J Exp Clin Neurosci, 2019, 6(1): 1-4

Original Article

Epidemiology and Risk Factors of Stroke in Tabriz, Iran: A Population Based Study
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Abstract
Objective: Cerebral vascular events are the second leading cause of mortality worldwide and is increasing
in developing countries. Epidemiological studies are important to improve outcomes and preventive and
supportive strategies. This research was aimed to study epidemiology of stroke in Tabriz, Iran.
Materials and Methods: This cross-sectional, analytic population-based study was performed from May
2009 to April 2010. Information about probable stroke events was obtained from 5000 randomly selected
people. In a door-to-door process, questionnaires were completed by a trained team. Any probable stroke
case was referred to a stroke expert for further evaluation. After diagnosing stroke cases, 214 healthy
people were assembled for a control group to compare stroke related risk factors.
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Results: Out of 5000 studied people, 34(0.68%) stroke patients, with a mean age of 68.7 years (range:
38-85), were detected. Nineteen (56%) patients were male, 31 (91%) were ischemic, and 3 (9%) had
hemorrhagic stroke. Six first-ever strokes occurred in the 1 year study period. Identified risk factors
included hypertension in 25 (74%), hyperlipidemia in 11 (32%), diabetes mellitus in 9 (27%), smoking in
10 (29%) and coronary artery disease in 6 (18%).
Conclusion: This report showed a high incidence rate of stroke of about 120 per 100,000 people and a
remarkably high prevalence of hypertension. It speaks to the need to make special health system strategies
to raise awareness for primary and secondary prevention of stroke.
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Introduction
Stroke is a leading cause of death and disability worldwide, and
there are many reports about the increasing burden of stroke
since 1990 [1-3]. This increasing burden of stroke has been
detected more in low-income and middle-income countries
and is associated with potentially modifiable environmental,
metabolic, occupational, physiological, and behavioral risk
factors [3].
There are large geographic variations in stroke incidence and
mortality around the world. Most reported information about
stroke incidence and prevalence in Iran has historically been
based on stroke patients admitted in hospitals [4-11]. However,
hospital-based studies usually cannot show real incidence and
prevalence rates; population-based studies can report these more
reliably. Until this study, only two population-based studies have
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been published in Iran: in Mashhad (2006–2007) and Isfahan
(2006-2013) [12,13].
This article presents the results of a population-based study
on stroke epidemiology and accompanying risk factors in Tabriz,
a large city in the north-west of Iran.

Materials and Methods
In this cross-sectional study, 5000 individuals were randomly
chosen by postal code in Tabriz, Iran. Information was gathered
about the participants regarding stroke occurrence over a oneyear duration from May 2008 to April 2009.
The study protocol was reviewed and approved by
Neurosciences Research Center, Tabriz University of Medical
Sciences and the local ethics committee. Informed consent
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was obtained from each participant before any interview or
neurologic examination.
In door-to-door inquiries, probable stroke cases in the
study population were identified. These patients were referred
to the Neurosciences Research Center at Imam Reza Hospital
for complete evaluation by stroke experts. Patients who were
unable to get to this center were visited and studied at home.
For inclusion in this incidence study, the stroke case should be
resident in the study area within the research time period.
In all diagnosed stroke cases, a medical history was obtained,
including incidence of hypertension, diabetes, hyperlipidemia,
smoking, alcohol consumption, atrial fibrillation, and other
cardiac diseases from interviews, physical examinations, and
medical records. In this phase, the researchers defined a control
group to compare risk factors in the population: 240 normal
individuals with no history of stroke, living near the stroke cases,
were evaluated.

Table 1: Vascular risk factors in stroke cases and the control
group

Statistical analysis

Continuous data with normal distributions are given as mean ±
standard deviation, otherwise as median, Chi-square or Fisher’s
exact test for testing significance. A p-value of 0.05 or less is
considered significant.

Stroke
group (n=34)

Control group
(n=214)

p‑value

68.73±12.19

34.69±18.55

<0.001

Male (%)

19 (55.9%)

108 (50.5%)

0.58

Hypertension

25 (73.5%)

19 (8.9%)

<0.001

Risk factors
Age (mean±SD)

Diabetes

9 (26.5%)

6 (4.8%)

<0.001

Hyperlipidemia

11 (32.4%)

11 (5.1%)

<0.001

Smoking

10 (29.4%)

37 (17.3%)

0.07

Cardiovascular disease

6 (17.6%)

12 (5.6%)

0.02

Table 2: Functional disability of 34 stroke patients
Modified rankin scale

N (%)

0

2 (5.9)

1

11 (32.4)

2

7 (20.6)

3

5 (14.7)

4

1 (2.9)

5

2 (5.9)

6 (death)

6 (17.6)

Discussion
Results
Among 5000 individuals studied, 2520 (50.4%) were female
and 2480 (49.6%) were male with a mean age of 56.7 years
(range: 34-85). Out of these 5000 people, 34 (0.68%) stroke
patients, with a mean age of 68.7 years (range: 38-85), were
detected. Nineteen (56%) patients were male, 31 (91%) were
ischemic, and 3 (9%) had hemorrhagic stroke. Six first-ever
strokes occurred in the 1 year study period. Identified risk
factors included hypertension in 25 (74%), hyperlipidemia in
11 (32%), diabetes mellitus in 9 (27%), smoking in 10 (29%)
and CAD in 6 (18%). Logistic regression showed a significant
relationship between hypertension and diabetes with stroke
incidence (p=0.02).
Among 34 cases that had a stroke at least is a prevalence of
680 per 100,000 population, and 6 (0.012%) patients with a firsttime stroke in the study period shows a crude incidence rate of
120 per 100,000 people. All new stroke cases were ischemic.
Risk factors of stroke

