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Abstract: The von Willebrand Factor (vWF) gene located on Chromosome 12 spans ~ 180 kilobases with 52 exons. Changes in
the vIWF gene could alter VWF biosynthesis, secretion, clearance, and adhesion activity. Single nucleotide polymorphisms (SNPs)
in exons, 5’ regulatory region, and introns are also reported to influence levels of vVWF in healthy subjects. Some of these vVWF
SNPs are associated with an elevated risk for thrombosis and may be causally associated with coronary heart disease. The
objective of this work was to detect the association between-1185A/G vIWF gene polymorphism and CHD in Gaza strip. We
conducted case-control study included 126 samples comprised 85 CHD patients and 41 control subjects. Questionnaire interview
was applied. Blood samples were collected in EDTA tube for ABO blood grouping and DNA extraction. Polymerase Chain
Reaction-Restriction Fragment Length Polymorphism (PCR-RFLP) use to detect — 1185A/G polymorphism. The viWF -11854/G
genotype was the most common in the control and the CHD groups. The frequencies of viWF' -1185 alleles in the CHD subjects
were 0.541 for 4 and 0.459 for G. These frequencies are comparable to those found in the control group which were 0.622 for 4
and 0.378 for G. No statistically significant differences in vIWF-1185 genotypes were found between the patients and the control
groups. Moreover, there was no significant difference between the vIWF-1185 polymorphism: gender, blood group, hypertension
and diabetic in case and controls. However, there was a significant difference between the CHD: age, physical activity and
education. To our knowledge, this is the first study in Gaza Strip investigating the relation between vIWF-1185 4/G polymorphism
and CHD. Further investigations are needed to link other genetic factors to CHD.
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encodes the first 51 amino acids of vVWF D" domain which is
involved in VWF multimerisation and binding of factor VIII.
[5]. Exon 18 has the highest frequency of mutation per
nucleotide among the 52 exons of the vVWF gene (Figure 1).

1. Introduction

von Willebrand factor (VWF) is a large adhesive

glycoprotein  synthesized by endothelial cells and

megakaryocytes that circulates in the plasma as a series of

heterogeneous multimers [1-3]. It enhances hemostasis and

thrombosis as an important cofactor in platelet adhesion and Soepie Mature VWF subunit
aggregation, and acts as the carrier protein for coagulation 122 763 B 2813
factor VIII [4]. The vWF gene spans ~178kb on short arm of o e Je fo Al Az A D ZCICa oK
chromosome 12 and includes 52 exons. The first 17 exons ‘m‘ lGﬂ; I 'Co—"a‘ on GPIITb-IIIa
encode the signal peptide and propeptide in the subsequent ADAMTS13 ¢

protein. The mature vWF subunit corresponds to exons

18t052, which finally undergoes multimerization. Exon 18 Figure 1. The human vIWF protein [6].
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Most studies have focused on exon 18 and 28, as these
regions encode VWF protein domains with important
hemostatic functions. The largest exon of vIWF gene is exon
28 containing 1379 bases that encode for the Al, A2 and A3
domains of the protein [2]. Genetic analysis of exon 28 on
chromosome 12 is conducted by using two or more
sequencing reactions with specific primers to cover the whole
exon that spans 1.37kb [7]. The mutations in exon 28 affect
mostly the Al, A2 and A3 domains, as they result in different
functional and qualitative abnormalities in vWF [8]. Plasma
levels of vWF are not only influenced by nongenetic factors
such as hormones and inflammation but are also strongly
heritable, with estimates of heritability ranging from 53%-
75% [9, 10]. As genetic susceptibility is an important risk
factor for Coronary heart disease (CHD) [11, 12], several
candidate studies have addressed whether single nucleotide
polymorphisms (SNPs) in the vWF gene determine VWF
levels and subsequently contribute to the genetic
susceptibility for CHD.

Because the vWF promoter region is involved in the
regulation of gene transcription and is therefore expected to
be a determinant of vWF plasma levels, most studies have
focused on SNPs in the promoter region of the vIWF gene.
Besides the vIWF gene, it is well established that other gene
loci exert major quantitative effects on vWF plasma levels.
The most important of these loci has been shown to be the
ABO blood group locus on chromosome 9q34 [13, 14].
People with inherited deficiencies of VWF may suffer a
bleeding disorder, von Willebrand disease (vWD), while
substantially increased levels are associated with thrombotic
disorders [15]. The physiological functions of the protein
have led to suggestions that increased circulating
concentrations of vVWF might be relevant to CHD.

