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ABSTRACT
Objective: In recent years, cardiovascular disease (CVD) and CVD-related deaths have been increasing in the young population in Turkey. Nursing 
students should be informed about CVD and should reduce their own risk of this disease. This study was conducted to determine the impact of the 
knowledge of CVD risk factors among nursing students on the results of risk assessments.
Methods: The population of study, which had a cross-sectional design, was composed of 587 students in nursing school at one university. The 
sample comprised 351 students who volunteered to take part in this study. The data were collected using the Cardiovascular Disease Risk Factors 
Knowledge Level (CARRF-KL) Scale, The Students’ CVD Risk Factors Information Form, a physician scale, a tape measure, a digital blood pressure 
monitor, a glucometer and cholesterol and triglyceride measuring devices.
Results: The majority of the students (77.2%) were female, and the mean age was 20.77 years. The CARRF-KL Scale scores of the participants were 
low. In a significant majority of the sample, the anthropometric measurement results, blood pressure, respiration rate, pulse rate, blood glucose 
level, cholesterol level, and triglyceride level were within normal limits. As the knowledge level of CVD risk factors increased among the students, 
the blood glucose and cholesterol levels decreased.
Conclusion: Although they were in the minority, some of the nursing students in the sample had an increased risk of CVD. Health screening programs 
should be performed more often at institutions that educate health professionals. Strategies for reducing the CVD risk in the risk students should be 
conducted, and these students should be monitored closely.
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1. INTRODUCTION

Cardiovascular disease (CVD) is a major cause of mortality 
and morbidity especially in low to middle income countries. 
Eighty percent of CVD-related deaths occur in developing 
countries. The main risk factors for CVD are age, smoking, 
diabetes, hypertension, high levels of low-density lipoproteins 
(LDLs), high levels of triglycerides and homocysteine, low 
levels of high-density lipoproteins (HDLs) and obesity (1-4). 
Social behavioral models suggest that knowing the negative 
consequences of individual’s behavior on his/her health 
is the basic factor in behavioral change. Since insufficient 
knowledge would cause insufficient motivation in lifestyle 
and behavioral changes, CVD prevention activities focus on 
community-based education programs (1).

Today, nearly half of the young population is at risk for CVD in 
the world (5). One of the goals of health for 21st century of 
the World Health Organization’s (WHO’s) European Region is 
“to provide young people with a healthier life and the ability 
to better fulfil their roles in the society in a healthy way by 
the year 2020”. While this goal indicates the importance and 
necessity of health services that protect and improve young 
people’s health, it requires early diagnosis, appropriate care, 
treatment and regular screening for CVD and other diseases 

associated with CVD-related deaths (6). The main purpose of 
CVD risk screenings is to detect the early signs of the disease 
and to decrease mortality and morbidity by identifying the 
CVD risk factors in healthy individuals (7).

Even though Turkey has a young population compared to 
other European countries, the CVD morbidity rate is higher 
(8,9). Recently, the prevalence of several CVD risk factors 
has increased among subsets of young adults. Factors 
known to increase the risk of CVD include age, obesity, 
central distribution of body fat, smoking, physical inactivity, 
hypertension, dyslipidemias and abnormalities in blood 
clotting for young people. Several screening studies on the 
prevalence of obesity in Turkey have shown that it is a major 
health problem, with increasing prevalence in younger age 
groups (10,11). While physical activity decreased (male: 2.3%, 
female: 6.3%) each year since 1990, hypertension incidence 
increased by 21.3% between 2003 to 2007 (12). Considering 
their ages, university students were expected to be at risk for 
CVD, and a screening program was designed. The effective risk 
management of CVD requires multidisciplinary cooperation 
in prevention and treatment as well as greater university 
student, his/her family, and community involvement and a 
skilled, proactive, and diverse workforce (9).
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CVD risk screening in nursing students is also important for 
several reasons: (1) the incidence rate of CVD in young people 
has increased, and nursing students are in this age group; (2) 
this group of university students is studying a health-related 
field, and they should be role models of health-related 
behaviours for other university students and the society 
in general; and (3) after graduation, these students will be 
responsible for the care and treatment of healthy and sick 
individuals in the community, and therefore, they themselves 
should be healthy; the first step toward developing positive 
health-related behaviours in individuals is to diagnose their 
current health risks (13).

