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Abstract

Background
The aim of this study was to determine the cardiovascular disease risk factors knowledge levels of
individuals with Type 2 diabetes mellitus and the affecting factors.

Methods
Data were collected from 207 patients (101 men; 106 women) diagnosed with Type 2 Diabetes, who
came to the Endocrinology outpatient clinic for control purposes between September 2021 and February
2022.

Results
The mean age of individuals with type 2 diabetes mellitus is 60.99 ± 13.74 years, and they have been
diabetic for an average of 12.22 ± 9.86 years. The mean total score of the cardiovascular diseases risk
factors knowledge scale was found to be 17.90 ± 3.33. It was determined that there was a statistically
signi�cant relationship between the sociodemographic characteristics of the patients and some of the
variables related to heart health-protective behaviors and the level of knowledge of cardiovascular risk
factors (p < 0.05).

Conclusion
The cardiovascular disease risk factors knowledge level of the patients included in the study was higher
than the limit. The level of knowledge of the patients who exercise, have a balanced diet, and have
cardiovascular health checks is higher than the others.

Introduction
Type-2 Diabetes mellitus (T2DM) is a chronic disease characterized by high blood glucose level and
abnormalities in carbohydrate, fat, and protein metabolism. Chronic hyperlipidemia causes
cardiovascular diseases (CVD) by affecting the circulatory physiology in individuals with DM [1, 2]. There
are modi�able and non-modi�able risk factors in the development of DM and CVD. Modi�able risk factors
such as malnutrition, obesity, and sedentary lifestyle play a role in the development of both DM and CVD
[3]. The most effective way to reduce risk is to control modi�able risk factors [4, 5]. Khot et al [6].
emphasized that morbidity and mortality due to CVD can be reduced by 80–90% through controlling
modi�able risk factors. For this reason, the level of knowledge about CVD risk factors of individuals with
Type-2 DM should be increased and healthy lifestyle behaviors should be established [7, 8]. In the
literature, it is seen that reducing alcohol/cigarette use, regular exercise and consumption of plant-based
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foods reduce the risk of Type-2 DM and CVD [9]. However, there are not enough studies directly
addressing this issue in Turkey. Therefore, in this study, it was aimed to investigate the CVD risk factors
knowledge levels of individuals with Type-2 DM and the affecting factors in Turkey.

Materials And Methods

Study participants
This single-center, descriptive and cross-sectional study was conducted with Type-2 DM individuals who
came to the Pamukkale University Hospital endocrinology outpatient clinic for control purposes in
westhern in Turkey. Data of this study were collected between September 2021 and December 2021.
Those who are over 18 years old, diagnosed with Type-2 DM at least six months ago, have no history of
heart failure or coronary artery disease (CAD), have no malignant or chronic liver disease, can speak and
understand Turkish, have no communication barriers, have mental competence, individuals who were
conscious and willing to participate in the study were included in the study. The research sample was
determined as 172, using “independent samples t” in the G-power 3.1.9.4. program, with a power of 80%,
p: 0.05. Considering the data losses, 207 individuals were reached.

Data collection
Data were collected by face-to-face interview technique using the "Individual Descriptive Information
Form" and the "Cardiovascular Diseases Risk Factors Knowledge Level (CARRF-KL) Scale".

Individual Descriptive Information Form

Prepared using the relevant literature [1, 10, 11]. There are 33 (thirty-three) questions in the questionnaire
form regarding socio-demographic characteristics, cardiovascular risk factors and protective behaviors
for heart health.

Cardiovascular Diseases Risk Factors Knowledge Level (CARRF-KL) Scale

It was developed by Arıkan et al. in 2009 and its validity and reliability study was conducted. The scale
questions the characteristics of cardiovascular diseases, their preventability, risk factors and the result of
changes in risk behaviors. There are 28 items on the scale. The score that can be obtained from the scale
is between 0–28. The higher the scores, the higher the level of knowledge. The internal consistency
coe�cient (Cronbach's alpha) of the scale is 0.768 [12]. In this study, the Cronbach's alpha coe�cient of
the scale was found to be 0.827.

Statistical analysis
Data analysis was performed with the IBM SPSS Statistics for Windows, Version 25.0 (IBM Corp.,
Armonk, NY, USA) package program. Descriptive data were expressed as numbers and percentages.
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Analyzes of CVD risk factors knowledge levels were given with mean and standard deviation. Normality
analysis was used to examine the relationship between dependent and independent variables. Normality
analysis was calculated according to kurtosis and skewness analysis. According to this result (skewness 
= 0, kurtosis = ± 2) normal distribution was accepted [13]. The T-test and one-way analysis of variance
were used to compare the knowledge level of cardiovascular disease risk factors according to the
sociodemographic/cardiovascular risk factors and protective behaviors of the participants and to
compare the parametric data. When parametric test assumptions were not met, the Mann-Whitney U test
or Kruskal-Wallis Analysis of Variance was used to compare the differences between groups. The
correlation size between the analyzes found to be signi�cant was analyzed by linear regression analysis.
The signi�cance level was accepted as p < 0.05 for all tests.

