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Background: Cardiovascular diseases (CVD) are the leading causes of death
worldwide. Their incidence particularly coronary heart diseases (CHD) are
increasing among young adult. Few data exist on the prevalence of risk factors in
young adult college students.

Aim: To determine the prevalence of CVD risk factors among young adult
college students.

Method: Two Hundred and thirty-two questionnaires covering socio-economic
aspects, physical activity, diet, smoking, personality, and parental history of
CHD death were reviewed. In addition, clinical examination, biochemical
analysis of lipid profile were done.

Result: All were students asymptomatic for CVD, 36 (15.5%) were smokers, 92
(39.6%) consumed mostly fatty diet, 17 (7.3%) were obese. 22 (9.5%) were
physically inactive, 24 (10.3%) had positive parental history of CHD death, 49
(21.1%) had type A personality, 5 (2.2%) had diabetes mellitus, 13 (5.6%) had
systolic blood pressure > 140 mmHg, and 20 (8.6%) had diastolic blood pressure
> 90 mmHg. The prevalence of smoking and physical inactivity was significantly
higher among men than women. While obesity and parental history of CHD
death were significantly more prevalent among older age group (> 30years) than
in younger age group (<30 years). High serum cholesterol level was prevalent in
17 (7.3%), low level of HDL-C in12 (5.2%), high levels of LDL-C in 11 (4.7%),
and high triglycerides level in5 (2.2). Low level of apo A was prevalent in 28
(16.2%) of men and 9 (15.3%) of women, while high level of apo B was prevalent
in 12 (6.9%) of men compared to 2 (3.4%) of women. The prevalence of
abnormal levels of HDL-C, TC/DL and LDL/HDL ratios were significantly
higher among older age group (=30years) than in younger subjects (<30 years).
No significant difference in the prevalence of lipid risk factors was noted between
men and women.

Conclusion: Many CVD risk factors were prevalent among apparently healthy
young college students. Those young adult people may be more at risk from
subsequent CVD than was expected.

Bahrain Med Bull 2006: 28(3):

Cardiovascular diseases (CVD) are the leading causes of illness and death
worldwide'. The rapid changes in lifestyle have led to an increase in the magnitude of
CVD, which are emerging as a predominant health problem especially in developing
countries, where the non-communicable diseases are replacing the traditional enemies
of infectious diseases and malnutrition'. The so-called epidemiological transition is
already much further advanced in many countries in the Mediterranean region”.
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Many risk factors can help predict the likelihood of CVD: heredity, Male gender,
advancing age, cigarette smoking, high blood pressure, diabetes mellitus, obesity, lack
of physical activity, dyslipidemia and homocysteine level. The more risk factors a
person has, the greater the likelihood of developing heart diseases”.

The concept of risk factors identification and modification is based on the idea that,
exposure environmental factors increases the statistical risk for developing a disease
and alteration of these factors should postpone or prevent the disease. Identification of
risk factors operating in young age is important since correction of modifiable risk
factors was found to be more yielding in this age group than in older patients”.

Though numerous studies have examined the CVD risk factors in young adult
population in Iraq, in most of these studies the emphasis was mainly related to clinical
cases’’. No study had examined the CVD risk in young adult college students
asymptmatic for CVD.To give a proxy profile on the CVD risk status among such
people the present study was conducted.

The aim of this study is to determine the prevalence of CVD risk factors
among young adult college students.

METHOD

The study population

The study is a cross sectional carried out in December 2000. It included a sample of
students (both undergraduate and postgraduate) of three colleges from the university
of Basrah chosen randomly. Two Hundred and thirty-two young adult people had

been included in the study. Each person was interviewed, physically examined and
subjected to full lipid biochemical analysis.

