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Cardiovascular Risk Factors and its Knowledge among
High School Students in Erbil City: a cross-sectional
survey
Khanzad Hadi Rashid, Sadiya Abdulla Mawlud, Amanj Zrar Hasan, Salar Saady
Abstract- Objective: The major aim of this study is to assess the
existence of cardiovascular disease risk factors (CVD) among
secondary school students in Erbil City.
Methods: a descriptive cross-sectional study was
conducted among 400 high school students, 153 boys and 247
girls aged between 14-17 years old from 8 randomly selected
governmental high schools. Questionnaire survey and laboratory
tests were used to asses cardiovascular risk factors such as;
smoking and first relative degree medical history. BMI and blood
pressure measurements were also concerned.
Results: generally the number of relevant risk factors (RF)
of the CVD was discussed. The number of Students who having
one RF were 124 (31%), 62 (15.5%) those with two RF and
among 400 students 197 (49.25%) were without RF. The obesity
20 (7.9%) and high blood pressure48 (18.9%) is more common
among females. Generally the percentages of lipid profile (Tc,
TG ,LDL , HDL) and random blood sugar were higher among
males 10 (6.8%) , 23 (9%), 21 (8.3%), 17 (11.6%), and 17
(11.6%) than female. Rheumatoid arthritis (RA) was among the
related RF to CVD, RA among males higher 24 (16%) than
females 22 (8.7 %). The family history RF among students
generally was 90 (22.5).
Conclusions: CVD risk factors are clearly predominant
among students of secondary school in Erbil. This study
suggests an urgent need to improve and raise awareness about
student’s knowledge on the sound of nutrition, and the relation of
theses RF with diet and obesity. Health screening strategies
require to control the burden related risk factors RA should also
be considered as a high-risk condition for CVD, the researcher
emphasizing the need for CVD risk management in person with
RA, high glucose, high blood pressure and in those with smoker
habits.

mortality from non-communicable diseases worldwide. CVDrelated mortality can be reduced by decreasing known risk
factors; these include smoking, dyslipidemia, hypertension,
diabetes mellitus, excess body weight, psychosocial factors, high
dietary fat intake, regular alcohol consumption, and lack of
physical activity (3).People with abnormal glucose metabolism,
hypertension, obesity, and dyslipidemia constitute a major
challenge facing health systems in developed and developing
countries. Such people are at substantially increased risk of
developing diabetes and cardiovascular diseases (CVDs) (4).
Patients with rheumatoid arthritis (RA) are at a 1.5–3-fold
increased risk of CVD s events (5, 6). Excess cardiovascular
morbidity is also apparent in RA patients. An increased
prevalence of myocardial infarction, congestive heart failure, and
stroke was present in RA patients (7).
Specifically, data from the National Health and Nutrition
Examination Survey (NHANES) 1999–2000 showed that, with
the recent increased prevalence of overweight and obesity and
the severity of obesity in youths, the prevalence of the metabolic
syndrome in adolescents aged 12–19 years has also increased
from 4.2% in 1988–1994 to 6.4% in 1999–2000, with _2 million
adolescents estimated to have the metabolic syndrome . The
prevalence of the metabolic syndrome reached 50% in severely
obese (BMI 39.5– 41.7 kg/m2) youngsters. This increase in the
prevalence of the metabolic syndrome could potentially be
associated with an increase in risk of premature CVD (8).
There is little data available regarding CVD risk factors in
Erbil city adolescence. The purpose of this study was assessing
existence of CVD risk factors among high school students in
Erbil City.

