JNS-11401; No of Pages 3

Journal of the Neurological Sciences xxx (2010) XXX-XXX

journal homepage: www.elsevier.com/locate/jns

Contents lists available at ScienceDirect

Journal of the Neurological Sciences

The epidemiology of stroke in the Middle East and North Africa

Jackie Tran %, Masoud Mirzaei ®*, Laurie Anderson ¢, Stephen R. Leeder ?

@ Menzies Centre of Health Policy, Victor Coppleson Building (D02), University of Sydney, Australia

Y Yazd Cardiovascular Research Centre, Shahid Sadoughi University, Iran
¢ Centers of Disease Control and Prevention , USA

ARTICLE INFO ABSTRACT

Article history:

Received 14 March 2010
Accepted 17 May 2010
Available online xxxx

Keywords:
Stroke
Epidemiology
Middle East
North Africa

Stroke is the second leading cause of death in the world. In the Middle East and North Africa stroke is
increasingly becoming a major health problem, with projections that deaths from it will nearly double by
2030. This systematic review aims to bring together age-adjusted epidemiological data of stroke in this
region. A literature review of five databases was conducted. Twenty-three papers met the criteria. The
incidence of stroke varied extensively among studies. Studies reported rates from 29.8 per 100 000 people in
Saudi Arabia to 57 per 100 000 people in Bahrain. Furthermore, the 28-day case mortality rate also differed
among studies, ranging from 10% in Kuwait to 31.5% in Iran. The rates are comparable with those in the
Western world; however, the population of the region is younger. The Middle East and North Africa are
lacking in data on the epidemiology of stroke. There is an urgent need to develop strategies to prevent and

better care for stroke patients in the Middle East and North Africa.

© 2010 Elsevier B.V. All rights reserved.

1. Introduction

The World Health Organization (WHO) has estimated that stroke
caused 5.7 million deaths in 2004 which accounted for 9.7% of deaths
in the world [1]. Of these deaths, more than 85% occurred in low-
income and middle-income countries [2]. With these trends in mind,
the current epidemiology profile of stroke is of interest.

The Middle East and North Africa region faces a double burden of
disease due to decreasing rates of communicable diseases and
increasing rates of non-communicable disease [3]. The Middle East
and North Africa region was defined by the Global Burden of Disease
Study. Additionally, these countries lack reliable, regularly updated
and population-based statistics on the major cause of morbidity and
mortality [4]. Benemar et al. recently published a systematic review
on epidemiology of stroke in the region. However, they did not report
age-standardised rates of the data. Age standardisation helps regional
health authorities and policy makers to compare the current situation
in different countries.

This systematic review aims to bring together epidemiological
data (incidence, prevalence, case fatality, and mortality) in this region
and provide age-standardised rates of stroke in the Middle East and
North Africa.
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2. Methods

The initial Medline search was performed using the Medical
Subject Heading (MeSH) term “stroke” and a series of terms ensuring
inclusion of all global and regional stroke epidemiology publications.
English language and non-English papers were included and years
were restricted to 1980 to 2007 with no age limits applied.

After the initial Medline search was validated, the search was
expanded to other primary databases in order to retrieve abstracts
which were not identified in Medline. In addition, papers were found by a
manual search using references cited in original study papers and reviews.

The final list of abstracts was prepared for review by downloading
search results from each database to Reference Manager 12 (Thomson
Reuters, New York City, New York).

Abstracts were then sorted by GBD region to facilitate screening
and coding.

From the initial list of studies produced from the electronic search,
a smaller subset was included for coding if the abstract met the
criteria. The first stage of inclusion was based on screening titles and
abstracts. Specifically, titles and abstracts were included if the study
was population-based and examined incidence, prevalence, case
fatality or mortality and was published in a peer review journal.

Incidence rates were age standardised to the world population
using the direct method as described by Ahmed et al. [11].

3. Results

From the initial electronic search 10 785 papers were identified.
After an abstract review, the papers were catalogued into regions
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according to the Global Burden of Disease study. The most relevant
abstracts were identified and full texts of them were reviewed. The
Middle East and North Africa produced 36 papers. Following
secondary screening, which involved reviewing the full papers to
confirm that the paper strictly meets the inclusion criteria, 16 papers
were eliminated, leaving 17 papers, which could be coded and
included. Additional review of papers in the reference lists of included
papers found nine further papers, giving a final set of 26 papers from
11 different countries from the Middle East and North Africa region.
These studies reported on data collected from 1983 to 2007.

3.1. Incidence

The search yielded 17 papers on the incidence of stroke in the
Middle East and North Africa. The majority of papers reported on all
strokes irrespective of type. One study from Qatar [5] reported only on
subarachnoid hemorrhage and a paper from Saudi Arabia [6]
documented all incident cases of non-traumatic hemorrhagic stroke
both and by age in the young. Two studies [7,8] from Iran examined
ischemic stroke cases.

