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Abstract

Introduction

Stroke is a major burden on the health system due to high fatality and major disability in survivors. Whilst Stroke incidence has
declined in the developed world, it continues to increase in developing nations, including the MENA (Middle East and North
Africa) region. This may reflect different risk factors and strategies to treat and manage patients prior to and after Stroke.
Methods

We have conducted a systematic review of the prevalence, incidence and mortality of Stroke in the 23 countries of MENA region
following the PRISMA guidelines.

Results

8,874 published papers were retrieved through both PubMed and Embase. Of those, 38 studies were found to be eligible for
inclusion in this review. Only thirteen countries in the MENA region had data points for the critical stroke parameters. Of these
qualified studies, 14 were prospective, population-based studies. In the age-adjusted studies, incidence ranged widely between
16/100,000 in a prospective population-based in Iran to 162/100,000 in Libya. Age-adjusted prevalence was available only from
Tunisia at 184/100,000. Mortality for all strokes from the eight countries reporting this measure found the 30-day-case fatality
ranged from 9.3% in Qatar to 30% in Pakistan.Most stroke studies in the MENA region were small sized, hospital-based, lacked
confidence intervals and did not provide prevalence and mortality figures.

Conclusion

National policymakers, public health and medical care stakeholders need more reliable epidemiologic studies on Stroke from the

MENA region to plan more effective preventive and therapeutic strategies.
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Abbreviations
ICH: Intracerebral Hemorrhage; TIA: Transient Ischemic Attack; MENA: Middle East and North Africa; PRISMA: Preferred Re-
porting Items for Systematic Reviews and Meta-Analyses; MESH: Medical Subject Headings; Emtree: EMBASE Subject Headings.

Introduction stroke deaths in the world occur in developing countries. This in-
Stroke is a major burden on health systems due to high fatal-  cludes the MENA (Middle East and North Africa) region, which
ity rates and major disability in survivors [1]. Despite a decline includes heavily populated and lesser-developed countries as
in stroke incidence in the developed world, developing nations ~ well as more developed countries with varied ethnic groups
are witnessing a growing problem [2]. Indeed, over 80% of all ~ from South Asia and South-east Asia[3,4].
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Studies have shown that different ethnic groups have different
lifestyle, demographic, and/or socioeconomic factors and resul-
tant epidemiological patterns and outcomes of stroke. The ability
to deliver effective strategies to prevent and manage stroke can
impact significantly on morbidity and mortality in stroke [5-7].

Since stroke prognosis, risk factor management and treat-
ment strategies differ when stroke incidence, prevalence and
mortality in populations are considered, we undertook a system-
atic review of studies on stroke in the MENA region.
Methods
Data sources and search strategy

We conducted a systematic review of the prevalence and
incidence of Stroke in the 23 countries of MENA region (Su-
dan, Somalia, Djibouti, Pakistan, Afghanistan, Algeria, Bahrain,
Egypt, Jordan, Kuwait, Lebanon, Libya, Iran, Iraq, Morocco,
Oman, Qatar, Saudi Arabia, Syria, Tunisia, United Arab Emir-
ates, Palestine and Yemen) (Figure 1). The review was conduct-
ed following the PRISMA guidelines and the PRISMA checklist
can be found in Supporting Information [8]. Our search criteria
and methods can be delineated in Figures (2). Briefly, PubMed
and EMBASE databases were used for this review. The data-
bases were searched using text terms and MeSH/Emtree terms
exploded to cover all sub-headings, encompassing 30 years be-
tween 1985 and 2016. We used a broad search criterion with no
restrictions for language, or year of publication.
Study selection
The search results were imported to a reference manager, End-
note, and screened for duplicate papers. After exclusion of du-
plicates the titles and abstracts of the final set of distinctive pa-
pers was exported to Microsoft Excel. All the extracted articles
were screened for relevance by four authors (HG, AM, SA and

DD). The process of screening was conducted in two separate

steps: First level of screening involved screening titles and ab-
stracts of all papers to exclude all non-relevant articles; second
level involved screening the full-text of all relevant or poten-
tially relevant articles thus, excluding all non-eligible articles.
Since the review extend over several years (2013-17) two pairs
of reviewers were involved. In each case, after the both authors
screened the articles, the excluded papers were reviewed by the
opposite author. Thus, insuring that no eligible article is lost.
Discrepancies were settled by the lead author (LJS). Any paper
reporting the incidence or prevalence of stroke based on primary
data were included in this review. For additional sources of data,
the authors checked the reference lists of included articles and
identified publications to supplement our searches. All forms of
study designs except literature reviews, case reports, case series
editorials, and letters to editors were included in the review. A
publication is included in the review if it had a data point on
either the prevalence of any type strokes, or the incidence of any
type of stroke, or both.
Data extraction and data synthesis