II. METHOD
Index Terms- CVD, lipid profile, blood pressure, Rheumatoid
arthritis, and smoking habits.

I. INTRODUCTION

C

ardiovascular disease (CVD) includes diseases of blood
vessels, heart and vascular diseases of the brain. A
cardiovascular event is defined as a death related to coronary
disease, non-fatal myocardial infarction, new angina, fatal or
non-fatal stroke or transient ischemic attack, or the development
of congestive heart failure or peripheral vascular disease (1).
(CVD) are the number one cause of death globally: more people
die annually from CVDs than from any other cause(2). CVD is
responsible for over 17.3 million annual deaths; amounting to
30% of global death, and is the leading cause of morbidity and

Subjects
A detailed cross-sectional study carried out on high school
students in Erbil city from October 2012 to April 2013. This
study consist 400 adolescence 153 boys and 247 girls aged 14-17
years old from 8 randomly selected governmental high schools.
Approval to conduct this study was granted by Ethical
Committee of Nursing College, and the Erbil Ministry of
Education.
Questionnaire Survey
Data was collected through face-to-face interview reporting
of the questionnaire format which was about demographic
information, smoking, and medical history which was comprised
of medical illness such as diabetics and hypertension or CVD of
their parents and/ or first degree relatives who died from it
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before 50 years old ) of the subject . The student considered as a
smoker if he/ she smoking one or more cigar/day.
Physical Examination
The physical examination measurements included weight,
height and blood pressure.
Anthropometrics: body weight was measured using a digital
scale with an accuracy of ± 100 g. Subjects were weighed
without shoes, in the minimum clothing possible. Standing height
was measured without shoes to the nearest 0.5 cm with the use of
a commercial stadiometer, with the shoulders in relaxed position
and arms hanging freely. Body Mass Index (BMI) was calculated
by dividing weight (kg) by height squared (m2). BMI is defined
by the sex- and age- and used as indicator for obesity ,
overweight, and underweight. Obesity was defined as ≥ 95th
percentile, over weight > 85 percentile and underweight < 5th
(5).
Blood Pressure (BP) measurement: An electronic
sphygmomanometer was used. Students were seated quietly for
at least 5 minutes in a chair, with feet on the floor and arm
supported at heart level. An appropriate-sized cuff (cuff bladder
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encircling at least 80% of the arm) was used to ensure accuracy.
Two measurements were taken and the average was recorded.
Systolic and diastolic BP were classified according to the
standard definitions, as normal BP and hypertension.

III. LABORATORY TESTS
Non-fasting EDTA Random blood was drawn from 400
students. After centrifuging, samples were stored at - 80 C˚ until
analysis. All laboratory analysis were performed in a basic
science laboratory at College of Nursing / Hawler Medical
University.
We measured random serum glucose by an enzymatic
colorimetric method using commercial kits according to the
method of (9)
We also measured triglycerides (TG), total cholesterol (TC),
high -density lipoprotein (HDL) and low-density lipoproteins
(LDL) were measured by an enzymatic colorimetric method
using commercial kits according to the method of (9)

IV. RESULTS
Table-1: Distribution of age and gender of participants.
Age (Years)
Gender
15

16

17

Male

19(12.93%)

50(34.01%)

78(53.06%)

147(36.75%)

Female

35(13.83%)

135(53.40%)

83(32.81%)

253(63.25%)

Subtotal

54

185

161

400

Subtotal

Four hundred students were randomly selected in the study, 147 (36.75%) males and 235 (63.25%) females aged (15- 17) years.
Table-2: Risk factors for cardiovascular disease.

Age (year)

Gender

Without RF

With one RF (a)

With two
RF (b)

With three
more RF (c )

or Subtotal a +b +c

15

Male (19)

8

7

3

1

11 (57.8%)

16

Female(35)
Male(50)

18
22

12
18

5
7

0
3

17(48.5%)
28(56%)

17

Female(135)
Male (78)

68
39

44
19

17
14

6
6

67(49.6%)
39(50%)

Female (83)

42

24

16

1

41(49%)
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Total

400

197(49.25%)

124 (31%)

371

62(15.5%)

17 (4.25%)

203 (50.75%)

