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Abstract:
Objective: To determine incidence and risk factors for stroke in the Fezzan region, South Libya.
Setting: 2nd March Teaching Hospital, Sebha, South Libya.
Methods: This was a prospective hospital-based study of stroke patients admitted to 2nd March
Teaching Hospital during a period from January 2001 to December 2001.
Results: Two hundred and thirty-two patients were admitted due to stroke during the study period to
give an average annual incidence rate of 662 per 100000 deaths. One hundred and thirty
patients (56%) were male. The mean age was 61± 16years. The 30-days case morality rate was
22.4%. A diagnosis of brain infarction was made in 182 patients (78.4%). Of the remainder,
intracerebral hemorrhage accounted for 13.4% and subarachnosis hemorrhage for 3.4%.
Among risk factors hypertension (66.3%) overshadowed the rest. Cardiac disease (34.3%) was
the second common risk factor.
Conclusion: The incidence of stroke is high in South Libya. Therefore, active programs need to be
initiated to identify risk factors in the population at large. Upon identification effective therapy
should be introduced and maintained.
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Introduction:
Cerebrovascular
disease
comprises
a
heterogeneous group of diseases, that herald
their presence by producing symptoms and
signs resulting from either ischaemia or
hemorrhage within the central nervous system.
The term stroke is most commonly used by
both physician and laypersons to refer to any
one of this diverse group of disorders, and
connotes the idea that onset of symptoms is
abrupt and leaves a lasting physical or
cognitive disability.1-3
The normal cerebral blood flow is 50-55
ml/100g/min. The threshold for synaptic
transmission failure occurs when the cerebral
blood flow drops to about 8-10ml/100g/min.
At this point ischaemia sets in motion a
cascade of biochemical alterations leading to
Lactic acidosis, influx of calcium and sodium
and efflux of potassium in cell death.4, 6
Stroke is the third leading cause of death, after
cardiovascular disease and cancer and a
primary cause of long-term disability in much
of the industrialized world. It is also a major
cause of chronic disability and the most
common neurologic condition requiring
hospitalization.
Worldwide, stroke incidence approaches 180
cases per 100,000 deaths per year and its
prevalence is roughly 500 to 600 per 100,000.
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All forms of the disease included, 8 to 20% of
patients die in the first 30 days. Among
survivors, early recurrence adds to the
neurologic deficit and lengthens hospital stay.
Late recurrence of cerebiovascular affects 4 to
14% of patients per year. Overall, the 5-year
survived rate averages 56% for men and 64%
for women.
The disability occasioned by both initial and
recurrent stroke causes extended stays in
hospitals and leads to chronic care in
institution, with resultant heavy strain on
human and economic resources. In the United
States alone, it accounts for $ 29 billion per
year in health costs and lost productivities.
Sweeping summaries such as above provide
some crude idea of the magnitude of the
problem. Of the 500,000 new or recurrent
strokes in the United States each year, 80-85%
result from cerebral infarction, the remainder is
due to hemorrhage. 7-9
This study was carried out to examine the
clinical characteristics of patients with
cerebiovascular disease in 2nd March Teaching
Hospital, Sebha, South Libya.
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Patients and Methods:
This prospective study was conducted in 2nd
March Teaching Hospital in Sebha. All
patients with acute stroke admitted to the
medical ward over a period of one year, from
1st January 2001 to December 31st were
enrolled into the study. The clinical workup
consisted of thorough history, detailed clinical
examination and paraclinical investigations.
Information collected included:- demographic
data – gender and age, and smoking; symptoms
experienced- headache, vomiting, seizures,
loss of consciousness; activity at onset- normal
daily activity, stress, sleep, previous history of
hypertension, diabetes mellitus, cardiac
disease, stroke or transient ischaemic attack,
cancer, bleeding disorders and morbid
inactivity.
Investigations performed included complete
blood cells and platelet count, coagulation
profile, renal and liver function tests, serum
glucose level, urinalysis, chest –X- ray,
electrocardiogram and computed tomography.
The annual incidence of stroke was computed
in reference to annual mortality rate data
published by the Secretary of Health and
Social Welfare.10

Fig. 1: Stroke subtype.
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Results:
During this study period a total of 232 patients
were admitted due to acute stroke with an
average annual incidence rate of 662 per
100,000 deaths. One hundred and thirty
patients (56%) were male. Age has played a
major role in incidence with 158 patients
(68.1%) in the sixth to eighth decades of life.
The mean age was 61+ 16 years somewhat
younger than in many western countries. Fiftytwo patients (22.4%) died within the first 30
days.
In this study a diagnosis of brain infarction was
made in 182 patients (78.4%). Of the
remainder intracerebral hemorrhage accounted
13.4% and subarachroid for 3.4% of cases. The
stroke subtype was undetermined in 11 patients
(Fig. 1). Among modifiable risk factors
(illustrated in Fig. 2) hypertension overshadowed the rest (66.33%).
Cardiac disease was the second common risk
factor. Seventy-eight patients (33.6%) were
diabetic. A history of transient ischaemic
attack was obtained in 14.7% of patients.
Twenty- two patients (9.5%) had a previous
episode of stroke. Cigarette, smoking, was
reported by (9.5%) of patients.
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SM = smoking.
ST = Stroke.
TIA Transient ischaemia.
DM = Diabetes Mellites.
CD = Cardiac Disease.
HTN = Hypertension.