Additionally, it is important that nursing students are informed 
about CVD so that they can protect themselves against this 
disease, have regular screenings and receive the necessary 
care and treatment if diagnosed with CVD. This knowledge 
and experience will allow nursing students to actively 
provide care and consulting services in health care after their 
graduation. Furthermore, students’ knowledge level are very 
important for designing educational programs that provide 
information on CVD risk factors, thus determining the 
effectiveness of these programs and monitoring the CVD risk 
factors of participants (5,14). Despite the need for nurses to 
provide education to help reduce CVD-related morbidity and 
mortality in Turkey, no studies have been published of nursing 
students’ knowledge and personal health behaviors related 
to CVD and related risk factors. In addition, it is important 
to determine the knowledge level of CVD risk factors and 
the ability of these students to obtain and evaluate their risk 
assessment results.

Objectives ;

This cross-sectional study was conducted to determine the 
knowledge of CVD risk factors/ and relationship students’ 
have risk factors among nursing students. The research 
questions were as follows:

1. What are the knowledge levels of CVD risk factors and the 
risk assessment data of the students?

2. Does the level of knowledge regarding these risks affect 
the risk assessment data?

2. METHODS

2.1. Participants and setting

The study population comprised 587 nursing school students 
from one university during the 2010-2011 academic year 
and the sample comprised 351 students (59.8% of the study 
population) who volunteered to participate in this study. 
According to population and sample number, the results of 
present study reflected a 3.32 error rate and 0.95 confidence 
interval.

2.2.Instruments

Data were gathered using The Cardiovascular Disease 
Risk Factors Knowledge Level (CARRF-KL) scale and a risk 
assessment questionnaire.

Cardiovascular Disease Risk Factors Knowledge Level 
(CARRF-KL) Scale: This scale was prepared by Arikan et al 
(1), validity and reliability study was performed and the 
Cronbach’s alpha coefficient was 0.85. The Cronbach’s alpha 
coefficient from the data obtained in this study was 0.68. 
This result indicates a good reliability of the data. Of the 28 
items in the CARFF-KL scale, the first four pertain to CVD 
characteristics, the next 15 pertain to risk factors and the last 
nine assess the effects of changes in risk behaviours. In this 
study, the items were presented in the form of a sentence 
that was either correct or incorrect, and the participants were 
asked to answer “Yes”, “No” or “Do Not Know”. Scoring was 
performed such that one point was given for each “correct 
answer”, and zero points were given for each “Do Not Know” 
or “wrong answer”. Six items in the scale (items 11, 12, 16, 
17, 24 and 26) were coded inversely. The minimum score that 
could be obtained was zero, whereas the maximum score 
was 28. A higher score indicated a higher knowledge level (1).

The Students’ CVD Risk Factors Information Form: This 
questionnaire was developed from the literature (5,15-19) 
by prior researchers, and it was used to record age, gender, 
class, using smoke and alchol, the height, weight, waist and 
hip circumferences, arterial blood pressure, pulse rate and 
respiration rate as well as blood glucose, cholesterol and 
triglyceride values.

2.3. Equipment and Calculations

Physician scale: This scale provides measurements based 
on gender. It measures height and weight, and it displays 
BMI value on a digital screen. Weights between 0 and 200 
kg and heights between 90 and 200 cm can be determined 
accurately with a sensitivity of ±50 g and ±1 mm, respectively. 
The BMI of each student was recorded and classified using 
the scheme depicted in Table 1 (15,16).

Table 1. BMI* Score Assessment Table
Males Females

Underweight <20 <19
Ideal Weight 20-25 19-24
Overweight 26-30 25-30
Obese >30 >30

* Body Mass Index

Tape measure: A tape measure was used to measure the waist 
and hip circumferences. The purpose of the Waist-To-Hip 
Ratio Test was to assess the waist-to-hip circumference ratio 
associated with coronary heart disease risk. In the test, the 
waist and hip circumferences were measured, and the waist 
circumference value was divided by the hip circumference 
value. Table 2 shows the acceptable and unacceptable 
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waist-to-hip circumference ratio ranges (16) and the waist-
to-hip ratio classification scheme used in this study.