Incidence rates for all strokes ranged from 11.7 per 100 000 in
Qatar [9] to 63 per 100000 in Libya [10]. Incidence rates for
hemorrhagic stroke were 2.7 per 100000 in Qatar, [5] 1.9 per
100 000 in Saudi Arabia [6] and 10.4 per 100 000 in Iran [7]. The two
incidence rates for ischemic stroke in Iran were vastly different. One
was reported for the young [8] at 8 per 100 000 and the other included
all ages,[7] finding an incidence rate of 43.2 per 100 000.

3.2. The young

There were two other papers by Ghandehari in Iran [8] and El-
Zunni in Libya [11] in addition to Awada's paper from Saudi Arabia [6]
which estimated the incidence of stroke in the young. The definition
of young for Awada's paper was <45 whereas the definition of young
for both Iranian [8] and Libyan papers [11] was aged 15-45 years.

3.3. Sex

All but three incidence papers reported that males demonstrated
more stroke cases than women. In Iran, [12] Palestine [13] and
Bahrain, [14] the incidence of stroke was higher in women, with the
largest variance in Palestine (35 per 100 000 in women and 26 per
100 000 in men) [13].

3.4. Age-standardised incidence rates

Crude incidence rates from seven studies [10,12-17] could be age
standardised and reported with 95% Cls. The seven studies came from
seven different countries, Kuwait, Libya, Qatar, Iran, Saudi Arabia,
Palestine and Bahrain (Fig. 1 and Table 1).

The lowest age-standardised incidence rate of stroke was in Saudi
Arabia (38.5 per 100 000, 95%CI 30.8-46.2) and the highest in Qatar
(123.7 per 100 000, 95%CI 100.6-127.7). The remaining five countries
had rates around 84 per 100 000.

4. Discussion

The incidence rate from studies available from the Middle East and
North Africa region indicate the crude incidence of stroke to be lower
than that in most developed countries [18]. The Middle East and North
Africa have a comparable younger population, with more than 40% of
the region's population under 15 and only 4% over the age of 65 [19].
After adjusting for age, the incidence rate of stroke was also lower
than the age-adjusted incidence of total stroke in other studies mostly
conducted in Western countries [18].
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Fig. 1. Age-standardised incidence rates of stroke in the Middle East and North Africa
1980-2007.

The seven studies that had available age-specific data for age
standardisation came from seven different countries. Kuwait, [15]
Qatar, [16] Saudi Arabia [17] and Bahrain [14] are considered high-
income countries by the World Bank [20]. The age-adjusted stroke
incidence rates in high-income countries in a systematic review of 56
population-based studies worldwide [18] decreased from 163 per
100 000 in 1970-79 to 94 per 100 000 in 2000-08. The four high-
income countries in the Middle East and North Africa reviewed in this
study was conducted in the 1990s and produced age-adjusted stroke
incidence rates ranging from 38.5 per 100 000 in Saudi Arabia [17] to
123.7 per 100 000 in Qatar [16].

Comparing the age-adjusted stroke incidence rates of high-income
countries between 1990 and 1999 [18], the Middle East and North
Africarates are in range. Libya [10] and Iran [21] are considered upper
middle and lower middle-income countries by the World Bank [20].
Palestine is a non-member state of the UN. Its GDP per capita was
estimated to be $2900 US [1]. This means it would be classified as a
lower middle-income country. Iran [21] and Palestine [13] reported
age-adjusted stroke incidence rates of 61.5 and 62.7 per 100 000
respectively. Libya [10] documented a rate of 114.2 per 100 000. The
study conducted in Libya was in 1984 and the studies from Iran and
Palestine were in the 2000s. Comparing it to low to middle-income
countries which were reviewed by Feigin et al. [18] in the 1980-89
and 2000-08, the age-adjusted stroke incidence rates in these
countries are lower than worldwide reports.

The limitations of this study include selection bias and lack of
epidemiologic studies produced in the region. Additionally, ‘grey
literature’ such as conference proceedings and books are not typically
ascertained via electronic searching [22].

5. Conclusion

The younger population of the Middle East and North Africa
indicate that in the future, the impact of stroke will increasingly
become a burden. There is an urgent need to develop strategies to
prevent and better care for stroke patients in this region. With this
vital information on stroke, more valuable policies may be developed

Table 1
Age-standardised incidence rates of stroke in the Middle East and North Africa 1980-2007.

Country Age-standardised rate Lower 95% CI Upper 95% CI
Saudi Arabia 38.5 30.8 46.2
Iran 61.5 483 74.8
Palestine 62.7 51.1 74.4
Kuwait 92.2 69.6 114.8
Bahrain 96.2 77.5 115.0
Libya 114.2 100.6 127.7
Qatar 123.7 103.0 1443
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and more efficient methods of prevention and management can be
conceived.

There is great diversity between epidemiologic measures of stroke
in the region. With this information WHO and Ministries of Health in
the region are able to make more accurate and applicable polices to
improve care of stroke and foremost, prevent stroke in the region.
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