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Background: Acute coronary syndromes (ACS) affect millions of
individuals annually causing considerable morbidity and mortality; it
remains the first killer in developed countries despite significant
improvements in its management over the last several decades. Great
importance of surveys as they provide a useful means of identifying
variations in clinical practice and their effect on outcomes as well as
reliable information on population incidence, prevalence, and case-fatality
rates of coronary heart diseases (CAD) is essential for understanding,
treating, and controlling the disease.
Aim of the work: Due to the privacy of the community in the governorate
of North Sinai as coastal Bedouin environment where is little population
number, less pollution and less stressful life, we aimed to find out the
prevalence of ACS among the North Sinai population and identify the
criteria of the disease in these patients.
Patient and methods: Our study included 258 patients of the North Sinai
population who presented with ACS to El-Arish General Hospital, the
only hospital providing cardiac health care to the North Sinai population.
The study was carried out from March, 2012, to February, 2013. All
patients presented with ACS (acute myocardial infarction or unstable
angina) were included. Full history taking with stress on analysis of chest
pain, scoring was done depending on physical activity, diet and stress. Full
physical examination, ECG and Laboratory samples collected for cardiac
markers, random blood sugar (RBS), serum uric acid and lipid profile.

INTRODUCTION
ACSs affect millions of individuals annually causing considerable
morbidity and mortality. In developed countries this disease remains the
number one killer, despite significant improvements in its management
over the last several decades [1,2].
In addition, ACSs are common causes of emergency hospital admission
and a major burden on health care resources in industrialized countries [3].
Regarding age distribution of ACS; young patients in the Gulf region of
the Middle East are mostly males. They are more aggressively treated on
initial presentation and they have a better in-hospital outcome than older
patients [4].
On the other hand, elderly ACS patients were less likely to present with
STEMI, yet they were markedly less intensively treated and investigated
[5]. Several studies have reported the incidence of ACS among women
which was significantly lower than that among men [6] and nonwhite
patients had a significantly worse prognosis than white patients, regardless
of treatment approach [7].
After all, we must be sure of the importance of surveys as it provides a
useful means of identifying variations in clinical practice and their effect
on outcomes [3], as well as reliable information on population incidence,

Results: 105 cases (40.7%) had STEMI, 89 cases (34.5%) had UA, and 64
cases (24.8%) had NSTEMI. Annual prevalence, incidence, rate of
65/100,000 people in the whole governorate. Most of them, 223 cases
(86.4%), are living in the urban region, El-Arish city, which has the
highest annual prevalence, incidence, rate of 139/100,000 people. The rest,
35 cases (13.6%), are distributed in the rural regions with an annual
prevalence, incidence, rate of 15/100,000 people. Mean age of the patients
was 56.16 ± 10.83 years with BMI of 28.2 ± 3.7 and serum uric acid level
of 5.2 ± 1.6. 197 patients (76.4%) were males and 61 (23.6%) were
females. 122 patients (47.3%) were diabetic, 86 patients (33.3%) were
hypertensive and 139 patients (53.9%) were dyslipidemic. 47 patients
(18.2%) were having moderate stress during the year prior to the attack
with 50% chance of developing an illness and only 3 patients (1.2%)
suffered from severe stress with 90% chance of having an illness
according to Holmes and Rahe stress scale. The diet styles of 99 patients
(38.4%) were far away from the Mediterranean diet while the majority of
the patients, 159 patients (61.6%), were closed to the Mediterranean diet.
Conclusion: We tried to draw a portrait of ACS in North Sinai
Governorate through finding out the volume of the disease and its risk
factors among the population. We've succeeded in finding out the most
important and easiest modifiable risk factors which are the overweight and
physical inactivity. In addition, Mediterranean diet style probable
significance in ACS primary prevention.
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prevalence, and case-fatality rates of CADs is essential to understanding,
treating, and controlling the disease [2].

AIM OF THE WORK
Correlate parameters of heart rate variability (HRV) with positive or
negative results of myocardial perfusion scintigraphy associated with
pharmacological or physical stress.