Adult and geriatrics are most vulnerable to risk of CHD
and need more monitoring care to prevent the development
of CHD. Socioeconomic changes in our region particularly in
Gaza strip lead to major change in life style towards
sedentary life style and increase the incidence and morbidity
of CHD all of these would increase the costs of treatment and
rehabilitation identify opportunities for improving the case
status of coronary heart patients.

2. Methodology
2.1. Study Population

This study is a retrospective case-control study in which
vWF genotyping and blood group were performed on 126
individuals who were randomly selected. Eighty five subjects
(35 female and 50 male) with coronary heart disease recruited
from Nasser and Ashifa Hospitals, and forty one normal
subjects were included in this study (12 female and 29 male).

2.2. Sample Collection

Blood collected with an EDTA tubes. Routinely ABO
grouping was carried out at room temperature by rapid slide
test. Forward blood group was detected for all study

population by using commercial anti A and anti B antibodies.
For determination of A, B, O and AB blood groups, a drop of
blood was mixed with antisera, and agglutination was
observed within one minutes. Then the EDTA sample kept at
4°C was used within 24h for DNA extraction and subsequent
PCR analysis.

2.3. Data Analysis

The data was enter, stored and analyzed by personal
computer using the statistical package for Social Sciences
(SPSS) version 16.0. Independent- Samples T-test, Chi
square test and Odd's Ratio (OR) use to compare between the
two groups of this study. P value < 0.05 were considered
statistically significant.

2.4. Genotyping of VWF -1185 A/G

2.4.1. DNA Extraction

Genomic DNA was extracted from blood samples using
Wizard DNA extraction kit (Promega, USA) following the
manufacturer's instructions from fresh EDTA whole blood
cells.

2.4.2. PCR Amplification of the VWF -1185 A/G

PCR was performed using the primers described by
Bitonda et al to detect -1185A/G polymorphism in the 5'
regulatory region of the vIWF gene for all of the 2 groups
(Case and Control) [16]. A475bp fragment was amplified
from genomic extracted DNA using the following
oligonucleotide primers:

forward: SATAAGAGCTGGAAGTGGAAA3' and

reverse: SSAACCTCCTCCCTTCCCACATA3'

3ul (~150ng) of prepared DNA template was added to 20
ul master mix (Promega, USA), and 2.0 pul of each primer (5
pmol) in 0.2 ml thin walled microfuge tube. PCR was
performed in a thermal cycler (Biometra, Germany).

The cycling conditions were: an initial denaturation for 7
min at 95°C, followed by 35 cycles of 60s at 94°C, 30s at
51°C, 30s at 72°C and an additional 10 min at 72°C for final
extension. The quality of the isolated DNA was determined
by running 5 pl of each sample on ethidium bromide stained
1.0% agarose gels and the DNA was visualized on a short
wave U.V. transilluminator.

2.4.3. Restriction Fragment Length Polymorphism Analysis

Genotyping for vIWF was performed by digesting the PCR
product with restriction enzymes (BstUI) and separation of
the resulting DNA fragments on 3% agarose gels. For RFLP
analysis the following mixtures were prepared in clean two
0.2ml microfuge tubes.

For RFLP analysis, a mixture of: 10 uL. PCR product,
nuclease-free water 18 pL, 2 pL of 10X Buffer and 1uL of
BstUI (500 U/ml) added in a clean 0.2 ml microfuge tube. The
mixture had been mixed gently and spin down for a few
seconds. The contents were incubated at 37°C for 2 hours. The
digests were resolved on 3% ethidium bromide stained agarose
gels and the results were documented by photography.

Digestion of the fragment with BstUI yielded an
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undigested band of 475 bp from the -1185A allele or
fragments of 279 and 196 bp with the 1185G allele.

3. Results
3.1. Study Population

The study population consisted of 126 samples (85 case,
41 control). The mean age of subjects was 54.04 = 11.07. The
percentage of males was 62.7% while that of females was
37.3%.

67.5% of the participants were non-smokers and 32.5%
were smokers. 64.3% of the study population were non-
hypertensive subjects, while 35.7% of them were
hypertensive. On the other hand, 73% of the study population
was non diabetic subjects. Some of the cases were
hypertensive or diabetic. Most of the subjects had no family
history of coronary heart diseases.

