviors (Kudo et al., 2011).
Positively affect healthy behavior in MS patients.
The aim of this study was to examine the
knowledge, attitude and cardiovascular disease
risk factors in patients with Metabolic Syndrome.
The findings of the study will provide valuable
information to develop effective MS management
strategies in this at-risk population.

Participants

Since it was stated in the literature that 35
age and older groups were at risk for MS, this age
group was included in the study. The researcher

firstly screened the eligibility of patients in the
study hospitals by reviewing the medical records.
The study sample consisted of 140 people. After
obtaining the written consent, the researcher
started the data collection procedure. Patients
identified as having MS when they met at least
three of the five criteria: > 90 cm in men > 80 cm
in women, (IDF, 2006) blood pressure (SBP> 130
mmHg and / or DBP> 85 mmHg), (Li et al., 2018)
HDL - C <40 mg / dl in men and <50 mg / dl in
women, (Ford et al., 2010) fasting glucose> 110
mg / dl or drug treatment for high glucose and
(Dunbar et al., 2008) TG >150 mg / dl or drug
treatment for high TG.

Data Collection

To evaluate the knowledge, attitudes and
lifestyle practices of MS patients on CVD risk
factors, Mirza et al. (2016) designed a
questionnaire. A literature review reported the
structure and content of the questionnaire. The
questionnaire follows the format of the Behavioral
Risk Factor Surveillance System, which was
established in 1984 by the Centers for Disease
Control (CDC, Atlanta, USA) and was established
as a state-based health research system, gathering
information on preventive health practices related
to Health Risk Behaviors. The questionnaire was
composed of 43 items. The information was
evaluated with a series of 20 questions and the
answers were recorded as correct answer (1),
wrong answer or not knowing (0). Attitude was
assessed with 13 questions and answers were
recorded on a 0-2 Likert scale; I disagree (0), agree
(1) and strongly agree (2). Lifestyle practices of
the patients were evaluated with 10 questions and
0-3 - marked Likert scale, never (0), rarely do (1),
sometimes do (2) and always do (3). The
questionnaire was tested for internal validity and
reliability.  Cronbach's  alpha  values for
“knowledge”, “attitude” and “practice 0 were 0.72,
0.8, and 0.73, respectively. A higher score was
associated with better knowledge, positive
attitudes and better practices. The scores that
received maximum knowledge, attitude and
practice scores as 20, 26 and 30 respectively were
divided into schemes classified as “poor”,
“average” and “good sirasiyla, respectively.

Biochemistry Analysis
After screening the patients coming to the
biochemistry laboratory, data were collected from
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appropriate subjects selected by simple random
sampling method. In this hospital, the laboratory of
eligible for the study (meeting the eligibility
criteria) departments. Patients who were found to
bwere reached by a trained researcher. After
obtaining informed consent, the participants were
interviewed and five milliliters of 8-hour fasting
venous blood samples were collected in a sterile
vial under aseptic measures. Biochemical
parameters (fasting blood glucose, high density
lipoprotein [HDL], triglyceride [TG], glycosylated
hemoglobin [HbA1C]) were analyzed.

RESULTS

The majority of the participants (n = 78;
55.8%)  were male. Socio-demographic
characteristics of the participants are given in
Table 1.

Table 1. Socio-demographic Characteristics of
participants

Demographic Characteristics Frequency (%)
Gender

Female 62 (44.2)
Male 78 (55.8)
Age (years)

35-39 12 (8.5)
40-44 18 (12.9)
45-49 23 (16.5)
50-54 25 (17.8)
55 -59 35 (25.0)
60 and over 27 (19.3)
Education level

No schooling 8 (5.7)
Primary schooling 16 (11.5)
Secondary education completed 62 (44.3)
High school 42 (30.0)
University 12 (8.5)
Occupation

Unemployed 27 (19.3)
Housewife 33 (23.5)
Labor-officer 45 (32.2)
Self-employment 35 (25.0)
Socioeconomic status

Upper lower 28 (20.0)
Lower middle 42 (30.0)
Upper middle 46 (32.8)
Upper 24 (17.2)
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the biochemistry department performs blood
examinations of patients referred from various e

Statistical Analysis

SPSS 21 wversion was used to derive
statistical inferences. While P <0.05 was
considered significant. Data were summarized as
standard deviation with ratios and means. ANOVA
were used as significance tests in the analysis of
qualitative and quantitative variables.