PATIENTS AND METHODS
This study included 258 patients of the North Sinai population who
presented with ACS to El-Arish General Hospital (the only hospital
providing cardiac health care to the North Sinai population). The study
carried out from March, 2012, to February, 2013. All patients presented
with ACS (acute myocardial infarction or unstable angina) were included.
We excluded patients were those with non-ischemic chest pain and nonresident patients. All patients were subjected to the following:
Full history taking with stress on analysis of chest pain type. Also stress on
analysis of CAD risk factors as obesity, smoking, diabetes, hypertension,
and hyperlipidemia.
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Scoring
Physical activity: 3 physical activity variables; vigorous physical activity,
moderate physical activity and less than moderate physical activity.
Vigorous physical activity was defined if the patient participates in
physical activity for at least 20 minutes that made him sweat or breathe
hard. Moderate physical activity was defined if the patient participates in
physical activity for at least 30 minutes that didn't make him sweat or
breathe hard. Less than moderate physical activity is defined as activities
like television watching [8].
Diet: We focused on the main 6 items that may be famous, easily
recognize and widely served on tables; fishes, olive oil, vegetables and
fruits, full cream milk and its product, eggs and meat. The consumption of
these items transformed to a diet score of 30 through it we divided the
patients regarding diet style into patients close to the Mediterranean diet
style (score ≥ 15) and patients away from it (score<15) according to their
diet score. Consumption of each item was evaluated according to their
consumption per month as follows:
For items close to the Mediterranean diet style, fishes, we gave 0 score for
0 consumption, 1 score for 1 to 4 times consumption per month, 2 score
for 5 to 8 times consumption per month, 3 score for 9 to 12 times
consumption per month, 4 score for 13 to 18 times consumption per
month, 5 score for >18 times consumption per month. The score reversed
to the opposite with items away from the Mediterranean diet style as meat.
Higher scores indicate greater adherence to the Mediterranean diet style,
while lower scores indicate a diet style away from the Mediterranean diet
style [9].
Stress: We used Holmes and Rahe stress scale which assess the stress
through a asking the patient about 41 different stressors whether it
occurred or not during the last year and for how many times. Each stressor
scored with a certain value then multiplied with its frequency during the
last year. By adding all scores of all stressors, we obtained a total stress
score. A score of 150+ gives a 50% chance of developing an illness and a
score of 300+ gives a 90% chance of developing an illness [10].

Physical examination
For evaluation of the patient state as blood pressure, pulse, height, weight
and BMI as well as discovering any complications of ACS as ventricular
septal rupture and valvular regurge.

Electrocardiogram
For diagnosis of ACS and its possible complications as arrhythmia

Laboratory samples
Collected for cardiac enzymes as CK-MB and troponin I on admission and
after 12 hours as well as random blood sugar (RBS), serum uric acid, lipid
profile

STATISTICAL ANALYSIS
Patients’ data was collected and analyzed statistically in order to achieve
the goal of the study. P value was set at <0.05 for significant results.
Annual incidence was calculated from the following equation:
=New cases of ACS who were collected during the year of study/
Population of North Sinai Governorate [11].

RESULTS
In our study, 258 patients were enrolled; 105 cases (40.7%) were
diagnosed as STEMI, 89 cases (34.5%) were UA, and 64 cases (24.8%)
were NSTEMI (Table 1). Prevalence of ACS: annual prevalence,
incidence, rate of 65/100,000 people in the whole governorate. Most of
them, 223 cases (86.4%), are living in the urban region, El-Arish city,
which has the highest annual prevalence, incidence, rate of 139/100,000
people. The rest, 35 cases (13.6%), are distributed in the rural regions with
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an annual prevalence, incidence, rate of 15/100,000 people. The regions of
an intermediate annual prevalence, incidence, rate was Shaikh Zoyed with
15 cases (5.8%), 28/100,000 people, Nekhel with 3 cases (1.2%),
26/100,000 people, and Rafah with 14 cases (5.4%), 20/100,000 people.
The lowest annual prevalence, incidence, rate regions were El-Hasanah 2
cases (0.8%), (7/100,000 people) and Bair El-Abd (1 case (0.4%),
(1/100,000 people).
Prevalence of risk factors among the ACS patients throughout the whole
Governorate of North Sinai: mean age of the patients was 56.16 ± 10.83
years with BMI of 28.2 ± 3.7 and serum uric acid level of 5.2 ± 1.6. 197
patients (76.4%) were males and 61 (23.6%) were females. 122 patients
(47.3%) were diabetic, 86 patients (33.3%) were hypertensive and 139
patients (53.9%) were dyslipidemic. 134 patients (51.9%) were current
smokers, 119 patients (46.1%) smoke cigarettes, 11 patients (4.3%) smoke
shisha and 4 patients (1.6%) smoke both cigarettes and shisha with No
history of other addictions.
TABLE 1 Prevalence of the 3 types of ACS
Diagnosis