3.2. CHD, Gender and Age

The results revealed that there is no statistically significant
correlation between CHD and gender of the subjects (p-
value= 0.24), where more than half of cases (58.82%) were
males and most of the controls (70.73%) were males.

There is a statistically significant difference between the
means of age of cases and controls (p-value = 0.009) where
the mean age of cases was 55.82 years, while that of the
controls was 50.34.

3.3. CHD, Physical Activity and Education

Our findings showed that there is statistical significance in
physical activity (all activity at work and leisure) among
study groups p-value: 0.000. Sedentary people have about
twice the risk of developing CHD, compared to active people
(OR: 1.8, CI: 1.5-2.2). In the overall sample, there were
substantial differences in the educated between case and
control groups with p-value: 0.001. On the other hand, there
was statistically differences between gender and education
among the subjects (p-value: 0.049) with low levels of
education among women.

3.4. CHD and Blood Group

As shown in Table 1, the incidence of CHD in individuals

with blood group A is 41.17%, while this incidence is
14.11% in individuals with blood group B, 5.88% in blood
group AB, and 38.82% in blood group O. By comparison, the
incidence of blood groups A, B, AB, and O in healthy
subjects in the control group were 39.02%, 17.07%, 4.87%,
and 39.02%, respectively.

Table 1. Frequency of ABO blood groups in CHD patients and controls.

Blood Control Case Total P-
Group No. % No. % No. % value
A 16 39.02 35 41.17 51 40.50

B 7 17.07 12 14.11 19 15.10

AB 2 4.87 5 5.88 7 5.60 0.970
(0] 16 39.02 33 38.82 49 36.90

Total 41 100 85 100 126 100

We also found that 45.5% of blood group O population had
CHD in their family history. With regard to smoking and
family history, differences were not significant when we
compared O blood group with Non-O blood group. (Table 2)

Table 2. Distribution of different variables among OO and Non-OO blood
groups in CHD patients.

Variable CHD patients P-value
00 Non-00
No % No Y%
Smoking 13 40.6 19 59.4 0.79
Family history 10 45.5 12 54.5 0.46
History of CHD 12 37.5 20 62.5 0.85
Diabetes 13 38.2 21 61.8 0.92
Hypertension 15 33.3 30 66.7 0.27
3.5. PCR Results

PCR amplification of the VWF -1185 A/G

The PCR product generated from the vIWF -1185 A/G
polymorphism should yield a 475 bp-long double-stranded
DNA fragment. A negative control (with water instead of
the DNA template) was included in each reaction. The size
of the amplicon was estimated by comparing it with a DNA
molecular size marker (100 bp ladder DNA) run on the
same gel. A represented photograph of vWF PCR
amplification product is illustrated in Figure 2 below. Lane
1 in the figure shows the 100bp DNA marker, lane 2
contains a negative control and the other lanes show the 475
bp vWF amplicon.

PCR Product

-ve control I—‘—|

Figure 2. A photograph of vWF amplification product. Lane 1: 100bp ladder, lane 2 negative control and the rest of lanes show the 475 bp vIWF PCR product.
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3.6. RFLP Result and Genotype Frequencies

Figure 3. Illustrates a representative vIWF genotyping by BstUI digestion of the 475 bp amplified fragment.

AA

M -ve control

GG

Figure 3. A representative photograph of BstUI digestion of the vWF 475 bp amplified fragment. M indicates the 100 bp size marker. The digests were run on
ethidium bromide stained 3% agarose gel, AA = 475 bp, GG= 279, 196 bp, AG = 475,279,196 bp.

The vIWF -1185 A/G allele frequencies in the control group
were 62.20% for the A allele and 37.80% for the G allele.
The frequencies in the CHD group were 54.12% and 45.88%
for the 4 and G alleles respectively (Table 3).

3.7. Distribution of Subjects According to vVWF Genotypes

The distribution of the subjects according to vWF
genotypes were as follows, 36.5% A4/4, 40.5% A/G, and 23%
G/G.

Table 3. Frequency of vWF alleles among the case and the control groups.

3.9. Relationship Between vWF Genotype, Gender and
Blood Group

The results showed that there is no statistically significant
relation between vIWF genotype and gender (p-value= 0.729),
Table 5.

Table 5. Relationship between vWF gene and Gender.