Data from relevant articles was extracted primarily by four
authors, HG, AM, SA and DD, for the following indicators: au-
thor, year of publication, year of study, country of study, study
design, sampling technique, population, sample size, stroke in-
cidence and stroke prevalence. Stroke parameter of incidence
and prevalence were generally expressed as 100,000 popula-
tion (persons) per year. We made no note of the mix of ethnici-
ty or immigration status of the populations cited in our review.
Though the articles were not search for mortality and risk fac-
tors, this information was extracted from relevant reports when
available. Data was extracted from abstracts when the full text
was unavailable. Author DD screened any studies in Arabic or

French. The schematic of the study selection process was adapt-
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Figure 1: Map of the MENA region involved in this systematic review of Stroke in the MENA region. Figure courtesy of Prof. Abu Raddad and|
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“Palestine”[Text] OR "Yemen"[Text])

Figure 2: Search string text schema used in this systematic review.

PubMed: ("Stroke"[Mesh] OR "Ischemic attack, transient"[Mesh] OR
“"Hemorrhage"[Mesh] OR "Stroke"[Text] OR "TIA"[Text] OR “Hemorrhage”
[Text]) AND ("Middle East”"[Mesh] OR "Islam"[Mesh] OR "Arabs"[Mesh] OR "Arab
World"[Mesh] OR "Africa, Northern"[Mesh] OR "Sudan”[Mesh] OR
“Somalia"[Mesh] OR "Djibouti"[Mesh] OR "Pakistan"[Mesh] OR "Middle
East”[Text] OR "Middle-East"[Text] OR "North Africa®[Text] OR "North-
Africa"[Text] OR "EMRO"[Text] OR "Eastern Mediterranean”[Text] OR
“Arab”[Text] OR “Arabs”[Text] OR “Arab World"[Text] OR "Islam"[Text] OR
“Afghanistan”[Text] OR "Algeria"[Text] OR "Bahrain"[Text] OR "Djibouti"[Text]
OR "Egypt”"[Text] OR "Jordan”[Text] OR "Kuwait"[Text] OR "Lebanon”[Text] OR
“Libya"[Text] OR "Iran”[Text] OR "Iraq”[Text] OR "Morocco"[Text] OR
"Oman”[Text] OR "Pakistan"[Text] OR "Qatar”[Text] OR "Saudi Arabia"[Text] OR
“Somalia”[Text] OR "Sudan”[Text] OR "Syria®[Text] OR "Tunisia"[Text] OR
"United Arab Emirates”[Text] OR "Dubai"[Text] OR "Abu Dhabi"[Text] OR "Abu-
Dhabi"[Text] OR “Sharjah”[Text] OR "West Bank"[Text] OR "Ghaza"[Text] OR

Embase: (exp cerebrovascular accident/ or cerebrovascular accidentmp. or exp
bleeding/ or bleeding.mp. or exp transient ischemic attack/ or transient ischemic
attack.mp. or subarachnoid hemorrhage.mp.) and (exp Middle East/ or exp

North Africa/ or exp Arab/ or exp Afghanistan/ or exp Djibouti/ or exp Pakistan/
or exp Somalia/ or exp Sudan/ or Middle East. mp. or North Africa.mp. or
EMRO.mp. or Eastern Mediterranean.mp. or Arab.mp. or Arabs.mp. or Arab
World.mp. or Islam.mp. or Afghanistan.mp. or Algeria.mp. or Bahrain.mp. or
Djibouti.mp. or Egypt.mp. or Jordan.mp. or Kuwait mp. or Lebanon.mp. or
Libya.mp. or Iran.mp. or Iraq.mp. or Morocco.mp. or Oman.mp. or Pakistan.mp.
or Qatar.mp. or Saudi Arabia.mp. or Somalia.mp. or Sudan.mp. or Syria.mp. or
Tunisia.mp. or United Arab Emirates.mp. or Dubai.mp. or Abu Dhabi.mp. or
Sharjah.mp. or West Bank.mp. or Ghaza.mp. or Palestine.mp. or Yemen.mp.)