The studied variables
The data on each participant covered the following areas:

a. Socio-demographic characteristics, medical history, family history of CVD,
smoking habits, physical activity and aspects of dietary habits.

b. Anthropometric measures
Standing height without shoes was measured to the nearest 0.5 cm using a stadiometer
attached to the weighing scale. Body weight was measured with light clothes as

possible on a calibrated scale to the nearest 0.5 Kg. BMI was then calculated using
Quetlet index (Weight Kg / Height M?) to find out the obesity among participants®.

c. Physical examination
Blood pressure was measured in a sitting position. Two measurements were taken and
the value that was used, was the mean blood pressure. Heart auscultation and pulse

rate measurements were done to detect any heart abnormality.
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d. Biochemical measurements

All participants were requested to fast for 12 hours before blood samples were drawn.
Blood samples were taken as early as possible (8-9 AM) into plain tubes and the
blood was examined either immediately or within 2 hours for determination of total
cholesterol, triglycerides, LDL, HDL, blood glucose, Apo A and Apo B lipoproteins.

Definition of risk factors

1. Hypercholestrolemia: total serum Cholesterol >200 mg/dl.
2. Low serum HDL : <40 mg/dl

3. High serum LDL : > 130 mg/ dl

4. High serum Triglycerides: > 200 mg/dl

5. TC/HDL: >4.6, LDL/HDL: >3 ° low Apo A (Male < 1.14 gm/l and women <
1.23gm/1). Apo B( Men >1.14 gm/I and women >1.31gm/1)"°

6. Hypertension: systolic BP >140mm Hg
Diastolic BP >90mm Hg '

7. Diabetes mellitus: history of D, M or FBS >126mg/dl '

8. BMI: Non obese: BMI <25kg/m?
Overweight: BMI 25-29.9 kg/ m*
Obese: BMI >30 kg/ m* °.

9. Physical activity: a combined index for leisure time physical activity was
calculated from the product of intensity, estimated duration and monthly
frequency using the method reported by Raitakar et al'*. The range of index is
1-225. Subjects with index of higher or equal to 85 were considered as a
constantly active, which nearly equal to an intense physical activity for more
than two hours/week. Subjects with an index value of less than or equal to 15
were considered as constantly sedentary which nearly equals to one hour of
light aerobic activity/ week. Those who have an index of 16-84 are considered
moderately active'*.

10. Smoking:

Non-smokers: those who never smoke.

Current smokers included those who smoke regularly.

Former smokers included those who stopped smoking for more than three
months.

11. Parental history of CHD death: positive if presence of history of one or both
parents death due to CHD.



12. Type A personality: a self-reported personality questionnaire modified from
Friedman and Rosenmann was used. It was composed of 18 questions
divided on six criteria (three for each). Having two positive answers for each
criterion renders that criterion positive, and having five out of six criteria
denotes that the person has type A personality”.

Statistical analysis

Descriptive data were expressed as means +SD values. Chi-Square or Fisher Exact
tests were used -where applicable- to assess the significance of prevalence differences
between subgroups. t-test was used to compare the means of two independent groups,
and ANOVA to compare he means of more than two independent groups. P-value
<0.05 was considered significant.

RESULT

One Hundred and seventy-three (74.6%) were men, while women formed 59 (25.4%).
The mean age was 24.8+5.2 years for the total population and 24.444.3 years for men
and 25.9+7.1 years for women without a significant difference.

Table-1 shows the means and standard deviations of the vital and anthropometeric
measurements of the study groups Weight and height were significantly different
between men and women, but no significant differences were noted between men and
women regarding body mass index, systolic blood pressure and diastolic blood
pressure.

Table-1 Mean £SD of the vital & anthropometric measurements of the study
population (Total & according to age and sex)

Mean £SD
Weight Height BMI SBP DBP
(Kg) (cm) (Kg/m?) (mmHg) (mmHg)
Total popul. 67.4+13.4 169.3+8.1 23.4+£39 117.7+10.6 76.7+7.5
(n=232)
Sex
Men (n=173) 70.4+£12.9 172.6£5.9 23.6+3.9 118.1£10.4 76.9+7.1
Women(n=59) 58.8+10.9 159.74£5.6 229439 116.6+11.3 75.948.5
P-value <0.001 <0.001 NS NS NS
Age
<30y (n=201) 66.4+13.2 169.8+7.9 22.9+3.8 117.8+10.3 76.2+7.5
> 30y (n=31) 74.1£12.7 166.3+8.7 26.6£3.4 117.3£11.4 79.846.9
P-value <0.001 <0.05 <0.001 NS <0.05

BMI= Body mass index, SBP= Systolic blood pressure, DBP= Diastolic blood

pressure

The mean values of lipid parameters are represented in Table-2. They were within
normal limits. They were higher in subjects aged >30 years than in those <30 years of
age with significant differences. (except LDL and Apo A). While no significant
differences were noted regarding sex except for serum triglycerides and Apo A which
were significantly different between men and women, with desirable levels in women
than men for most of the lipid parameters.