CHD group Control group
Alleles P-value
No. % No. %
A 92 54.12 51 62.20
G 78 45.88 31 37.80 0.226
Total 170 100 82 100

Genotype Male Female Total P-value
4/4 ?38 5.44%) (138 8.3%) 46

A6 ?319‘25%) (24?2.55%) > 0.729
o/G ?205.31%) (919.15%) 29

Total 79 47 126

3.8. Relationship Between CHD and vWF Gene
Polymorphism

The results showed that there was no statistically
significant relation between CHD and vWF gene
polymorphism (p-value=0.481), where the most frequent
genotype among case and control were 4/G: 42.2% and A/A:
43.9% respectively, as shown in Table 4.

Table 4. Distribution of the vWF genotypes among the cases and the control
groups.

The data indicated in table 6 show that there is no
statistically significant difference between the distribution of
vWF genotypes among OO and Non-OO blood group in both
study groups. As shown in the table the most frequent vIWF
genotypes in Non-OO blood group were A/G (40.38%) and
A/4 (44.0%) in case and control groups respectively.

Table 6. Relationship between vWF genotype and blood group.

Case Control

Case Control Total
Genotype P-value
No. % No. % No. %
A/A 28 329 18 439 46 36.5
A/G 36 424 15 36.6 51 40.5 0481
G/G 21 247 8 19.5 29 23.0 ’

Total 85 100 41 100 126 100

Genotype P-value
00 Non-OO 00 Non-00

A/ 9 19 7 11
27.27% 36.54% 43.75% 44.0%

4G 15 21 6 9
45.46% 40.38% 37.50% 36.0%

. 9 12 3 5 b
27.27% 23.08 18.75% 20.0%

— 33 52 16 25

o 85 41
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3.10. vWF Genotype, Hypertension and Diabetes

The results of our study indicated that the most vIWF
genotype frequency among hypertensive patient in case
group was A/G: 42.2%, while the most frequent allele was G
allele: 52.2%. The vWF genotype and allele frequencies
among diabetic patients: 4/4, A/G and G/G were: 26.5%,
47.0% and 26.5% respectively. Table 7

Table 7. vWF genotype and allele frequencies among hypertensive and
diabetic patients.

Genotype Hypertensive patients Diabetic patients
12 9

/4 26.67% 26.5%
19 16

A6 42.22% 47.0%
14 9

o/G 31.11% 26.5%

Total 45 34

P-value 0.25 0.58

Allele

4 43 34
47.8% 50%

G 47 34
52.2% 50%

Total 90 68

4. Discussion

Coronary Heart disease remains the leading cause of death
in the world as well as in the Palestinian territories.
Approximately 80% of all CHD related deaths occur in low-
and middle-income countries [17]. Despite that, the
published data on the disease were limited in the Gaza strip
and most of information emerged from annual reports
produced by the Palestinian Ministry of Health. Recently two
studies investigated the traditional risk factors associated
with CHD in Gaza strip [18, 19]. However, no previous study
investigated vWF gene polymorphism in CHD patients.
Therefore, this is the first study to assess the frequencies of
the -1185 A4/G genotypes and alleles in Gaza strip with CHD.

4.1. Relation Between CHD and Gender

There is a marked difference in CHD risk between sexes
[20]. Among middle-aged people, CHD is 2 to 5 times more
common in men than in women, and this sex ratio varies
between populations [21]. CHD incidence among men was
~3-fold and mortality ~5-fold greater than in women. The
evidence of gender-related variables may help in explaining
health-related sex differences includes the higher prevalence
of CHD in younger men than in women [22]. The reason why
men are at an increased risk may partly be explained by their
gender-based propensity to engage in risk taking behaviors
such as smoking, eating more red meat and fewer fruits and
vegetables, and exposure to physical hazards [23]. It was also
a popular premise that men were harmed by the stresses of
the workplace; women were apparently protected by being at
home relaxing with the children and the washing up.

During the fetal period, male and female phenotypes are

developed through the action of sex hormones [24]. The
decrease in estrogen production after menopause changes the
female lipid metabolism toward a more atherogenic form by
decreasing the HDL cholesterol level and by increasing LDL
and total cholesterol, triglyceride, and lipoprotein levels.
Among women, estrogen is the predominant sex hormone.
Estrogen may have cardioprotective effects [25] through
glucose metabolism and the hemostatic system, and it may
also have a direct effect on endothelial cell function [26, 27].
In our study we showed that the percentage of CHD in males
is higher than that in females may be due to the advanced age
of the women (postmenopausal).