In this table the frequency of risk factors were found among student. Among 400 students 197(49.25%), without risk
factors,124(31%) with one with one risk factor, 62(15.5%) with two risk factors, and 17(4.25%) with three or more risk factors.
Table_3: Family history risk factors among students
Family history risk factors of Age (Years)
students
15
F
Male

6 (31.6%)

Female

9 (25.7%)

Subtotal

15 (27.8%)

16

17

Subtotal

F
13 (26%)

F
14 (17.0%)

F
33 (22.4%)

22 (16.3%)

26 (31.3%)

57 (22.5%)

35 (18.9)

40 (24.8%)

90 (22.5)

F=frequency
There were 90 (22.5%) students had family history risk factors which was their parents and first degree relatives who died from CVD
before 50 years old .
Table- 4: Distribution of overweight risk factors among students.
Age (years)
Risk of overweight
(BMI) kg/m2

subtotal
15

16

17

F

F

F

Male

4 (21%)

1 (2%)

4 (5%)

9 (6.1%)

Female

3 (8.5%)

11 (8%)

6 (7.2%)

20 (7.9%)

Subtotal

7 (13%)

12 (6.5%)

9 (11.2%)

29 (7.3%)

In this table we can see the obesity risk factor, high percentage 20(7.3%) was found among female while only 9(6.1%) was found
among male.
Table-5: The profile of high blood pressure is shown.
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Age (years)
Risk of hypertension(mmHg)

Subtotal
15

16

17

Male

5 (26.3%)

12 (24%)

16(20.5%)

33 (22.4%)

Female

7 (20%)

26 (19.25%)

15 (18%)

48 (18.9%)

Subtotal

12 (22.2%)

38 (20.5%)

31(19.25%)

81 (20.25%)

This table shows distribution of hypertension risk factor among participants, there were 33(22.4%) male and 48(18.9%) of female at
risk of hypertension.
Table_6: The profile blood lipids risk factors, Random blood sugar, and Rheumatoid arthritis.
Age(year)
Blood profile
Tc(mg/DL)

TG(mg/DL)

LDL(mg/DL)

HDL(mg/DL)

RBG(mmHg)

RAIU/ml

Gender

Subtotal
15

16

17

Male

2 ( 10.5%)

3 (6%))

5 (6.4%)

10(6.8%)

Female

3 (8.5%)

6 (4.4%)

7 (8.4%)

16 (6.3%)

Male

5 (26.3%)

8 (16%)

9 (11.5%)

22 (5%)

Female

4 (11.4%)

7 (5.2%)

12 (14.5%)

23 (9%)

Male

2 (10.5%)

6 (12%)

4 (5.1%)

12 ( 8.2%)

Female

6 (17.1%)

8 (5.9%)

7 (8.4%)

21 (8.3%)

Male

0 (0%)

1 (2%)

2 (2.6%)

3 (2%)

Female

0 (0%)

1 (0.7%)

4 (4.8%)

5 (1.9%)

Male

3 (15.8%)

8 (16%)

6 (7.7%)

17 (11.6%)

Female

1 (2.9%)

2 (1.5%)

1 (1.2%)

4 (1.6%)

Male

3 (15.8%)

7 (14%)

14 (17.9%)

24 (16%)

Female

2 (5.7%)

18 (13.3%)

2 (2.4%)

22 (8.7 %)

This table shows that the mean value of serum TC ( total cholesterol), TG (triglyceride), LDL (low density lipoprotein)) ,
HDL(high density lipoprotein) and RBG(Random blood sugar) were higher among males (6.8%,15% ,2% and 11.6) than their
percentages among females (6.3%,9% , 1.9% and 1.6) respectively.This table also shows the prevalence of RA among students, higher
percentage of RA were found among males(16%) than females(8.7%).