55.8% of the individuals included in the study
sample were male, 25% were between 55-59 years
old and 44.3% Second Secondary education
completed,, 32.2% Labor-officer, 30% Lower
Middle (Table 1).

Tables 2, 3 and 4 show the relationship
between  anthropometric  and  biochemical
measurements with knowledge, attitudes and
practices towards CVDs risk factors. Subjects with
low BMI had better knowledge, attitudes and
practices; however, it was not statistically
significant. Of the studied anthropometric
variables (BMI, WC and W: H ratio), only waist
circumference was found to be significantly
associated with CVDs in relation to CVDs risk
factors. Lower waist circumference, knowledge,
attitude and lifestyle practices were better among
patients. There was a significant difference
between HDL-C levels related to knowledge,
attitudes and practices related to CVDs risk
factors. Among the patients measured as fasting
blood glucose (FBS), it was found that blood
glucose control was also related to knowledge and
applications of CVDs risk factors. Patients with
better diabetes control (low FBS) followed good
lifestyle practices and the difference was
statistically significant. However, HbAlc levels
and long-term control of blood glucose indicated
were not significantly correlated with any of the
studied variables.
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Table 2: Association of participants' anthropometric and biochemical variables with knowledge scores

Knowledge (mean+SD*)

Variables Poor Average Good p
(n=22) (n=76) (n=42)

BMI (kg/m?) 30+2.1 31+2.0 31+1.6 0.41
WC (cm) 93+3.4 90+1.2 88+0.7 0.01*
W:H ratio 1.21+0.7 1.26+0.6 1.33+0.4 0.91

HDL-C (mg/dl) 41+2.2 43+1.5 44+1.4 0.07
LDL-C (mg/dl) 104.3+28.  105.4+30.1 107.2+29.2 0.23

TG (mg/dl) 153+0.5 149+0.7 151+0.3 0.51

FBS (mg/dl) 130+1.3 116+2.2 110+1.2 0.01*
HbAlc (%) 7.241.2 7.440.3 7.440.2 0.67

P values in bold have significance p<0.05. *SD: Standard deviation; BMI: Body mass index; WC: Waist
circumference; W:H: Waist:hip ratio; HDL: High-density lipoprotein; TG: Triglyceride, FBS: Fasting

blood sugar; HbAlc: Glycosylated hemoglobin

Table 3: Association of participants' anthropometric and biochemical variables with attitude scores

Attitude (meantSD¥*)

Variables Poor Average Good p
(n=24) (n=56) (n=60)

BMI (kg/m?) 31+0.5 31+1.2 30£2.0 1.20
WC (cm) 97+1.6 92+1.6 86+1.5 0.01*
W:H ratio 1.4+0.3 1.3+£0.6 1.3+0.4 0.56

HDL-C (mg/dl) 40+0.4 42+0.9 40+0.6 0.09
LDL-C (mg/dl) 106.1 +28.4 105.3+22.3 107.6+31.8 0.11

TG (mg/dl) 153+2.3 151+1.4 151+1.2 0.41

FBS (mg/dl) 123+1.3 125+2.6 128+1.5 0.09
HbAlc (%) 7.4+0.6 7.7+1.2 7.7+£1.1 0.54

P values in bold have significance <0.05. *SD: Standard deviation; BMI: Body mass index; WC: Waist circumference;
W:H: Waist:hip ratio; HDL: High-density lipoprotein; TG: Triglyceride, FBS: Fasting blood sugar; HbAlc:

Glycosylated hemoglobin

Table 4: Association of participants' anthropometric and biochemical variables with Practice scores

Practice (mean+SD*)

Variables Poor Average Good p
(n=44) (n=62) (n=34)

BMI (kg/m?) 30+1.3 31+0.6 28+2.1 1.13
WC (cm) 99+2.5 92+1.3 86+0.8 0.01*
W:H ratio 1.6£0.7 1.4+0.6 1.2+0.3 0.53