4.2. Relation Between CHD and Age

Our results revealed that advanced age increases the risk of
CHD where the main age of cases was 55.82 years of cases.
These results agreed with the fact that advancing age is one
risk factor used as alternate for atherosclerotic plaque burden.
With aging there is a gradual accumulation of coronary
plaques. This accounts for the increasing risk of CHD with
advancing age [28].

4.3. Relation Between CHD and Physical Activity

The present study found that 41.2% of cases are not
physically active. As we noted from our results, there was
good agreement with the evidence that physical inactivity is
one of the major modifiable risk factors for CHD. Over the
past 40 years, evidence has accumulated on the role of
physical activity in preventing and treating CHD [29], and
show that physically inactive people have about twice the
risk of developing or dying from CHD, compared to active
people that we approved in our study (OR: 1.8, CI: 1.5-2.2).
The benefits of physical activity include [30] improvement in
myocardial contraction and its electrical stability, and an
increase in stroke volume at rest and during exercise, leading
to a higher maximal cardiac output. Heart rate is decreased at
rest, and at any given level of submaximal cardiac output.
Endothelial function is improved, leading to better flow—
mediated dilatation. In addition, the diameter and dilatory
capacity of coronary arteries are increased, also has effects
on the tendency of blood to clot. Changes include reduced
platelet aggregation and increased fibrinolytic activity. In
addition, regular physical activity lowers inflammatory
factors such as plasma fibrinogen concentrations, C-reactive
protein and white cell count. There is limited data, however,
describing physical activity and CHD risk factors in
Palestinian adult populations.

4.4. Relation Between CHD and Education

This study demonstrated that there was strong negative
relationship between education level and risk of CHD, and
this association was stronger in women participated in this
study.

Low educational attainment, a marker of low
socioeconomic status, has consistently been associated with
an increased risk of cardiovascular morbidity and mortality
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[31, 32] in men and even more strongly in women. However,
the mechanisms underlying this association are not well
understood. A theoretical model for this social gradient is
that low educational attainment may be associated with
increased levels of psychosocial stress. The combination of
low education and psychosocial stress may result in
unhealthy lifestyle patterns and pathogenic physiological
reactions, which lead to CHD [33]. Studies often show
reductions in effect size of education with CHD after
adjustment for conventional CHD risk factors such as blood
pressure, diabetes, and obesity, suggesting these may be part
of the explanatory pathway [34, 35]. Education is typically
associated with protective health behaviors such as
fruit/vegetable consumption [36], and non-smoking [37],
suggesting these may also be mechanisms.

4.5. Relation Between CHD and Blood Group

Our study demonstrated that 61.18% of case and 60.98%
of control were non- O blood type. Of Non- O case 59.4%,
54.5%, 61.8% and 66.7% were smoking, had CHD family
history, Diabetes and Hypertension respectively.

The association between a blood group and cardiovascular
diseases has been known for many years, its complex nature
has not been fully elucidated yet. The majority of the studies
have reported associations between the ABO group and
thrombosis, indicating that non-O blood groups carry a
higher risk of MI, venous thromboembolism, and
cardiovascular diseases than the O blood group. The extent of
these associations is still unclear. Most researchers link a non
-O blood group with higher vWF levels associated with a
higher risk of cardiovascular disease in these patients [13].

Wau et al. published a meta-analysis of ABO blood groups
with reference to cardiovascular disease. It included 22
studies on MI, 9 of which reported that individuals with non-
O groups had a significantly higher risk of MI and 1 reported
a reduced risk in this group of patients [38]. Dentali et al
conducted a systematic literature review and meta-analysis
on the relationship between the ABO blood group and
hemorrhage [39]. Interestingly, they found that group O was
more frequent in the group of patients with bleeding that in
controls (odds ratio, 1.33; 95% confidence interval, 1.25-
1.42; P <0.001). In our study, we did not observe similar
differences.

4.6. Genotype Frequencies of vWF in Gaza Strip

Recently, four single nucleotide polymorphisms (SNPs) in
the 5’-regulatory region of the vWF gene have been
associated with plasma VWF levels in a normal population
[40, 41]. These polymorphisms were in strong linkage
disequilibrium and segregated in two distinct haplotypes. In
one of these SNPs, the -11854/G polymorphism, AA
homozygotes were significantly associated with the highest
levels of vVWF, GG homozygotes showed the lowest levels,
and heterozygotes intermediate levels [40].