ed from the PRISMA 2009 flow diagram [8].
Results

Search Summary

We retrieved 8,874 published papers through both PubMed
and Embase databases as of January 25, 2014. We excluded
1,724 duplicate records from the retrieved set of papers. After
screening the titles and abstracts of the 7,150 unique studies,
the full-text of 211 potentially relevant papers were retrieved for
screening. In December 2016, the databases were re-searched to
included more current publications, yielding 60 additional possi-
bly eligible papers. After exclusion of 138 studies following full
text review, 38papers were found eligible for inclusion in this
review (Figure 3).
Stroke Parameters Overview

Twenty-four data points were extracted on the incidence
of stroke from the relevant records, and presented in Table (1).

Of these studies, six were prospective hospital based incidence

studies, and only three of those studies reported age-adjusted
data on incidence of acute stroke. The crude incidence of stroke
reporting both ischemic and hemorrhagic stroke ranged between
9/100,000 in a prospective population-based study from Iran to
640/100,000 in retrospective hospital-based study in Pakistan. In
the age-adjusted studies incidence ranged between 16/100,000 in
a prospective population-based study from Iran to 196/100,000
in a prospective population-based study in Libya.

Data on the prevalence of stroke was extracted from the 38
relevant studies and we found only seven data points for this
parameter. Age-adjusted prevalence was available only from Tu-
nisia at 184/100,000.

Mortality data points were reported in eight of the relevant
studies. Of the eight countries reporting mortality data, the
30-day-case fatality ranged between 9.3% in Qatar to 30% for
Pakistan. The studies that reported only ischemic stroke sub-
types had much lower mortality rate, ranging from 7% to 24%
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8874 citations identified through
PubMed (n= 2763) and Embase (n=
6111), which commenced in 2013

1724 duplicates removed |4

L 4

T130 unigue citations identified and
titles/abstracts screened

6878 citations excluded <+
after abstract screening

272 papers retrieved for full-text searching

(PubMed and Embase = 272)

211 papers excluded *

A

A 4

61 potentially eligible papers

83 papers excluded *

| paper identified from
+ references and reviews

59 papers identified in 2016
updated review and
potentially eligible

v

38 eligible papers in the systematic review

and tabulated

*Reasons for exclusion:

Figure 3: PRISMA flow diagram of search conducted in systematic review of Stroke in the MENA region.

Full-text did not include data on relevant indicators (n= 253)

Article is an editorial/commentary/letter to editor (n=4)

Full-text could not be retrieved and abstract does not have data on relevant outcomes (n=15)
Same dataset as another included relevant publication (n=5)

Paper presents contradictory/unclear numbers that could not be verified (n=0)

in Iran. Conversely, series reporting only hemorrhagic stroke
(ICH) had the highest mortality as in a Jordanian report of 42%
mortality for spontaneous ICH.

Risk factors were systematically studied and identified in all
13 countries reporting stroke incidence, prevalence or mortali-
ty. In 26 of the relevant countries, hypertension was the leading
risk factor identified followed closely by diabetes and rheumatic
valvular disease. Considering all studies, over two-thirds of in-
dividuals presenting with ischemic or hemorrhagic stroke were
hypertensive.

The following is our synthesis stroke incidence, prevalence
and mortality from each of the MENA region countries from
which relevant epidemiologic stroke data was extracted
(Table 1).

Review of Stroke Incidence, Prevalence and Mortality by
Country

Bahrain: A retrospective hospital based study in 2000 by
Al-Jishet al. at the Salmaniya Medical Complex, Bahrain, re-
ports a crude stroke incidence of 57/100,000. The incidence is
higher in males as compared to females in all age groups. Hy-
pertension, dyslipidemia, diabetes mellitus, ischemic heart dis-
ease and smoking were commonly identified risk factors [9]. In
a retrospective study of 872,288 individuals in 2015, Al Bannaet
al. reported a crude stroke incidence of 60/100,000, with diabe-
tes, hypertension and dyslipidemia being the most common risk
factors for stroke [10].

