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Background and purpose: Stroke is a medical emergency that can cause permanent
neurological damage, complications, and disability. We aim to determine the epidemiology
of non-fatal cerebrovascular stroke (CVS) and transient ischemic attacks (TIAs) in Al Quseir
City, Red Sea, Egypt.

Methods: The total population (n=33,285) was screened through a door to door study by three
specialists of neurology and 15 female social workers (for demographic data collection). All
suspected stroke patients were subjected to a full clinical examination, computerized tomog-
raphy (CT) and/or magnetic resonance imaging (MRI) of their brain, blood sugar, lipogram,
serum uric acid, complete blood cells, blood urea, and serum creatinine, as well as evaluated by
Barthel Index and Scandinavian Stroke Scale. Carotid doppler, echocardiography, and thyroid
functions were done for selected cases.

Results: CVS was recorded among 130 patients out of 19,848 subjects aged 20 years and
more, yielding a total prevalence of 6.55/1,000 population. From June 1,2010 to May 31,2011,
36 patients were recorded to have stroke within 1-year, yielding an incidence rate of 1.81/1,000.
Prevalence and incidence rates were higher among males than females, and both indices increased
steadily with advancing age to reach the highest prevalence (37.02/1,000) and incidence rate
(9.5/1,000) among aged persons 60 years and more.

Conclusion: The prevalence of non-fatal stroke in Al Quseir city (6.55/1,000) was at the lower
range of that recorded in developing countries (5—10/1,000) and slightly higher than that recorded
in industrialized countries (5/1,000 population). Ischemic stroke is the most common type of
stroke. The prevalence of TIAs was 0.15/1,000.
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Introduction
Stroke is the second most common cause of death and adult disability worldwide.!
An estimated 5.7 million people died as a result of stroke in 2005 and 87% of these
deaths were in low-income and middle-income countries.>

Despite the advances of treatment of selected patients with stroke, the best approach
is to prevent the occurrence of stroke.® Determination of the prevalence of stroke is
crucial for accurate health-care planning and delivery of appropriate interventions at
various communities and institutional levels.*

The worldwide prevalence rate for cerebro-vascular diseases is between 500 and
700/100,000 populations,>® and the crude prevalence is 1,169/100,000.

The burden of cerebrovascular diseases in developing countries is rising sharply.’
The risk of stroke has increased 100% in low and middle income countries over the
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last decade and the developing world accounts for 85.5% of
mortality due to all stroke deaths worldwide.®

The aim of this study is to estimate the prevalence and
the incidence of non-fatal cerebrovascular stroke (CVS) and
transient ischemic attacks (TIAs) in Al Quseir city, Red Sea
Governorate, Egypt.

Subjects and methods

Study area

Al Quseir city is the second largest city in Red Sea
Governorate by population. Red Sea Governorate is the
longest governorate in Egypt; it extends along 1,080 km
and all its cities lie directly on the Red Sea. The length of
Al Quseir city is 70 km.’

Study population

The study sample consists of the entire population of
Al Quseir city including all ages and both sexes (7,497
families; n=33,285 subjets) who had being living in this area
for at least 6 months at the time of the study. All participants
were interviewed directly, through door to door survey, by
three neurologists accompanied by key persons in each
locality of Al Quseir city to facilitate home visits. Fifteen
female social workers accompanied the research team for
demographic data collection. Subjects who were not present
at home during the first visit were revisited again (capture
recapture method) to decrease the number of drop out, and
increase participation rate. Only 93 families (0.12% of all
households) refused to participate in this study.

Stroke definition and case ascertainment
The criteria for the diagnosis of stroke used was given by
the World Health Organization (WHO) and is defined as:
“rapidly developing clinical signs of focal (or global) distur-
bance of cerebral function lasting more than 24 hours (unless
interrupted by surgery or death) with no apparent cause other
than a vascular origin”.!® TIAs were defined as an acute
loss of focal brain or monocular function with symptoms
lasting less than 24 hours and which is thought to be caused
by inadequate cerebral or ocular blood supply as a result of
arterial thrombosis, low flow, or embolism associated with
arterial, cardiac, or hematological disease.!

Phases of the study

The study in Al Quseir city extended from July 1, 2009 to
Jan 31,2012 through eight phases:'? 1) data collection on the
study area; 2) preparation phase (standardized questionnaire'?
and detailed sheets of studied major neurological disorders);

3) screening phase; 4) case ascertainment; 5) investiga-
tions; 6) classifications; 7) data entry; and 8) statistics and
tabulation.

Methods

Allhouseholds (n=33,285) were screened by three neurologists,
using a specifically designed Arabic questionnaire (sensitivity
and specificity of 93.2% and 96%, respectively).