Results
The mean age of the individuals included in the study was 69.99 ± 13.74, 51.2% were female, 83.6% were
married, and 60.4% were primary school graduates. When the family histories of the patients were
examined, it was determined that 31.9% had a history of DM and 52.2% had a history of heart disease
(Table 1). When the health-protective behaviors of individuals with Type-2 DM are examined, 34.8% of
them exercise, 35.3% consume at least one fruit per day, 43.0% consume at least one serving of
vegetables per day, and 59.9% preferred to consume healthy foods as snacks, and 65.2% of them had
their cardiovascular health checked regularly (Table 2).
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Table 1
Characteristics of individuals with type 2 diabetes mellitus

Variables X ± SD (Min-
Max)

Age 60.99 ± 13.74
(20–92)

Diagnosis of DM (years) 12.22 ± 9.86
(1–51)

CARRF-KL Scale 17.90 ± 3.33
(6–23)

  n %

Gender Female 106 51.2

Male 101 48.8

Marital status Married 173 83.6

Single 34 16.4

Educational status Primary Education 125 60.4

Secondary Education 25 12.1

High School 30 14.5

Graduate 27 13.0

Economic situation Bad 26 12.6

Average 145 70.0

Good 36 17.4

Person living with Alone 22 10.6

Spouse 97 46.9

Kids 29 14.0

Spouse and Kids 59 28.5

Social security SSI 101 48.8

Pension Fund 56 27.1

Bağkur (Social security organization for artisans
and the self-employed)

36 17.4

Private insurance 5 2.4

None 9 4.3
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Variables X ± SD (Min-
Max)

Profession O�cer 19 9.2

Employee 17 8.2

Self-employment 14 6.8

Housewife 74 35.7

Retired 63 30.4

Farmer 11 5.3

Student 4 1.9

Unemployed 5 2.4

Having a history of DM in
family

Yes 66 31.9

No 141 68.1

Having a history of heart
disease in family

Yes 108 52.2

No 99 47.8
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Table 2
Results on protective health behaviors of heart health of individuals with type 2 diabetes mellitus

Variables   n %

Status of exercising Yes 72 34.8

No 135 65.2

Amount of fruit consumed in a day (Pieces) None 37 17.9

One 73 35.3

2–3 65 31.4

4–5 32 15.5

The amount of vegetables consumed in a
day (Portion)

None 31 15.0

One 89 43.0

2–3 87 42.0

Foods preferred for snacks Healthy (fruit, yogurt, nuts) 124 59.9

Unhealthy (Chips, Coke, Biscuit,
Cookies etc.)

83 40.1

Checking cardiovascular health status Yes 135 65.2

No 72 34.8

EKG check status Yes 104 50.2

No 103 49.8

The status of controlling blood sugar Yes 143 69.1

No 38 18.4

Occasionally/sometimes 26 12.6

 
The total mean score of the CARRF-KL Scale of the individuals participating in the study was 17.90 ± 3.33
points (Table 1). A statistically signi�cant difference was found between the CVD risk factors knowledge
level of individuals with Type-2 DM and exercise (p = 0.029), the amount of fruit consumed per day (p = 
0.022), the type of food preferred for snacks (p = 0.025), regular blood glucose monitoring (p = 0.030),
blood cholesterol level monitoring (p = 0.000), EKG check (p = 0.006), and cardiovascular health checks (p 
= 0.007) (Table 3).
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Table 3
Distribution of cardiovascular disease risk factors knowledge level mean scores according to heart-

protective behaviors of individuals with type 2 diabetes mellitus (n = 207)
Variables   n CARRF-KL

X ± SD

Signi�cance

Exercising Yes 72 18.5972 3.15630 t = 2.197

p = .029No 135 17.5407 3.36745

Amount of fruit consumed
in a day (pieces)

None 37 17.16 3.35 F = 3.296

p = .0221 73 17.61 3.27

2–3 65 17.89 3.55

4–5 32 19.46 2.22

The amount of vegetables
consumed in a day
(portion)