Egypt: A prospective, population based study conducted in
Assiut Governorate, Egypt by Khedr et al., in 2013 reported a
crude stroke prevalence of 963/100,000 and an age-adjusted
stroke prevalence of 699.2/100,000. The male to female ratio

.______________________________________________________________________________________________________________________________|
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Table 1: Studies reporting Stroke incidence or prevalence in the MENA region
Year
of Stroke Prev-
Sam- Stroke Incidence Stroke
L Data . . alence (per
Citation Study Design | Population ple (per 100,000 Mortal-
Col- . 100,000 pop./ .
Size pop./yr.) ity
lec- yr)
tion
Bahrain (n=2)
A. A. Al-Jish, et . .
1995 | Retrospective | Hospital-based | 144 57/100,000 NA NA
al., 2000 [9]
M. Al Banna, et . .
2011 Retrospective | Hospital based | 872288 | 60/100,000 crude | NA NA
al., 2015 [10]
Egypt (n=6)
) Popultion
2010 Prospective . 5920 _ 963/100,000 NA
E. M. Khedr, et al., based Assuit
2013 [11]
2011- ) Population
E. M. Khedr. et al. Retrospective 8027 137/100.000 crude | 797/100000 NA
’ > | 2013 based - Qena
2014 [15]
2009- ) Popultion
H. N. El-Tallawy. Prospective 19848 181/100,000 655/100,000 NA
> 1 2012 based
etal., 2013 [13]
W. M. A, Farghaly, | 2" | Prospecti Popultion 62583 | 250/100000 560/100,000 | NA
.M. A. rospective ,
Y. | 2008 PEEYE 1 based
etal., 2013 [14]
2003 ospecti Popultion 62583 | 250/100,000 NA NA
rospective )
H. N. El Tallawy, 2009 P v based
etal., 2010 [15]
2006- Population
H. N. El Tallawy, Retrospective | . © a7 |- 7.2/1000 NA
etal, 2015 [16] | 2012 based
Jordan (n=1)
. All
2002- . Hospital-based
Retrospective 1498 15.8/100,000 NA strokes
Y. G. Bahou, et al., | 2007 - Amman
=42.0%
2009 [17]
Iran (n=11)
. 16/100,000 crude
2007- . Popultion
2008 Prospective based 92974 13/100,000 (CL: - NA
ase
M. Azarpazhooh, 9-17) age-adjusted
etal., 2013 [18]
M. R. NA NA
Azarpazhooh, et | 2006- Population
al., 2010 [19] 2006 | Prospective based 450229 | 139/100000 crude
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M. Tohidi, et al., | 1999- Hospital-based NA NA
2013 [20] 2001 | Prospective Tehran 2620 326/100,000
All
A. Ahangar, et al., | 2001- Hospital based NA strokes
2005 [21] 2003 Prospective Babol 550,00 | 52/100,000 crude =19.2%
M450/100,00(CL:
330-600) & W NA
N. Fahimfar, et al., | 1999- Popula- 25/100,000(CL:
2012 [22] 2009 | Prospective tion-based 2378 170-360) -
Popula-
N. Sarrafzadegan, tion-based NA NA
etal., 2011 [23] 2001 Longitudinal | Isfahan 24379 | 230/100,000
S. Zabihyan, et al., | 2008- 1.3/100,000 (SAH | NA NA
2011 [24] 2009 | Retrospective | Hospital-based | 143 only)
A. Delbari, et al., | 2006- 338/100,000 (Age | NA IS=