Number of cases

Percentage (%)

NSTEMI

64

24.8

STEMI

105

40.7

UA

89

34.5

Total

258

100

47 patients (18.2%) were having moderate stress during the year prior to
the attack with 50% chance of developing an illness and only 3 patients
(1.2%) suffered from severe stress with 90% chance of having an illness
according to Holmes and Rahe stress scale. The diet style of 99 patients
(38.4%) were far away from the Mediterranean diet while the majority of
the patients, 159 patients (61.6%), were closed to the Mediterranean diet.
152 patients (58.9%), were living a sedentary life (less than moderate
activity), 94 patients (36.4%) were practicing moderate physical activity
while the minority of the patients, 12 patients (4.7%), were practicing
vigorous physical activity.
For more detailed analysis of the prevalence of risk factors in this study
within the governorate, we divide the governorate into urban region (ElArish city) and rural regions (Rafah, El-Shaikh Zoyed, Bair El-Abd, ElHasanah and Nekhel). Regarding the diagnosis of ACS throughout these 2
main regions we found that in the urban region 88 patients (39.5%) were
diagnosed as STEMI, 80 patients (35.9%) were UA and 55 patients
(24.7%) were NSTEMI while in the rural region 17 patients (48.6%) were
STEMI, 9 patients (25.7%) were UA and 9 patients (25.7%) were
NSTEMI. Urban region, El-Arish, is a home land of 223 patients with a
mean age of 55.81 ± 10.86, with BMI of 28.1 ± 3.8 and serum uric acid
level of 5.2 ± 1.6, 168 males (75%) and 55 females (25%). 104 patients
(46.6%) were diabetic, 75 patients (33.6%) were hypertensive and 121
patients (54.3%) were dyslipidemic. 111 patients (49.8%) were current
smokers, 98 patients (43.9%) smoke cigarettes, 10 patients (4.5%) smoke
shisha and 3 patients (1.3%) smoke both cigarettes and shisha with No
history of other addictions. 41 patients (18.4%) had moderate stress during
the year prior to the attack with 50% chance of developing an illness and
only 3 patients (1.3%) suffered from severe stress with 90% chance of
having an illness according to Holmes and Rahe stress scale.
Diet style of 91 patients (40.8%) were far away from the Mediterranean
diet while most of the patients, 132 patients (59.2%), were closed to the
Mediterranean diet. Majority of patients, 133 patients (59.6%), were living
a sedentary life, 81 patients (36.3%) were practicing moderate physical
activity per day while the minority of the patients, 9 patients (4%), were
practicing vigorous physical activity.
Rural region: home land of 35 patients with a mean age of 58.3 ± 10.5,
BMI of 29.2 ± 3.6 and serum uric acid level of 5.6 ± 1.6, 29 males
(82.9%) and 6 females (17.1%), 18 patients (51.4%) were diabetic, 11
patients (31.4%) were hypertensive and 18 patients (51.4%) were
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dyslipidemic, 23 patients (65.7%) were current smokers, 21 patients
(60%) smoke cigarettes, one patient (2.9%) smokes Shisha and one
patient (2.9%) smokes both, cigarettes and Shisha, with No history of
other addictions. 6 patients (17.1%) had moderate stress during the
year prior to the attack with 50% chance of developing an illness and
No patients (0.0%) suffered from severe stress. The diet styles of 8
patients (22.9%) were far away from the Mediterranean diet while the
majority of the patients, 27 patients (77.1%), were closed to the
Mediterranean diet. Majority of patients, 19 patients (54.3%), were
living a sedentary life, 13 patients (37.1%) were practicing moderate
physical activity while the minority of the patients, 3 patients (8.6%),
were practicing vigorous physical activity.
Difference between the 2 regions: There is no significant difference
between the 2 regions regarding diagnosis, age, BMI, serum uric acid
level, gender, diabetes mellitus, hypertension, dyslipidemia, smoking,
addiction, stress and physical activity (p-value <0.05) while the only
significant difference between these regions is the diet style (p-value
>0.05).