Based on 34 stroke cases, 214 individuals were randomly selected
as a control group from neighbors of stroke cases to compare
important risk factors. Stroke patients were significantly older
than the control group. Hypertension, hyperlipidemia, smoking,
and diabetes were showed significant difference (p<0.001).
Atrial fibrillation was detected in one patient and one female
patient used oral contraceptives. Table 1 shows the complete
information.
Mortality and disability of 34 stroke patients were evaluated.
Table 2 shows patients’ functional state based on the modified
Rankin scale after stroke.
2

In our investigation, we found a prevalence rate of 680 per
100,000 population and a crude incidence rate of 120 per
100,000 for stroke; hypertension, diabetes, and hyperlipidemia
were detected as the major risk factors.
There are many population-based studies about stroke in the
world [2,14,15,16,17,18]. As a primary overview showed, the
global burden of stroke is high and its incidence is predicted
to increase in future decades as a result of demographic and
epidemiological transitions in populations, especially in less
developed countries [2]. A systematic review in 2009 reported
a divergent, significant trend in stroke incidence rates, with a
decrease of 42% in stroke incidence in high-income countries
and a more than 100% increase in the incidence in low to middleincome countries [16].
In developing countries, only a few population-based studies
about stroke epidemiology have been published. A study in 2005,
in Trivandrum, Kerala, among 926,000 people, showed a stroke
incidence of 135 per 100,000. Stroke occurred at a median age
of 67 years. The most important risk factors were hypertension
(82% in urban, 89% in rural), diabetes (49% in urban, 56% in
rural), smoking (23% in urban, 39% in rural) and dyslipidemia
(25% in urban, 27% in rural) [19]. A community-based study in
2010 in Egypt across 6,498 participants performed in 3 phases
detected 57 stroke cases, giving a crude prevalence rate of 963
per 100,000 inhabitants with an age-adjusted local prevalence
rate of 699.2 per 100,000. This prevalence increased to 980.9 per
100,000 when considered in the world’s population. Hypertension
was reported in 66% of cases, and diabetes mellitus in 39% as
the main risk factors [20].
Based on a recently published review in Pakistan, annual
incidence of stroke was 250 per 100,000 with 350,000 cases
of stroke every year. The incidence of stroke in the Chinese
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population is 205–584 per 100,000 individuals. In India
the average incidence of stroke is 145 per 100,000, with a
high mortality rate of about 33%. In Chinese stroke cases,
hypertension in 88%, smoking in 48%, and alcohol use in 44%
were reported as common risk factors. A community-based study
in the Eastern Province of Saudi Arabia showed the prevalence
of stroke is 178 per 100,000 that is not much different from other
reports in Saudi Arabia [21].
In Iran, only two population-based studies have been
published. The first was the Mashhad Stroke Incidence Study
(MSIS) that was done over one year in 2006 to 2007. This
study covered a population of 450,229 in Mashhad and any
stroke occurrence was prospectively ascertained. Multiple
overlapping sources were used to detect individuals with
stroke. Any possible cases of stroke were reviewed by stroke
experts before inclusion as a stroke case. Finally, 624 firstever strokes occurred in the study period and a crude annual
incidence rate of first-ever stroke (FES) (139; 95% CI,
128-149) per 100 000 residents was seen. When this rate was
adjusted for European people aged 45 to 84 years, it increased
to 616 (95% CI, 567-664) for ischemic stroke, 94 (95% CI,
75- 113) for intracerebral hemorrhage, and 12 (95% CI, 5-19)
for subarachnoid hemorrhage per 100,000. In the other hand,
age-specific incidences in younger patients was higher than in
Western countries. MSMI revealed that age-specific incidence
rates of stroke in Mashhad occurs approximately 1 decade
earlier than in Western countries. The most common risk
factors of FES cases were hypertension (52% in men, 71% in
women), diabetes (30% in men, 31% women), hyperlipidemia
(22% in men, 28% in women), and current smoking (18% in
men, 12% in women)[12].
The second published Iranian population-based study was the
Isfahan Cohort Study (ICS) conducted from 2006 to 2013. After
a follow-up of 32,893 person-years, 43 new stroke cases in men
and 48 stroke cases in women occurred. This is a crude incidence
rate of 265 in men and 279 in women per 100,000. Stroke risk
factors were not reported [13].
Our study in Tabriz was showed stroke prevalence and
incidence rates falling between the two above-mentioned studies
in Iran. In regard to risk factors, high blood pressure was the
most common, followed by diabetes and hyperlipidemia. This is
compatible with the national and international studies.
In conclusion, incidence and prevalence of stroke incidence
and hypertension as its main risk factors are higher in Tabriz than
in other reports in Iran. Preventive strategies should be adopted
to decrease the burden of stroke.
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