2011 [25] 2008 | Prospective Hospital-based | 953 > 45yrs.) I1 gg%
48.6- NA 13.0%
M. D. Firoozabadi | 2002- 103.4/100,000, ICH =
etal., 2013 [26] 2008 | Prospective Hospital-based | 1219 yr. 1-6 23.0%
K. Ghandehari, et | 2001- NA IS=
al., 2006 [27] 2005 | Prospective Hospital-based | 1392 43.2/100,000 7.3%
S.Oveisgharan, et | 2000- NA NA
al., 2017 [28] 2003 | Prospective Hospital based | 4361 73.4/100000 crude
Kuwait (n=2)
A. Ashkanani, et NA
al., 2013 [29] 2008 | Retrospective | Hospital-based | 151 27.6/100,000 NA
27.9/100,000
(CL:27.5-
27,6) crude NA
92.2/100,000 (CL: All
N. Abdul-Ghaffar, | 1989- 69.6-114.) age-ad- strokes
etal., 1997 [30] 1993 Prospective Hospital-based | 241 justed =10.0%
Lebanon (n=2)
R. Farah, et al., Population 3630/100,000
2015 [31] 2014 | Prospective based 15155 | NA NA
500/100,000
age- adjusted
N. Lahoud, et al., Population prevalence
2015 [32] 2012 | Retrospective | based 6963 NA NA
Libya (n=2)
48/100,000 crude
S. El Zunni, et al., | 1991- 162/100,000
1995 [33] 1993 | Retrospective | Hospital-based | 921 age-adjusted NA NA
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P.P. Ashok, etal., | 1984- Population
1986 [34] 1986 | Prospective based 518745 | 63/100000 crude NA NA
Pakistan (n=3)
Popultion based
A. K. Kamal, et 2008- - BialColony, 19000/100,000
al., 2009 [35] 2009 | Prospective Karachi 545 NA (CL: 18.4-25.5) | NA
T. H. Jafar, et al.,, | 2001- Population
2006 [36] 2002 | Prospective -based 500 NA 4800/100,000 NA
All
E. A. Vohra, et al., | 1982- strokes
2000 [37] 1990 | Retrospective | Hospital-based | 12454 | 6/100,000 NA =30%
Palestine (n=1)
All
W. M. Sweileh, et | 2006- 51.4/100,000 (CL: | 62.7/100,000 strokes
al., 2008 [38] 2007 | Prospective Hospital-based | 186 44-58.8) (CL: 51.1-74.4) | =21%
Qatar (n=3)
41/100,000 (CL:
30.2-52.4),
123.7/100,000
A. Hamad, et al., | 1997- Hospital-based- (CL: 103.0-144.3)
2001 [39] 1997 | Prospective Doha 217 age-adjusted NA NA
Abdulbari Bener, | 1999-
etal., 2006 [40] | 2003 | Prospective Hospital-based | 377 11.8/100,000 NA NA
All
F. Ibrahim, et al., | 1990- Population strokes
2015 [41] 2015 | Retrospective | based 1491 51.88/100,000 NA =93%
Saudi Arabia (n=3)
A. E. Ayoola, et 1997- Hospital-based-
al., 2003 [42] 1998 | Retrospective | Gizan 241 15.1/100,000 NA NA
Popula- 29.8/100,000
tion-based- (CL: 25.2-34.4), Al
S. Al Rajeh, 1989- Eastern prov- 38.5/100,000 Strokes
1998[43] 1993 | Prospective inces 488 age-adjusted NA =15%
S. Al Rajeh, 1993 | 1982- Hospital-based-
[44] 1992 | Retrospective | Riyadh 500 43.8/100,000 186/100,000 NA
Syria (n=1)
Popula-
W. Maziak, 2007 tion-based-
[45] 2004 | Prospective Aleppo 2038 NA 1008/100,000 NA
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Tunisia (n=1)