HDL-C (mg/dl) 39+1.6 42+0.7 40+1.5 0.06
LDL-C (mg/dl) 107.1+34.6 106.4 + 31.4 102.5+31.8 0.32

TG (mg/dl) 153+2.0 151+1.1 150£1.0 0.20

FBS (mg/dl) 132+0.8 122+1.3 108+2.3 0.01*
HbA1c (%) 7.8£1.0 7.4+0.3 7.5£0.6 0.71

P values in bold have significance <0.05. *SD: Standard deviation; BMI: Body mass index; WC: Waist
circumference; W:H: Waist:hip ratio; HDL: High-density lipoprotein; TG: Triglyceride, FBS: Fasting blood sugar;

HbAlc: Glycosylated hemoglobin
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Metabolic syndrome is a modern life

disease. MS is considered an epidemic of the
2000s. Metabolic syndrome prevalence was found
to be different in different populations (Yang et al.
2002). The prevalence of metabolic syndrome in
adults is reported to be 23% in the United States
(USA), between 12% and 28% in European
countries, and in the UK, 25% of the population is
diagnosed with definite metabolic syndrome (Ford
et al., 2002).
Our findings suggest that patients with MS have a
moderate level of knowledge and practice and a
high level of attitudes towards reducing CVDs
risk, but that knowledge and practice are low in
some areas. Active lifestyles contribute to the
maintenance and improvement of health and well-
being and prevention of disease among people
(American College of Sports Medicine, 2009). In
particular, physical activity (PA) reduces the risk
of cardiovascular disease (Demirci et al., 2018).

An important aspect of our study was that
participants ~ with  high  knowledge scores
significantly reduced WCs and tended towards
lower FBG levels. Similarly, participants with high
application scores significantly reduced BMIs and
WCs, making it clear that better information and
practices are associated with better anthropometric
and biochemical parameters to reduce the risk of
CVDs in these patients (Simpson et al., 2004)
Overall, the information was average among most
patients. It was associated with socio-
demographic, anthropometric and biochemical
measurements. The fact that the literacy rates
among the participants were low and that they
caused their awareness to decrease were not well
educated. The waist circumference was lower and
the sugar control was better, so the information
was better in patients with low FBS levels. In a
study, Amarasekara et al. (2016) reported that
patients with low waist circumference and low
FBS had a higher knowledge score about CVDs
risk factors.

It was significantly correlated with MS
knowledge in previously published studies. In
addition, participants with a history of
dyslipidemia or a high level of normal HDL-C had
more MS knowledge (Wang et al., 2015). These
participants may have received training in MS
after the diagnosis of dyslipidemia. In addition,
when participants are aware of the diagnosis of

dyslipidemia, they can pay attention to self-
learning of relevant information. People with
normal HDL-C levels knew more about MS,
which indicates the positive impact of information
on disease management (Lo et al., 2015; Zhao and
Zhang, 2008). Compared to other studies on CVDs
and risk factors, this population also demonstrated
broad discrepancies in knowledge, as well as
inconsistency between knowledge and attitudes.
However, it is not easy to make sustainable
changes to lifestyle practices. Various studies on
NCDs have shown that there are many interrelated
problems associated with individual behavior, so
that even if knowledge and attitudes are high,
implementation remains low (Parvin et al., 2010;
Oguoma et al., 2014).

Conclusion

The results support the need for a health
promotion strategy among MS patients. Because of
the significant differences between the various
socio-demographic  groups, health promotion
interventions should be planned and implemented
with different studies. The results also show the
health department's difficulties in persuading
patients to change their lifestyle, which is only
possible through intensive counseling sessions and
health promotion policies. In view of all these
aspects, in addition to diagnosing MS, there is a
need to identify individuals at risk for CVDs to
identify and treat additional risk factors in patients
with only one or two risk factors. Future planning
programs are well targeted and more directive to
focus more on the behavioral aspects of managing
information and risk reduction. The aim of
prevention / reduction of CVDs risk is to
investigate further the barriers and chambers of
increasing patient knowledge and practices.
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