DISCUSSION
Our study explores the prevalence of ACS and demonstrates the different
risk factors distribution among the patients in the North Sinai Governorate
as well as its urban and rural regions. 40.7% of ACS patients in our study
were diagnosed as STEMI, 34.5% were UA, and 24.8% were NSTEMI.
These are nearby values of a Middle East study handled this issue which
shows that 39% of ACSs was STEMI [12].
Another study in Greece gave nearby values too, 38% had STEMI, 27%
had NSTEMI and 35% had unstable angina [9]. On the other hand, the
annual incidence, prevalence, of ACS was 65/100,000 of people in the
whole governorate which was much less than in the Greek study where
the annual incidence of ACS was 226/100,000 of people [9]. In our study,
most of the patients, 86.4%, are living in the urban region, El-Arish city,
which has a higher annual incidence and prevalence than rural regions.
This diversity may partly relate to the life style difference between the
people in urban and rural regions.
Mean age of our patients was 56.16 ± 10.83 years throughout the whole
governorate with a little decrease in the urban regions, a mean age of
55.81 ± 10.86 years, and a little increase in the rural regions, a mean age
of 58.3 ± 10.5. Mean age of 56 ± 12 years was reported in Gulf region
[12] which is of a nearby value to that in our study. But in Greece, the
mean age of ACSs is 65 ± 13 years old in men and 62 ± 11 years old in
women [9], that means a higher age than in our study as well as in the gulf
region.
Males always unlucky with the ACS worldwide as well as in North Sinai
Governorate, Men to women ratio among the patients of our study
throughout the entire governorate was 3 to 1 as in the Greek study [9].
This is because of the positive influence of estrogens in women which are
responsible for the higher impact of atherogenesis in men compared with
women [13]. In the rural regions the men to women ratio was 4.8 to 1. The
explanation of that may be the traditional life style of the people living in
the rural regions, the Bedew, where the whole work, even the male work,
are accomplished by the female. This provides her with extra guard,
physical fitness, against ACS plus her natural hormones. Prevalence of
most risk factors involved in our study was more evident in urban regions
much more than in rural regions. Overweight is the general feature of
ACS patients in North Sinai Governorate as no significant difference
between urban and rural regions as BMI among the patients was 28.2 ±
3.7, this was consistent with the gulf study as obesity represented 27% of
the patients [12].
Physical inactivity is an important risk factor among the patients of ACS
throughout the whole governorate as 58.9% of the patients exert only a
minimal activity with no significant difference between urban and rural
regions. Exercise is known to have beneficial effects on cardiovascular,
respiratory, and musculoskeletal systems. Dyslipidemia represents another
important risk factor in our study as 53.9% of the patients suffered from it
which may be due to the unhealthy life style. Our study shows no
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significant difference between patients in the urban and rural regions
regarding dyslipidemia. On contrary of gulf study, dyslipidemia
represented 32% of the patients which it was more prevalent among
Bahraini and Kuwaiti patients than other gulf countries [12]. In Yadav's
study, Indian study, the dyslipidemia was the least risk factors as it
represented 12% of the patients [14].
Smoking: Our study showed no significant difference between urban and
rural regions regarding smoking but overall current smokers represented
51.9% of the patients which considered a relatively high value if
compared to the whole Arabian Gulf region where 38% of ACS patients
involved in the gulf study were smokers while the percentage reached
nearby value of us in United Arab Emirates, 49%, and in Yemen, 53% in
the same gulf study [12]. On the other hand, in the Indian study [14],
tobacco consumption was much higher than we have in our study where
the percentage reached 65%. Diabetes mellitus (DM): 47.3% of the
patients involved in our study were diabetics with no significant difference
between urban and rural regions. The percentage is less in the gulf region
as only 40%, while there is nearby values in Bahrain, 51%, and Kuwait,
50%. On the other hand, diabetes mellitus is extremely low in Yemen,
27% [12]. In the Indian study [14], DM represented 16% which is so
much less than we have in our study or in the gulf study.
Canadian registry study shows 25.1% had DM among ACS patients [15]
which is a nearby value, 24%, as in a Mid America Heart Institute study
[16].
Diet is an important concern in our study as well as worldwide. Our study
shows the diet style of 38.4% of patients were far away from the
Mediterranean diet while the majority of the patients, 61.6%, were closed
to the Mediterranean diet with significant difference between rural regions
and the urban regions as in rural regions, the people, bedew, like to eat
fishes and add olive oil to almost all kinds of their food. Among the all
risk factors of ACS handled in our study, the only significant difference
between patients in rural and in urban regions is the diet style, this may be
due to the closer to the Mediterranean diet style in rural regions and this
may be the explanation of a much lower annual incidence of ACS in rural
regions, 15/100.000 vs 139/100,000 in urban regions.
Other studies explored the Interest in omega-3 fatty acids since the
observation that Greenland’s Eskimos have a low incidence of
cardiovascular disease (CVD) in the setting of a diet rich in fatty fish [17].
Danish study shows a modest intake of fatty fish was associated with a
lower risk of ACS in middle-aged men [18]. Furthermore, a greater
adherence to the Mediterranean diet was associated with a lower risk of
incident CHD [19]. In our study, hypertension represented 33.3% of the
patients with No significant difference between patients in the rural
regions and those in the urban regions. This percentage increased in the
Arabian Gulf study that shows the general hypertension percentage was
49% among ACS patients involved in that study which reached its
maximum value in Bahrain, 60%, and Kuwait, 56%, and reached its
minimum value in Yemen, 33% in the same gulf study [12].
Substantially accumulated evidence demonstrates that transient emotional
distress or mental stress is strongly linked to CAD. Mental stress induced
myocardial ischemia (MSIMI) in the laboratory may occur in up to 70%
in patients with clinically stable CHD and is associated with increased
death and cardiovascular (CV) events. 20-70% of patients with CAD
exhibit ischemia during mental stress testing. Mental stressors provoke
constriction of coronaries that have a stenotic lesion or endothelial injury.
Activation of certain regions of the brain and neurohormones released
during emotional arousals are thought to be the mediators of this
pathologic process. Also, accelerated platelet aggregation triggered by
mental stress is a key element in the underlying pathologic process,
especially in individuals who are under chronic stress [20].
In our study, 19.4% of patients were suffering from stress that may raise
the possibility of having an illness such as ACS which is the least
contributor among the other risk factors in our study.
Addiction was a strange risk factor in our study as no one report addiction
on any stuff rather than smoking cigarettes or shisha. This may be due to
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the cultural barrier or the fear from going to jail or fear from losing respect
from others, family and medical staff.