Discussion:
Stroke remains the third most common cause
of death in the developed world and is the
leader in causes of disability.11 To prevent
stroke, it is necessary to identify and correct
predisposing factors in persons at high risk.
The frequency and relative impact of these
factors have been and are being identified in
free-living populations through means of
epidemiological studies such as those
performed in Framingham, Massachusetts and
by the Mayo Clinic study of the population of
Rochester.12-14 There is a high likelihood that a
concerted effort to reduce and treat risk factors
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will continue to decrease the incidence of
stroke.
This hospital-based study of stroke has
revealed a high incidence rate of 662 per
100,000 deaths per year. However, this is
comparable to results of a study in the
Northern Manhattan population, where stroke
incidence rate for deaths per year was 567 per
100,000 for blacks and 331 per 100,000 for
whites.15 This and most other findings
substantiate that the greatest incidence of
stroke is in black nations.
However an incidence rate of 180 per 100,000
deaths per year is the generally accepted figure
worldwide. Values vary considerably in
different regions around the world. A low
incidence of 43.8 per 100,000 has been
reported for Saudi Arabia. Annual rates as low
as 120 per 100,000 for males and 56 per
100,000 for females have been reported from
Perth in Australia. Much higher rates have
been reported from the Far East. Thus so far,
insights into the basis for these differences in
these rates have not led to firm conclusions,
but it is hoped that studies lead to a better
delineation of controllable risk factors.
As expected, comparable to all studies, age
played a major role. Stroke has its highest
incidence in the sixth to eighth decades of life.
In this population, a diagnosis of brain
infraction was made in 78.4% of the cases of
stroke. Of the remainder, intracerebral hemorrhage accounted for 13.4% and subarachnoil
hemorrhage for 3.4%. These findings are
consistent with those of other nations.14-17
Lumping together all types of stroke, the 30days case mortality rate in this series was
22.4%, compared to 8-20% in the Farmingham
and Northern Manhattan stroke studies and
emphasized the need to improve stroke patient
care.15, 18
Of all the risk factors for stroke, hypertension
(66.3%) was the most important. Hypertension
is strongly related to both infraction and
hemorrhage.
The Framingham study indicates that the
control of hypertension is as important for
stroke prevention in the eighth and ninth
decades of life as it is at younger ages. A
number of clinical studies have demonstrated a
reduction in stroke incidence and mortality
when hypertension is treated.2, 6, 15, 17
Following hypertension, the most important
risk factor in this study was heart disease
(34.3%) Persons with cardiac impairment of
any sort whether symptomatic or not carry
more than twice the risk for stroke than do
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persons with normal cardiac function. This is
true whether cardiac impairment is determined
by the presence of overt diseases, evidence of
left
ventricular
hypertrophy
by
Electrocardiogram and X-ray readings or
arrhythmias. Furthermore, coronary heart
disease is the major cause of death among
stroke survivor as well as among patients with
transient ischaemic attack.14, 19
In the Framingham study, patients with
nonrheumatic atrial fibrillation developed
strokes five times as often as those without
fibrillation. Atrial fibrillation with rheumatic
heart disease was associated with a 17- fold
increase. In the stroke prevention in atrial
fibrillation studies, 325mg of aspirin a day was
associated with significant relative risk
reduction in stroke.20
Diabetes mellitus was found to be the third
common risk factor in this population. Much of
the risk in diabetic patients is because of coexistent hypertension, but there is a significant
independent impact, which is greater for
women. Although, diabetes should be treated,
to date there is no evidence that treatment will
reduce the risk for stroke.14
The occurrence of previous transient ischaemic
attacks was detected in 14.7% of the study
patients. There is increasing evidence that the
risk for stroke can be appreciably decreased in
individuals who experience transient ischaemic
attacks. One of the most promising approaches
to therapy is related to the platelet
antiaggregants
such
as
aspirin
and
ticlopidine.22, 23
Once a stroke has occurred, the risk of
recurrent stroke increases 10 to 20 times. This
proved to be true in 9.5% of our patients.
Although it might at first appear to be too late,
the knowledge of this increased risk offers the
opportunity to institute vigorous therapy for
associated disease and other risk factors, which
might decrease the likelihood of a repeat insult
and more severe dysfunction or death.14
Several studies have established cigarette
smoking, reported in 9.5% of our patients, to
be a major treatable risk factor. The risk
increases with the number of cigarettes and
decreases significantly in 2 years after
cessation of smoking, reverting to that of
nonsmokers at 5 years.18, 25, 26
In conclusion, the evidence reviewed indicates
that stroke can be decreased significantly in
such communities with high incidence rates by
treating certain major risk factors. Foremost
among these are the independent factors of
hypertension, cardiac disease, transient
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ischaemic attacks, cigarette smoking, use of
street drugs and possibly a high hematocrit
value. Therefore, active programs need to be
initiated and continued so that risk factors can
be identified in the population at large. Upon
identification, effective therapy should be
introduced and maintained. There are other
definite major risk factors for which there is no
compelling evidence that specific treatment
now available will result in a decrease in stroke
rate. These include diabetes mellitus, increased
blood fibrinogen, previous strokes and a
symptomatic carotid artery bruits. On the other
hand a number of other factors are not as
strongly correlated with increased risk of
stroke but can be effectively treated. These
include high-fat diet, elevated blood lipids,
excessive alcohol intake, sedentary activity and
obesity. Accordingly, it would appear that
these, too, should be identified and treated if
possible. When treatment is not possible,
observation of the patient should be continued
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