Table 2. Waist/Hip Circumference Ratio Classification
Acceptable Unacceptable

Perfect Good Mediocre High
Male < 0.85 0.85 – 0.90 0.90 – 0.95 > 0.95
Female < 0.75 0.75 – 0.80 0.80 – 0.85 > 0.85

Digital arterial blood pressure measurement device: An 
upper arm digital blood pressure device was used to measure 
blood pressure accurately and comfortably. For an accurate 
measurement, the cuff that best fit the upper arm was 
selected (small/medium cuff=23-33 cm arm circumference, 
large/extra-large cuff=33-43 cm arm circumference). 
Measurements were taken in accordance with the standard 
procedures for measuring blood pressure. The measurement 
results were displayed on the screen as systolic and diastolic 
pressures in “mmHg” units. The pulse rate was also displayed 
on the screen of the device. Students’ arterial blood pressure 
data were recorded as systolic and diastolic pressures, and 
values higher than 130 and 80 mmHg for systolic and diastolic 
arterial blood pressures, respectively, were considered high 
(15,17,19).

Glucometer: The glucometer used in this study measured 
the blood glucose level in blood taken from the fingertip. If 
the blood glucose level result was lower than 20 mg/dL or 
higher than 500 mg/dL, then “LOW” or “HIGH”, respectively, 
appeared on the screen of the device. In this study, no low 
or high values were detected. Blood glucose levels were 
measured regardless of whether the students had eaten; 
however, depending on the time at which the students had 
eaten their last meal, their blood glucose level results were 
evaluated with respect to their fasting and postprandial 
durations. The students who had fasted for too long (12 hours 
or more) had their blood glucose measurements repeated 
postprandially. In classifying the blood glucose level values, 
140 mg/dL was accepted as the upper limit (15,18), and the 
evaluation of the data was performed accordingly.

Cholesterol and triglyceride measurement device: Using 
device-specific cholesterol and triglyceride strips, the total 
cholesterol and triglyceride levels were measured in the 
capillary blood. This device performed the measurement 
using reflectance photometry. The measurement ranges of 
the device for cholesterol and triglycerides were 150-300 
mg/dL and 70-600 mg/dL, respectively. When a value lower 
than the detection range of the device was detected, “LOW” 
appeared on the screen, and when a value higher than the 
range was detected, “HIGH” appeared. No high cholesterol 
or triglyceride values were found in the study. However, 
cholesterol values less than 150 mg/dL, which were labelled 
as “LOW”, were recorded as 149 mg/dL in the database to 
perform calculations. Similarly, low triglyceride values were 
recorded in the database as 69 mg/dL. The duration of 
measurement was 180 seconds for cholesterol and between 
45 and 174 seconds for triglycerides. The cholesterol values 

were classified as less than 200 mg/dL, between 200 and 
239 mg/dL and greater than 240 mg/dL (20). The triglyceride 
values were classified as less than 200 mg/dL, between 200 
and 400 mg/dL and greater than 400 mg/dL (18,19).

2.4. Data collection

The each student who agreed to participate in the study 
was taken into a room that was specifically allocated and 
designed for this study. First, the CARRF-KL scale was 
administered, and the students were asked to complete 
this form. Next, the height, weight, arterial blood pressure, 
pulse rate and respiration rate and blood glucose, cholesterol 
and triglyceride values were measured and recorded in the 
specified sections on the forms.

2.5. Ethical aspects of the study

The investigation was conducted in accordance with 
the principles outlined in the Declaration of Helsinki. 
Furthermore, the Istanbul University Cerrahpasa Faculty of 
Medicine Clinical Research Ethics Committee determined 
that the study was ethically compliant. An application was 
submitted to the director of the school where the data were 
collected with information on the purpose and content of 
the study, and written informed consent was obtained. The 
students that comprised the study sample were informed of 
the purpose of the study, its benefits and their roles in the 
study. Participants were informed of the voluntary nature 
of their participation in the study, and written and verbal 
consents were obtained. Before data collection began, the 
students were informed that they could decline to participate 
in the study at any stage.