All suspected cases of stroke were subjected to full
evaluation in Al Quseir hospital, where detailed history was
taken using a specialized sheet prepared specifically for this
study. Full general and neurological evaluation were done
using Scandinavian Stroke Scale (SSS)' to evaluate severity
of stroke, Barthel Index!* to measure the activities of daily
living of the patients, and Mini Mental State Examination
(MMSE)" to evaluate their cognitive functions. All patients
were subjected to radiological investigations (computerized
tomography [CT] scan and/or magnetic resonance imaging
[MRI]) of the brain in Safaga or Luxor hospitals.

Special investigations were carried out for certain
patients: neurophysiology and laboratory investigations
according to their needs.

Ethics

The present study was approved by the ethical committee of
Assiut University and the Ministry of Health to carry out this
project in Al Quseir city. Signed informed written consent
was obtained from all participants after a clear description
of the objectives of this study to the members or responsible
family member of the family.

Statistical methods

The statistical package for social sciences (SPSS) for
Windows version 16 (SPSS Inc, IBM Corporation, Armonk,
NY, USA) and Epicale 2000 were used for data analysis. The
chi-squared test, independent samples f-test were used to
analyze differences in proportions between group. The 95%
confidence interval (CI) for the prevalence was calculated
using Excel (Microsoft Corporation, Redmond, WA, USA).
A significance level of 0.05 was chosen.

Results

In the present study, the total population of Al Quseir city
was screened (33,285). The research team detected 130 cases
of CVS out of 19,848 inhabitants aged 20 years and over,
while a single case of stroke was identified in an 8 year old.
Thus, the age specific (>20 years old) prevalence of CVS
was 6.55/1,000 (Table 1). Moreover, three cases of TIA were
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Table | Age and sex specific prevalence and incidence of CVS/1,000 population

Cases Prevalence/1,000 95% confidence Cases Incidence/1,000 95% confidence
interval interval
Total
(population aged 20 years 130 6.55 5.43-7.67 36 1.81 1.22-2.41
or more =19,848)
Males (n=9,916) 85 8.6 6.76—10.05 21 2.12 1.21-3.02
Females (n=9,932) 48 4.8 3.47-6.19 15 1.5 0.75-2.27
TIA (two males and one female; 3 0.15 0.19-3.2 - - -

population aged 20 years
or more =19,848)

Notes: Three cases of TIA with a prevalence of 0.15/1,000; |19 cases of first stroke with a prevalence of 5.99/1,000/population; the incidence of first stroke was 1.7/1,000

(34 cases); incidence was calculated from June I, 2010 to May 31, 201 1.
Abbreviations: CVS, cerebrovascular stroke; TIA, transient ischemic attack.

recorded yielding a prevalence rate of 0.15/1,000. During
1-year (June 1, 2010 to May 31, 2013) 36 subjects suffered
stoke with an incidence rate of 1.81/1,000 (Table 1). The
prevalence and incidence of CVS were higher among male
than female inhabitants (Table 1).

The lifetime prevalence and incidence rate increased
steeply with advancing age (Table 2). Total lifetime preva-
lence and incidence of ischemic stroke was highest followed
by intra-cerebral hemorrhage (Table 3).

Discussion

Assessment of the burden of stroke in our country is studied
through two community based surveys'>!'® using the door
to door method. We chose this area because of its marked
deficiency of preventive and prophylactic health measures.
There are no neurologists in this region and it lacks of
medical equipment (CT or MRI) and advanced laboratories.
Moreover, the lack of stroke units and intensive care units,
absence of specific protocols for early detection, and the
prevalence and incidence of both morbidity and mortality
rates of stroke in this area far from what is appreciated in
well-equipped health centers.

In this study, the prevalence of stroke (6.55/1,000),
lies at the lower range of what is reported in developing
countries (5-10 per 1,000 population),'” and slightly higher
than that reported in industrialized countries (5 per 1,000
population).'®

The prevalence of stroke in this study is higher than two
epidemiological studies carried out in Egypt (5.6/1,000 in
Al Kharga district!® and 5.08/1,000 in Sohag?). On the other
hand, a lower prevalence of stroke was recorded in an earlier
study from Saudi Arabia (1.8/1,000)*' and a higher prevalence
was recorded in Havana city, Cuba (7.8/1,000).% These dif-
ferences in prevalence, even within the same country, might
be explained by variation in genetic predisposition, dietary
habits (mainly sea food in this area), differences of selection
criteria, age of the population and differing adopted method-
ological assessments. In 2012, Zhang et al referred to some
areas as having higher stroke prevalence than others, such as
in the southeastern United States “stroke belts”.?* Moreover,
Tran and his colleague’ reported that the Middle East and
North Africa region faces a double burden of the disease due
to decreasing rates of communicable diseases and increasing
rates of non-communicable diseases.