5.

STUDY LIMITATIONS

6.

There were missed cases as wide geographical zone of the North Sinai
Governorate but minimal due to presence of charge free ambulance all
over the governorate all the time, absence of traffic jam and available ICU
beds. Our study provided us with valuable information about the potential
effect of the diet style as a modifiable risk factor in primary prevention of
ACS but it needs to be handled in more details especially in the rural
regions where Bedew live.

CONCLUSION
In conclusion, we have tried to draw a portrait of ACS in North Sinai
Governorate through finding out the volume of the disease and its risk
factors among the population. We've succeeded in finding out the most
important and easiest modifiable risk factors which are the overweight and
physical inactivity. In addition, the Mediterranean diet style still have a
probable significance in ACS primary prevention.

7.

8.

9.

10.
11.

RECOMMENDATIONS
As most significant modifiable risk factors in our study were overweight,
physical inactivity, dyslipidemia and smoking. The modification of these
factors is highly recommended specially the Mediterranean diet style and
its good effect in primary and secondary prevention of CAD. Also, the
impact of these risk factors on the development of CAD must be studied
in well-designed case-control and randomized-controlled clinical trials as
including larger sample size. Also, we recommend to helping people of
the North Sinai Governorate as well as the whole Egyptian people through
publishing our results to allow people to gain its benefits as well as the
Ministry of Health to build a successful strategy regarding CAD
prevention.
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