Table 7-: Distribution of smoking among students.
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Age
Smoking
Subtotal

15

16

17

F

F

F

Male

1(5.3%)

7 (14%)

19 (24%)

0 (18.4%)

Female

0 (0%)

0 (0%)

0 (0%)

27 (0%)

Subtotal

1 (1%)

7 (3.8%)

19 (11.8%)

27 (6.8%)

The above table shows distribution of smoking habit among
students. Smoking habit was seen in 27 (18.4%) of the male
students, smoking habit was not found among female students.
The highest percentages (24 %) of smoking habit were among 17
years age group of male students.

V. DISCUSSION
In our community there were noticeable cardiovascular risk
factors (CVRF) among individuals, these risk factors include;
Hypertension, High blood glucose level, overweight,
triglyceride(TG), total cholesterol(TC), high density lipoprotein
(HDL), low density(LDL), Rheumatoid arthritis (RA) and family
history risk factors. The demographic characteristic of students
were shown in table (1).
In table (2) the distribution of cardiovascular risk factors is
presented among 400 students, there were 197(49.25%) of
students without risk factors, 124(31%) with one risk factors, 62
(15.5%) with two risk factors and 17(4.25%) with three or more
risk factors. The number of female with one risk factor (44) age
16 years old, this finding is similar to those found by Frank and
Xuanming, 2003 they reported that CVRF were higher among
female than males, also its consistent with previous study in
Tanzania by Marina et al., 2009 that CVRF higher among
females, this may be due to the family history risk factors which
is higher among female as shown in table (3) or may be related to
hormonal difference between both sexes or lack of physical
activity which is highly associated with increasing body weight
(10,11).
Age-adjusted prevalence of CVRF by gender are presented
in table (4) a total of 20 (7.9%) of females participant were
overweight which is more than the total number of over weighted
males participant 9(6.1%), the excess body weight was notable in
this study particularly among females, this result is similar to
those found by Christensen,2008, the high occurrences of BMI
among females may be attributed to the socio-cultural factors,
dietary habit, sedentary life style in our community. Among our
result there were 4 (21%) male students over weight and they
have no intention of losing their weight they have family history
for obesity, thus the importance of adjusting our BMI by

maintaining all the preventive rules of CVRF and also students
should be aware on area of nutrition and relationship between
diet and CVRF.
There was another increasing trend of CVRF was found
which was hypertension, in table (5) high percentages was found
among males (26.3%), (24%) and (20.5%) respectively for ages
15, 16, and 17, these results is different with those reported
previously by (Bovet et al., 2002 ) In which 13% for males and
18% for females, the lower level of hypertension among female
may be attributed to the protective effect of estrogen hormone
(Mendelsohn & Karas,1999).
Result of this study revealed that the mean value of serum
Tc, TG, LDL , HDL and RBG were higher among males
(6.8%,15% ,2% and 11.6) than their percentages among females
(6.3%,9%
, 1.9% and 1.6) respectively for each profile as shown in table
(6). It’s widely accepted that CVD is associated with
hypertension and increased blood level of LDL, TC and TG in
contrast a low level of HDL is risk factor to CVD (Mora et al.,
2013); but for RBG our result is differ from those reported by
(Ekpenyong et al, 2012) in previous study which showed the
prevalence of RBG was higher in females than males.
The distribution of seropositive rheumatoid arthritis risk
factor was frequently more in male (16.3%) than females (8.7%)
as in table (6), thus risk for developing CVD event in person with
RA is approximately double than age and gender matched person
without CVD (Del Rincon,2001).
Van Doorman, 2002 from data of his research suggested
that smoking may be risk factor for developing RA especially
seropositive individuals, perhaps the presence of chronic
inflammation enhance the atherogenic effect of cigarette
smoking, and the two factors act in synergy to increase CVD in
RA positive one.
Current smoker percentages were (18.4%, and 0%) for each
male and female as presented in table (7), this may be related to
the fact that female traditionally smoked much less than male in
our community, its similar to those found by Jayo et al.,2002 that
women smoked less than men. In our study smoking rate was
limit but it’s remaining as an important factor for hypertension
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and CVD and this because more prevention programs are
applicable in our schools.
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