2.6. Statistical analysis

The data obtained from the questionnaires were recorded 
in a database that was created and analysed using Statistical 
Package for the Social Sciences for Windows (SPSS 17.0). In the 
data analysis, ordinal variables were evaluated as arithmetic 
means with standard deviations (SDs) and minimum and 
maximum values, while nominal variables were evaluated as 
frequencies and percentages. The Spearman’s rho correlation 
technique, Mann-Whitney U test and Kruskal-Wallis test 
were used to determine the relationships between ordinal 
variables, the difference between the means of two groups 
and the difference between the means of more than two 
groups, respectively.

3. RESULTS

In this section, the CARRF-KL scale scores, arterial blood 
pressure, blood glucose values, cholesterol values, 
triglyceride values, BMIs, and waist-to-hip ratios are outlined 
under two subheadings according to the questions addressed 
in the study.
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The students’ knowledge level of CVD risk factors, risk 
assessment data

It was determined that 77.2% of the students were women 
and 57.8% were between the ages of 20 and 22 years old. 
Also the mean age of the students was 20.77±1.98 years.

The students’ mean CARRF-KL scale score was 9.44±3.23, and 
the knowledge level was low.

When the risk assessment data of the male students were 
analysed, 71.3% of the males were at an ideal weight according 
to BMI, 52.5% had a perfect waist-to-hip ratio, and 83.8% had 
an acceptable waist-to-hip ratio, thereby posing no CVD risk. 
For the male students, the mean BMI was 23.62±3.16, the 
mean waist-to-hip ratio was 0.84±0.55 (Table 3).

Table 3. The Distribution of the CARRF-KL Scores of the Students 
According to the CVD Risk Factors Data (N=351)

Risk Assessment Data n (%)
CARRF-KL§

Mean±SD
Body Mass Index (Male)

Underweight (<20)
Ideal weight (20-25)
Overweight (26-30)
Obese (>30)

8 (10.0)
57 (71.3)
13 (16.3)

2 (2.5)

8.38±1.92
9.86±4.32
9.62±4.37
9.00±4.24

x2=0.65* p=0.89
Body Mass Index (Male) 
(Mean±SD) (Min.-Max.)

23.62±3.16
(16-39)

r=-0.12** p=0.30

Body Mass Index (Female)

Underweight (<19)
Ideal weight (19-24)
Overweight (25-30)
Obese (>30)

34 (12.5)
177 (65.3)
54 (19.9)

6 (2.2)

9.88±3.25
9.28±2.90
9.59±2.84
7.67±1.63

x2=3.17* p=0.37
Body Mass Index (Female) 
(Mean±SD) (Min.-Max.)

22.55±3.25
(16-34)

r=-0.02** p=0.75

Waist-to-hip ratio (Male)

Perfect (<0.85)
Good (0.85-0.90)
Mediocre (0.90-0.95)
High (>0.95)

42 (52.5)
25 (31.3)
12 (15.0)

1 (1.3)

9.67±4.35
9.56±4.22

10.08±3.23
6.00±0.00

x2=2.88* p=0.41
Waist-to-hip ratio according to acceptability level (Male)

Acceptable
Unacceptable

67 (83.8)
13 (16.3)

9.63±4.27
9.77±3.30

Z=-0.57*** p=0.57
Waist-to-hip ratio (Male) 
(Mean±SD) (Min.-Max.)

0.84±0.55
(0.71-1)

r=-0.003** p=0.98

Waist-to-hip ratio (Female)

Perfect (<0.75)
Good (0.75-0.80)
Mediocre (0.80-0.85)
High (>0.85)

92 (33.9)
82 (30.3)
57 (21.0)
40 (14.8)

8.99±2.66
9.37±2.83
9.74±3.21
9.80±3.21

x2=2.17* p=0.54
Waist-to-hip ratio according to acceptability level (Female)

Acceptable
Unacceptable

174 (64.2)
97 (35.8)

9.17±2.74
9.76±3.19

Z=-1.22*** p=0.22

Waist-to-hip ratio (Female) 
(Mean±SD) (Min.-Max.)

0.78±0.16
(0.63-0.96)

r=0.08** p=0.19

Arterial blood pressure (systolic)

130 mmHg and ↑
130 mmHg ↓

36 (10.3)
315 (89.7)

10.44±4.83
9.33±2.98

Z=-0.74*** p=0.46
Arterial blood pressure (systolic) 
(Mean±SD) (Min.-Max.)