Table-2 Mean+ SD of the lipid parameters of the study population (Total &

according to age and sex)

Mean £ SD
Total Age P-val. Sex P-val.
popul. < 30years > 30years Men Women
n=232 n=201 n=31 n=173 n=59
TC. 150.1£32 | 148.9+£31.1 | 157.4+£37.4 NS 149.8+29.9 | 150.8+37.8 NS
HDL 60.3£13 61.7£12.2 51.6£14.7 | <0.001 59.7+13 62.3£12.8 NS
LDL 71.3£31 69.9+30.6 80.3+£32.7 NS 70.9+£30.5 72.3£32.7 NS
TC/HDL 2.61£0.92 | 2.51+0.8 3.29+£1.31 | <0.001 | 2.66+0.98 2.48+0.72 NS
LDL/HDL 1.28+0.74 | 1.21£0.69 1.74+0.87 | <0.001 | 1.31£0.78 1.22+0.59 NS
S.TG 90.7+41.7 | 85.2£35.3 | 125.94£59.9 | <0.001 | 95.1+44.1 77.7£30.7 | <0.001
Apo A 1.41£0.29 | 1.42+0.29 1.39+0.26 NS 1.38+0.27 1.51+0.32 | <0.001
Apo B 0.97+£0.29 | 0.96+0.28 1.08+0.32 <0.05 0.98+0.31 0.96+0.22 NS
TC= Total cholesterol, HDL= High density lipoprotein. LDL= Low density
lipoprotein, S.TG= Serum Triglycerides, Apo A= Apolipoprotien A, Apo B=
Apoplipoprotein B.
Non-lipid risk profile
As shown in Table-3, all the non-lipid risk factors that were inquired about, were
prevalent in the study population to a different extent. The more prevalent risk factors
were fatty diet consumption (39.6%), type A personality (21.1%) and smoking
(15.5%). The least prevalent risk factors were SBP > 140mmHg (5.6%) and diabetes
mellitus (2.2% ).
Obesity, physical inactivity, parental history of CHD death were more prevalent in
older age group (>30years) than in younger age group (< 30years). While smoking,
fatty diet consumption, and type A personality were more prevalent in younger age
group than in older subjects.
Of men, 36 (20.8%) were smokers while none of the women had reported smoking.
Women showed a higher prevalence of fatty diet consumption, physical inactivity,
type A personality , and high diastolic blood pressure than men.
Table-3 Prevalence of non-lipid risk factors among the study population (Total
population & according to age and sex)
Non-lipid risk Prevalence of risk factors ( %)
factor Total | Age P-val. Sex P-val.
pop- < 30years > 30years Men Women
n=232 n=201 n=31 n=173 n=59
Smoking 15.5 15.9 12.9 NS 20.8 0 <0.001
Fatty diet 39.6 28.3 12.9 NS 38.2 42.4 NS
Obesity 7.3 6 16.1 <0.001 8.1 5.1 NS
Phy.inactiv. 9.5 8.5 16.1 NS 6.9 16.9 <0.001
Par.H.dea. 10.3 7 323 <0.001 11 8.5 NS
Type A per. 21.1 22.9 9.7 NS 19.7 254 NS
DM 2.2% 2 3.2 NS 1.2 5.1 NS
SBP > 140 5.6 5 9.7 NS 5.8 5.1 NS
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| DBP > 90 | 8.6 | 8 | 12.9 | NS | 75 | 119 | NS
Phy.inactiv.= physical inactivity, Par.H.dea.= parental history of CHD death,
DM= Diabetes Mellitus, Type A per.= Type A personality
Lipid risk profile
High serum cholesterol level, low level of HDL, high levels of LDL and serum
triglycerides were prevalent in 17 (7.3%), 12 (5.2%), 11 (4.7%), and 5 (2.2%) of the
study population respectively (Table-4). Low level of apo A was prevalent in 28
(16.2%) of men and in 9 (15.3%) of women, while high level of apo B was prevalent
in 12 (6.9%) of men compared to 2 (3.4%) of women.
Older subjects showed significantly higher prevalence of low HDL level, high
TC/HDL and LDL/HDL ratios than their younger counterparts. No significant
differences in the prevalence of all lipid parameters were found between men and
women (Table-4)
Table-4 Prevalence of lipid risk factors among the study population (Total
opulation & according to age and sex)
lipid risk factor Prevalence of risk factors ( %)
Total | Age P-val. Sex P-val.
pop. <30y > 30y Men Women
n=232 n=201 n=31 n=173 n=59
TC 7.3 7 9.7 NS 6.4 10.2 NS
HDL 5.2 3.5 16.1 <0.01 52 5.1 NS
LDL 4.7 4.5 6.5 NS 4.6 5.1 NS
TC/HDL 3.4 2 12.9 <0.01 4.6 0 NS
LDL/HDL 3 2 9.7 <0.05 4 0 NS
S.TG 2.2 1.5 6.5 NS 29 0 NS
Apo A Male 16.2 15.5 222 NS 16.2 15.3 NS
Female 15.3 13 23.1 NS - - -
ApoB Male 6.9 52 222 <0.01 6.9 34 NS
Female 34 2.2 7.7 NS - - -