The incidence of stroke in the global population is
approximately 2/1,000 per year.’ In Europe, the Monica
Project showed that the annual incidence rates of stroke
were between 1/1,000 (Friuli, Italy) and 2.9/1,000 (Kuopio,
Finland), while in Qatar it was 1.24/1,000.2* The incidence
rate recorded in Al Quseir city (1.8/1,000) is lower than that
record in Al Kharga district Egypt (2.5/1,000)" and in France
(2.4/1,000).> From the prospective point of view, the inci-
dence rate of stroke in this study is expected to be higher than
the recorded data due to absence of health insurance systems

Table 2 Age specific prevalence and incidence rates of CVS/1,000 according to different age groups

Age groups Cases/population Prevalence 95% confidence Cases/population Incidence/1,000 95% confidence
interval interval

20—<40 years 3/11,664 0.26 0.03-0.54 0/11,664 0 -

40-<60 years 49/6,077 8.06 5.8-10.3 16/6,077 2.63 1.34-3.92

60+ years 78/2,107 37.02 28.96-45.51 20/2,107 9.5 5.35-13.63

Abbreviation: CVS, cerebrovascular stroke.
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Table 3 Age specific lifetime prevalence of CVS subtypes and TIA/1,000

Subtypes Cases (total Prevalence/ 95% confidence Cases (total Incidence/ 95% confidence
of CVS population =19,848) 1,000 interval population 20 = 19,848) 1,000 interval
Infarction 16 5.84 4.78-6.9 34 1.7 1.13-2.29
Hemorrhage 12 0.6 0.26-0.95 | 0.05 0.05-0.15

SAH 2 0.1 0.04-0.24 | 0.05 0.05-0.15

TIA 3 0.15 0.02-0.32 | 0.05 0.05-0.15

Abbreviations: SAH, subarachnoid hemorrhage; TIA, transient ischemic attack; CVS, cerebrovascular stroke.

and lack of medical services required for early detection of
risk factors and stroke prevention. From another point of
view, the lower incidence rate recorded in Al Quseir could
be attributed to loss of fatal cases of stroke due to lack of
specified stroke units and well equipped intensive care units
required for management of these cases. However, similar low
incidence rates were recorded in previous studies, whether
in Egypt (Sohag 1.8/1,000),'® or in other Arabic countries,
such as Qater (1.24/1,000),%* Bahrain (0.96/1,000),% Saudi
Arabia (0.4/1,000),” and Kuwait (0.93/1,000).

The prevalence and incidence rate were higher among
males (8.6/1,000 and 2.12/1,000, respectively) than females
(4.8/1,000 and 1.5/1,000, respectively). These results are in
agreement with most previous studies*?** that found a male
preponderance for the occurrence of CVS. Also, a review
of epidemiological studies of stroke found a male/female
prevalence ratio of 1.41:1.%

Stroke is a disease of the elderly'>?**° which was reported
in this study: there was a steady increase in the prevalence
and incidence of stroke with increasing age, especially at
60 years and greater (37.02/1,000 and 9.5/1,000, respec-
tively). This is mostly attributed to the proportional increase
of different risk factors of stroke with advancing age. On
the other hand, some risk factors like hypertension, diabe-
tes, and hyperlipidemia are usually discovered accidentally
after the onset of stroke. These untreated risk factors have
cumulative effects, pathological changes, and complications
a few months or even years before the onset of stroke, with
subsequent increased morbidly and mortality from the stroke
among elderly patients.

The determination of the type of stroke is very important
before planning the strategy for treatment that has a role
regarding prognosis of stroke in the affected patients. This
study confirmed the previous data in regards to the order
of frequency of different types of stroke in which ischemic
stroke (89.2%) is the most frequent regarding prevalence
(5.08/1,000) and incidence (1.7/1,000), in agreement with
recorded epidemiological data from Pakistan®' and Italy?
which reported that 80%—-85% and 83.2% of their patients
had ischemic stroke, respectively.

The prevalence of TIAs in this study was 0.15/1,000 and
the incidence was 0.05/1,000. This is lower than the reported
crude overall annual incidence of TIA in Northern Portugal
per 1,000 population (0.67; 95% CI 0.45 to 1.04).3> The lower
prevalence rate of this study could be attributed to under-
valuation of TIA cases. Thus, the lack of neurologists in Al
Quseir, Egypt, can result in such cases being misdiagnosed
as syncope attacks or any other medical conditions.

Disclosure
The authors report no conflicts of interest in this work.
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