107.66±15.41
(66-173)

r=0.04** p=0.94

Arterial blood pressure (diastolic)

80 mmHg and ↑
80 mmHg ↓

81 (23.1)
270 (76.9)

9.49±3.28
9.43±3.22

Z=-0.24*** p=0.81
Arterial blood pressure 
(diastolic) (Mean±SD) (Min.-
Max.)

70.09±13.42
(42-105)

r=-0.02** p=0.65

Pulse
Pulse (Mean±SD)
(Min.-Max.)

84.18±13.06
(51-150)

r=0.02** p=0.71

Respiration
Respiration(Mean±SD)
(Min.-Max.)

20.03±2.08
(14-26)

r=0.006** p=0.90

Blood glucose

140 mg/dL and ↑
140 mg/dL ↓

16 (4.6)
335 (95.4)

9.00±3.12
9.46±3.23

Z=-0.84*** p=0.40
Blood glucose (Mean±SD)
(Min.-Max.)

100.72±19.87
(38-166)

r=-0.118** p=0.027

Cholesterol level

200 mg/dL and ↑
200 mg/dL ↓

4 (1.1)
347 (98.9)

8.75±2.99
9.45±3.23

Z=-0.51* p=0.61
Cholesterol level (Mean±SD)
(Min.-Max.)

152.28±9.57
(149-221)

r=-0.142** p=0.008

Triglyceride

400 mg/dL and ↑
200-400 mg/dL
200 mg/dL and ↓

1 (0.3)
11 (3.1)

339 (96.6)

6.00±0.00
9.36±4.43
9.45±3.19

x2=2.63* p=0.27
Triglyceride (Mean±SD)
(Min.-Max.)

82.75±46.90
(69-458)

r=-0.06** p=0.23

§ CARRF-KL scale score was 9.44±3.23,* Kruskal-Wallis, ** Spearman’s rho 
correlation, *** Mann-Whitney

When the risk assessment data of the female students 
were analysed, 65.3% were at an ideal weight according to 
BMI, 33.9% had a perfect waist-to-hip ratio, 64.2% had an 
acceptable waist-to-hip ratio, thereby posing no CVD risk. 
For the female students, the mean BMI was 22.55±3.25, the 
mean waist-to-hip ratio was 0.78±0.16 (Table 3).

When the other risk assessment data were analysed, 89.7% 
of students had a systolic arterial blood pressure less than 
130 mmHg; 76.9% had a diastolic arterial blood pressure less 
than 80 mmHg;, 95.4% had a blood glucose level less than 
140 mg/dL; 98.9% had a cholesterol level less than 200 mg/
dL; and 96.6% had a triglyceride level less than 200 mg/dL. 
The mean systolic arterial blood pressure was 107.66±15.41 
mmHg; the mean diastolic arterial blood pressure was 70.09 
±13.42 mmHg; the mean pulse rate was 84.18±13.06 beats/
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min; the mean respiration rate was 20.03±2.08, breaths/min; 
the mean blood glucose level was 100.72± 19.87 mg/dL; 
the mean cholesterol level was 152.28±9.57, mg/dL and the 
mean triglyceride level was 82.75± 46.90 mg/dL (Table 3).

The effects of the students’ knowledge of CVD risk factors on 
the risk assessment data

The CARRF-KL scale scores were not significantly associated 
with BMI, waist-to-hip ratio, arterial blood pressure, pulse 
rate, respiration rate, triglyceride values, or the separately 
classified blood glucose and cholesterol values (p>0.05). 
However, a statistically significant inverse relationship was 
found between CARRF-KL scale scores and the blood glucose 
and cholesterol values (p<0.05), such that an increase in the 
knowledge of CVD risk factors was associated with a decrease 
in blood glucose and cholesterol values (Table 3).

4. DISCUSSION

In recent years, CVD-related mortality has decreased due 
to efforts focused on health promotion, disease prevention 
and treatment development. However, CVD is still among 
the leading causes of death worldwide in both men and 
women. After CVD occurs, it follows a chronic course, and 
the associated care and treatments affect the patient and 
the patient’s family biologically, psychologically, socially, 
culturally and economically. Therefore, as with any other 
chronic disease, it is important to emphasise the importance 
of protective health services for CVD and the control of CVD-
related risk factors (21-23). In addition, it is important to 
consider the knowledge of CVD risk factors and to evaluate 
the risk assessment results of nursing students who will 
take an active role in preventive health services after their 
schooling is complete. In addition, despite widespread 
community screening for CVD risk factors, no studies have 
focused on the CVD risk factors in individuals who receive 
medical training and work in health services. Therefore, this 
study provides important information to the field.