TC= Total cholesterol, HDL= High density lipoprotein. LDL= Low density
lipoprotein, S. TG= Serum Triglycerides, Apo A= Apolipoprotien A, Apo B=
Apoplipoprotein B.

DISCUSSION

The sample size to achieve enough power was the main obstacle. The financial costs
of the biochemical analysis prevented the expansion of the sample beyond what had
already been achieved in this study.

The prevalence of smoking among college students in this study was (15.5%). It was
lower than that reported by Jamil et al (39.9%) among students of eight colleges,
University of Baghdad'®. It was also lower than that reported by Al-Taha, who found
that the prevalence rate of smoking among medical students in University of Basrah in
1992 was 22.1%'". The prevalence of smoking among women participants was 0%. It
was lower than that reported by other studies in Iraq'"'®.

Although the prevalence of obesity reported in this study (7.3%) was higher than that
reported in European countries, where the prevalence of overweight and obesity were
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8% and 1% respectively, and among the medical student of Greece University, the
prevalence of obesity was 4.3%'*2°. It was lower than that reported in some Arab
Gulf countries. For example, among Kuwaiti College students, overweight and

obesity were prevalent as 38.5% and 11% respectively *'.

The prevalence of sedentary living habits was low (9.5%). According to the WHO
report (1999), 60% of the world population was not active **.

This study showed that many people consumed fatty diet (34.3%). Such a proportion
may reflect the nature of Iraqi diet, which is mainly composed of fried food, butter,
cream, red meat, cheese, eggs, and using solid margarine instead of oil in cooking.
The mean values of the lipid and lipoprotein parameters obtained in this study were
generally lower than that reported by other studies, whether in Iraq or abroad **'.

Another finding in this study was the low prevalence of some lipid risk factors in
comparison with some Arab and Western countries *>***"** The most prevalent lipid
risk factor was the low level of Apo A, it seems that Apo A is mostly affected by
smoking and male gender, since 15.5% of the studied subjects were smokers, and
74.6% were men.

CONCLUSION

A high prevalence of some cardiovascular risk factors in Basrah College students
was observed. The prevalence of lipid risk factors was found to be mostly
affected by age rather than by sex.

The alarming prevalence of risk factors in such young population demonstrates
the need for organized efforts for the implementation of local and national-level
programs to prevent cardiovascular diseases.
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