The observed genotype frequencies were in Hardy-
Weinberg equilibrium for both groups. According to the

results obtained from PCR-RFLP the -11854/G vWF
polymorphism allele frequencies in Gaza Strip were: 54.12%
for A allele and 45.88% for G allele in CHD patients, 62.2%
and 37.8%in control individuals for 4 and G alleles
respectively. No significant differences were detected in
allele or genotype frequencies between patients and controls
(p = 0.226).

A study conducted in Brazil showed that the frequencies of
the -1185G polymorphism in type 1 vWD patient was 63.4%
in patients and 57.4% in control individuals (p = 0.29). It was
significantly different from those previously reported in
Swedish individuals (G allele = 71%, p < 0.001) [42], from
those described by Keightley et al. (1999) for predominantly
Caucasian Canadian subjects (G allele = 64%, p = 0.014),
and from those described for Dutch subjects (G allele = 64%;
p=0.011) [43].

4.7. Relationship Between CHD and vWF Gene
Polymorphism

Notably, the results show that overall, vWF gene
polymorphism at the -1185A/G site is do not differ
significantly between patients and controls, indicating that
there is no association between this polymorphism and CHD.

This finding may be caused by the limited sample size and
needs to be evaluated in a larger cohort.

Tompkins et al. analyzed patients with unstable angina and
ABO-matched and age-matched control subjects. The
analysis of the three vWF gene regulatory sequence
polymorphisms, including the -1185 A/G polymorphism,
showed no significant difference between the two groups, but
high levels of plasma vVWF were associated with unstable
angina [44].

Di Bitondo et al. investigated the -1185A/G and-1051G/A
polymorphisms and the risk of myocardial infarction in a
case-control study and found no association between them
[45]. The findings of the present study indicate that the -
1185A/G vWF gene polymorphism is not an independent risk
factor for CHD in the Palestinian population. Our data
therefore are not consistent with the hypothesis that the -
1185A/G vWF gene polymorphism is related to CHD.

4.8. Relationship Between vWF Genotype and Blood Group

It has long been known that the ABO blood type has a
profound influence on hemostasis, being a major determinant
of the vWF and, consequently, of factor VIII plasma levels
[46].

vWF levels are approximately 25% higher in individuals
who have a blood group other than O [47]. The presence of
ABH structures in vWF N-linked oligosaccharides provides
the molecular basis for the ABO regulation of vWF levels
[48]. The active ABO A and B glycosyltransferase enzymes,
found in the Golgi system of endothelial cells, generate
terminal carbohydrate modifications, i.e. A and B antigens,
on the existing vVWF "H" oligosaccharides, whereas the
enzymatically inactive ABO O protein cannot modify these
vWF H antigens [49].
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As previously mentioned that 44 homozygotes were
significantly associated with the highest levels of vVWF, the
most frequent vIWWF genotypes in this study among Non-O
blood type patients was A/G: 40.38%, A/A 44.0% was the
most frequent genotypes in Non-O blood group healthy
individuals (p-value=0.75).

5. Conclusion

The present study focused on detection of -1185A/G vIWF
genotypes in Gaza Strip and the relationship between those
genotypes and CHD as compared to healthy subjects. The
results of this study can be summarized as follows:

* In Gaza Strip, the 4/G genotype was the most common
in the control and the CHD groups. 4/4 was the next
most common genotypes.

* The frequencies of 1185A/G alleles in the CHD subjects
were: 0.5412 for the A, 0.4588 for the G. These
frequencies are comparable to those found in the control
group where we obtained: 0.622 for the 4, 0.378 for the
G.

* No statistically significant differences in -1185A/G
vWF genotypes were found between the patients and the
control groups.

* There is no significant difference between male and
female in terms of the -1185A/G vWF genotypes.

* The results of the study showed that there is a
statistically significant difference between the means of
age of cases and controls.

* There is statistical significance in physical activity
among study groups. Sedentary people have about twice
the risk of developing CHD, compared to active people.

* There was strong negative relationship between
education level and risk of CHD, and this association
was stronger in women participated in this study.

* The most frequent blood group was A in both groups.

* Hypertension, diabetes and CHD family history were
most frequent among Non-O blood type in CHD
patients.

CHD is still a health problem, particularly in old age, not
only in Gaza Strip, but worldwide, so more detailed relevant
genes variations analysis is required to clarify genes
correlates of coronary heart disease.
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