In this study, the student’s knowledge level of CVD risk 
factors was low. According to the data from the WHO, CVD 
was the fifth leading causes of death and disabilities in 1990 
and is predicted to be the leading cause of death in 2020. 
The number of deaths is expected to rise to 25 million from 
14 million (23). Therefore, society’s awareness of CVD risk 
factors must increase. However, only health professionals 
can provide accurate, appropriate and comprehensive 
knowledge to the public (1,21). The low knowledge level of 
CVD risk factors among nursing students can be explained by 
their insufficient awareness of CVD. These findings suggest 
that nursing students may not be learning material from the 
courses covering CVD and may not be able to integrate the 
desired behaviour changes taught by these courses into their 
daily lives. Regardless of its cause, this finding indicates a 
problem that should be addressed and solved.

Because the reference ranges differ by gender, the BMI, 
and waist-to-hip ratio variables were analysed by gender. In 
terms of CVD, being male is an unchangeable risk factor. The 

prevalence of CVD among men is 4%, while it is 3.8% among 
women in Turkey (15). Women of reproductive age have 2.5-
4.5 times less CVD risk than men; however, with menopause, 
the risk among women rapidly reaches the levels seen in men, 
especially after 50 years of age (15,22). The risk of developing 
CVD increases with BMI in men and women with age (24). The 
percentage of overweight and obese participants included in 
the sample was 18.8% for men and 22.1% for women. The 
percentage of men who had an unacceptable waist-to-hip 
ratio was 16.3%; this rate was 35.8% for women. These results 
suggest that the difference in CVD prevalence between men 
and women might disappear in the near future. It is known 
about the role of psychological factors in the development 
of heart disease in women (25). In the premenopausal time, 
women have extra protection from CVD, as evident by a 10 
– to 20-year delay in theonset of CVD among women when 
compared to men (26,27). Recent data showed that mortality 
and morbidity of the women with regard to CVD are rising 
significantly since 1980 (28).

Increases in the students’ knowledge of CVD risk factors were 
associated with decreases in blood glucose and cholesterol 
values. There are studies showing that as CVD knowledge 
level increases, disease results improve (14,29,30). The 
data obtained reflect this expected result. Researchers have 
studied the role in the development of the atherosclerosis and 
the increase of CVD risk for decades. Successful intervention 
programs in a number of countries have supported the 
casual link between the casual link between dyslipidemia and 
CVD by demonstrating that reductions in cholesterol lead to 
descreased CVD morbidity and mortality (31).

5. CONCLUSION

The knowledge of CVD risk factors among nursing students 
was low; female students were at a higher cardiovascular 
risk than male students and an increase in the knowledge of 
CVD risk factors had a positive effect on the anthropometric 
measurement results. To control the CVD risk factors among 
nursing students, the widespread implementation of this type 
of screening program and the monitoring of students assessed 
to be at risk is recommended. These recommendations and 
the results of this research were submitted to the school 
management, which highlighted those areas with identified 
problems.

Limitations of this study;

The study itself involved recruitment from only one site; this 
could quite markedly limited generalizability of the findings. 
On the other hand all nursing students at the studied school 
were expected to participate in the screening program; 
therefore, no sample calculations were made. However, 
because this screening contained invasive procedures, only 
the students who provided consent participated in the study, 
following the principle of voluntary participation. Therefore, 
students were not randomly included in the study. Also the 
CARRF-KL scale is a scale developed to measure the knowledge 
level of the individuals who did not have a health education 
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background. It is thought that the questions may have been 
easy for the nursing students, and therefore they may have 
expected distracters in the questions or have answered them 
incorrectly because the knowledge level of the students was 
lower than expected. Improvements are expected if similar 
studies are conducted with scales designed specifically for 
the students. Also, it would be better if the data obtained 
from the risk screening were examined while considering 
the individual and health-related behaviours of the nursing 
students.
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