Popula-
N.A. Romdhane, tion-based- Ke-
1993 [46] 1985 Prospective libia

120/100,000
crude,
184/100,000
age-adjusted

35370 NA NA

in the region was reported to be approximately 1.7:1 and hy-
pertension and diabetes were the most common risk factors
for strok [11]. Another prospective, population based study in
Al Kharga district, New valley, Egypt by El Tallawy et al., in
2010 reported a prevalence of 560/100,000 in the population
>18 years and an incidence of 250/100,000 [12]. Another pro-
spective population-based study conducted by El Tallawy et al.,
in Al Quseir city reported a prevalence of 655/100,000 and an
incidence 181/100,000, with a higher prevalence in males and
with increasing age [13]. Moreover, a retrospective study in
2014 by Khedr et al., reported an incidence of 137/100,000 and
a prevalence of 797/100,000 for stroke, in Qena [12-15]. The
most recent study by El Tallawy et al., in 2015, reported a stroke
incidence of 7.2/100,00 with the most common risk factors be-
ing hypertension, hyperlipidemia and diabetes [16].

Iran: Iran stands out in the MENA region with the most prolific
research on the incidence of stroke with four population-based
and seven hospital-based studies. However, there are no data on
the prevalence of stroke in Iran. Azarpazhooh et al., has published
two population-based studies; the most recent one was a prospec-
tive study on the incidence of stroke in Hajj pilgrims, yielding an
age-adjusted incidence of 7/100,000 [17-19]. The second study
is a large population based study of 450,229 people from Mash-
had, and reported a crude age-adjusted incidence of 13/100,000
[18].In 2011, Sarrafzadegan et al., undertook a population-based
study in Isfahan and reported an incidence of 230/100,000 [20-
23]. Fahimfar et al., undertook a population-based study in 2378
participants and reported an incidence of 450/100,000 in males
and 250/100,000 in females [22]. In a prospective hospital based
study from 2005, Ahangar et al., reported a crude stroke inci-
dence of 52/100,000 with a stroke mortality of 19.2% [21]. In
a hospital based retrospective study, Zabihyan reported an in-
cidence of 1.3/100,000 for sub-arachnoid haemorrhage [24]. In
2013, Tohidi et al., reported an incidence of 326/100,000, in a
small prospective hospital-based study of 2620 subjects [20]. A
hospital-based prospective study by Ghandebari et al., in 2006
reported a stroke incidence of 43.17/100,000 and a mortality of
7.3% for ischemic stroke in Khorasan and noted that rheumatic
valvular disease was the most common cause of ischemic stroke
in young adults [25-27]. In 2013, Firoozabadi et al., reported
an annual incidence of stroke ranging from 48.6-103.4/100,000
with an overall in-hospital mortality of 17.1% and a mortality

of 13% and 23% for ischemic stroke and intracranial haemor-

rhage, respectively. The most common risk factors for stroke
were hypertension, cardiac diseases, history of stroke, diabetes,
dyslipidemia and smoking [26]. Furthermore, Delbari et al., un-
dertook a cross sectional hospital based study in the Qom region
with a sample size of 460, and reported an annual incidence of
53/100,000, with a mortality of 15.3% for ischemic stroke [25].
The most recent study is by Oveisgharan et al., from 2016 and is
a prospective hospital-based study which reported a crude stroke
incidence of 73.4/100,000 [28].

Jordan: There is only one hospital based retrospective study
from Amman by Bahou et al., undertaken in 2009 and report-
ed a haemorrhagic stroke incidence of 15.8/100,000 with an all
stroke mortality of 42% [17].

Kuwait: A prospective, hospital-based study from Adan Hospi-
tal has reported a crude stroke incidence of 27.6/100,000, with
an age-adjusted stroke incidence of 145.6/100,000 and a 30-
day case fatality of 10%. Hypertension, diabetes, heart disease,
smoking and hypercholesterolemia were the most common risk
factors for stroke [29,30]. In 2013, a hospital-based retrospec-
tive study by Ashkanani et al., reported a stroke incidence of
27.6/100,000.

Lebanon: In 2015, a population-based prospective study by Far-
ahetal., reported a surprisingly high prevalence 0f 3630/100,000,
with hypertension, history of heart disease and smoking as risk
factors [31]. In support of this a retrospective population based
study by Lahoud et al., in the same year also reported an age-ad-
justed prevalence of 500/100,000 [32].

Libya: A retrospective, hospital-based study from Beng-
hazi has reported a crude stroke incidence rate of 48/100,000
and an age-adjusted stroke incidence rate of 162/100,000 and
133/100,000 for males and females >45 years of age, respec-
tively. Hypertension, smoking, diabetes and cardiac lesions were
identified as risk factors. In younger patient’s aged 15-45 years
the annual incidence rate of stroke was 14/100,000 with hyper-
tension, diabetes and heart disease being identified as import-
ant risk factors [33]. In a 1986, prospective population based
study from Benghazi, Radakrishnan et al., reported a crude
stroke incidence of 63/100,000 with a crude incidence rate of
39.3/100,00 and 40.3/100,000, respectively and age adjusted
rates of 47.7/100,000 and 46.1/100,000, for men and women,
respectively. Hypertension was the most common risk factor and
was present in 45% of patients, followed by diabetes mellitus

and rheumatic valvular disease, with at least one risk factor pres-
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ent in 78% of patients [34].