None 31 16.45 3.17 F = 7.127

p = .0011 89 17.64 3.56

2–3 87 18.70 2.84

Preferred foods for snacks Healthy 124 18.33 3.32 t = 2.255

p = .025Unhealthy 83 17.27 3.24

Blood sugar monitoring Yes 143 17.95 3.23 F = .580

p = .030No 38 16.89 3.74

Occasionally/sometimes 26 19.11 2.79

Checking cardiovascular
health

Yes 135 18.36 3.02 t = 2.735

p = .007No 72 17.05 3.69

Monitoring blood
cholesterol level

Yes 135 18.56 3.02 t = 4.018

p = .000No 72 16.68 3.59

Having EKG Yes 104 18.43 3.28 U = 4175.50

p = .006No 103 17.37 3.29

 
The effect size between the variables affecting the CVD risk factors knowledge level of the individuals
participating in the study was evaluated by regression analysis and is given in Table 4. The independent
variables of "exercising", "blood glucose monitoring", "cholesterol level monitoring", "EKG test" and "having
cardiovascular health checked", which are health-protective behaviors, explain 9.1% of the total score of
the scale (R = 0.301; R2 = 0.091; F = 4.010; p = 0.02; DW = 1.631). The independent variables of "daily
consumed fruit amount", "daily consumed vegetable amount", and "preferred food type in snacks" within
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the nutritional habits also explain 9% of the total score of the scale (R = 0.300; R2 = 0.090; F = 4.010; p = 
0.0001; DW = 1.654). − .412 increase in regular exercise, 0.389 increase in regular blood glucose
monitoring, -1,489 increase in blood cholesterol level monitoring, − .346 increase in EKG check, and − .430
increase in cardiovascular health monitoring increases the scale score by 1 point (Table 4).

Table 4
Variables affecting cardiovascular disease risk factors knowledge level of individuals with type 2

diabetes mellitus
Variable   β p

Variables related to health-protective
behaviors

Exercising − .412 .411

Blood sugar monitoring .389 .227

Blood cholesterol level monitoring -1.489 .007

Having EKG − .346 .505

Checking cardiovascular health − .430 .453

R 0.301  

R2 0.091  

F 4.010  

p 0.02  

DW 1.631  

Variables related to eating habits Amount of fruit consumed daily (pieces) .248 .355

The amount of vegetables consumed
daily (portion)

1.037 .003

Type of food preferred for snacks − .868 .068

R .300  

R2 .090  

F 6.704  

p .0001  

DW 1.654  

Discussion
According to the International Diabetes Federation (IDF) 2021 data, it is known that 537 million people in
the world have diabetes and 90% of them are diagnosed with Type-2 DM [14]. CVD is an important cause
of morbidity/mortality in individuals with diabetes, and it is di�cult to examine risk factors separately
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from DM [11, 15]. According to the American Diabetes Association (ADA) (2019) report and the Turkish
Endocrinology and Metabolism Society Guidelines (2020), controlling risk factors in individuals with DM
also reduces the risk of CVD [16, 17].

There are many factors such as advanced age, genetic factors, smoking/alcohol use, obesity,
malnutrition, and sedentary lifestyle among diabetes and CVD risk factors.[18] In the national and
international literature, it is seen that the majority of individuals with DM consume cigarettes and alcohol,
are obese, and have a low level of physical activity [1, 11, 18]. In this study, it is seen that the average age
of Type-2 DM individuals is over 60 years old, more than half of them have a family history of DM and
CVD, and most of them do not exercise. The results of the research are similar to the literature and it can
be said that individuals with Type-2 DM have more than one CVD risk factor. The level of knowledge is
important in reducing the risk of CVD in individuals with type-2 DM. In the study of Wanger et al. (2005), it
is seen that the CVD risk factor knowledge level of individuals with DM is low [19].

There are different studies in the literature reporting that individuals with DM have medium or high CVD
risk factor knowledge levels [5, 20]. In this study, the CVD risk factor knowledge level of individuals with
diabetes was found to be higher than the limit. The high level of knowledge of individuals indicates that
their awareness of CVD risk factors has improved. This awareness of risk factors can be considered as
the strength of the study in gaining healthy life behaviors in individuals with Type-2 DM.

It is stated in the national and international literature that reducing smoking/alcohol use, regular physical
exercise, and an herbal diet are healthy lifestyle behaviors, and that these practices reduce CVD risk
factors by lowering HbA1C, lipid, and blood pressure [ 9,21,22,23]. In addition, in the systematic review
published by Barbareso et al. (2018), healthy living behaviors include sleeping patterns, medical controls,
and social activity [24]. In this study, similar to the literature, the exercise status, diet and medical controls
of individuals with diabetes were examined.

As a result of the research, it was determined that although very few of the individuals with Type-2 DM
exercise regularly, the majority of them consume enough fruit/vegetables daily, prefer healthy foods for
snacks, go to their medical controls, have EKGs, and have their blood sugar and cholesterol levels
measured. This situation positively affects the cardiovascular disease risk factors knowledge level of
individuals with Type-2 DM. In other words, these individuals are more aware of CVD risk factors than
other individuals. However, in the regression analysis, it is seen that health-protective behaviors (9.1%)
and positive eating habits (9%) explain only a small part of the CVD risk factor knowledge level. This
situation can be interpreted as that health behaviors are affected by social and cultural variables other
than the level of knowledge.

Strengths And Limitations
We used a convenience sample of Type-2 DM patients who came to the Pamukkale University Hospital
endocrinology outpatient clinic for control purposes in westhern in Turkey. Therefore, the results cannot
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be generalized to all Type-2 DM patients.

Conclusion
In conclusion, this study demonstrated that individuals with diabetes who participated in the study are
aware of CVD risk factors. However, the ratio of the healthy lifestyle behaviors they have developed to the
general risk factors knowledge level is quite low. For this reason, it may be recommended to include CVD
in the diabetes education program to increase the number of individuals who perform these behaviors
and to reduce CVD-related morbidity/mortality.
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