Pakistan: A prospective population-based study of 545 sub-
jects in Karachi an exceptionally high incidence of stroke of
19,000/100,000 was reported [35]. In contrast an earlier pro-
spective population based study by Jafar with a sample size of
500 reported an incidence rate of 4800/100,000 in Karachi [36].
Vohra et al., undertook a retrospective hospital based study in
12454 subjects and reported a stroke incidence of 640/100,000,
with an overall stroke morbidity of 30%. Hypertension, cardiac
disease, diabetes, history of previous stroke and smoking were
the most common risk factors for stroke in this study [37].
Palestine: A prospective hospital-based by Sweileh et al., in
2008 with a population size of 186 was conducted between the
years 2006-2007 and the study reported a crude incidence of
51.4/100,000 (CL: 44-58.8). The age-adjusted incidence was
calculated to be §9.8/100,00 age adjusted. Mortality was 21% in
all stroke types. Hypertension, diabetes mellitus and renal dys-
function were the most common risk factor in the patients [38].
Qatar: In a study of prospective and retrospective outcomes un-
dertaken in 1999-2003, Bener et al., reported an incidence of
11.7/100,000. There was a strong association with hypertension
and diabetes with 60% of the stroke patients having had a previ-
ous acute myocardial infarction and 46.4% had diabetes mellitus
[39,40]. In a prospective hospital-based study from 1997, Ha-
mad et al., reported a somewhat higher incidence of 47/100,000
with an overall stroke mortality of 16% [39]. Ibrahim in 2015,
undertook a retrospective population based study and reported a
stroke incidence of 51.8/100,000 and a 30-day stroke mortality
0f 9.3% [41].

Saudi Arabia: A retrospective hospital based study in King Fa-
had National Guard Hospital reported a crude stroke incidence
rate of 43.8/100,000 and hypertension, diabetes mellitus, and
heart disease were common risk factors, smoking was iden-
tified as a less common risk factor in this population [42-44].
Another hospital-based retrospective study from Gizan was
undertaken by Ayoola et al., and reported a stroke incidence of
15.1/100,000 [42]. In 1998, a population-based study from the
Eastern provinces by Al Rajeh et al., reported a stroke incidence
0f 29.8/100,000 and an age-adjusted incidence of 38.5/100,000;
with a stroke mortality of 15%. Hypertension, diabetes, heart
disease, smoking and a previous stroke were the most significant
risk factors for stroke [43].

Syria: In a prospective population based study in Aleppo, the
prevalence of stroke in adults aged 18 to 65 years old was
1000/100,000 and hypertension, obesity and smoking were iden-
tified as the most common risk factors [45].

Tunisia: A prospective population-based study by Romdhane

et al., in 1993 in Kelibia, Tunisia reported a crude prevalence

of 120/100,000, and an age-adjusted prevalence of 184/100,000
[46].
Discussion

Stroke is a major global health problem, particularly in the
MENA region due to an aging population and multi-ethnic expa-
triate population with disparate availability and delivery of health
care [2,47]. To gain an overview of the scope of the problem and
deficiencies of studies in the MENA region, we have completed
a systematic review specifically assessing the availability of ep-
idemiologic data on stroke incidence, prevalence and mortality.
Our review has focused on the MENA region where there is a
predominance of developing countries apart from four gulf na-
tions (Bahrain, Kuwait, Qatar and Saudi Arabia).

The review for the region was published in 2010, but was
derived from data collected between 1983 and 2007 and was
only from seven countries. After age-standardization it revealed
a wide range of stroke incidence ranging from 38.5/100,000 in
Saudi Arabia to 123.7/100,000, in Qatar [3]. This supports the
contention of Feigin et al. (2009), which suggests that stroke
incidence rates in the MENA region are lower than other parts
of the world [48]. Benamer (2014) concluded that the incidence
of both age adjusted and unadjusted incidence of stroke was
lower in the MENA region compared to developed countries
and attributed it to the fact that many of the studies were ei-
ther hospital based or were population based and suffered from
sampling errors [49]. Indeed, none of the studies from the sev-
en Arab countries in the Middle East (ME) he cited, fulfilled
the strict criteria of an ideal epidemiological study proposed by
Sudlow and Warlow (1996) and utilized by Feigin (2004) [7]. In
fact, no Arab countries were included in the systematic review
of worldwide stroke incidence from 1970-2008 by Feigin and
co-workers (2009) [48].

A great deal of weight is being given to the Global and Re-
gional Burden of Stroke (1990-2013) which has revealed diver-
gent data on some stroke mortality and disability between devel-
oped (high-income) and developing (low-and middle-income)
countries [1]. It suggests that certain regions of the world have
a disproportionate increased burden of stroke. Our review has
focused on the MENA region where there is a predominance
of developing countries. No relevant stroke research papers
were found from low-income MENA countries. With exception
of four high-income, Gulf nations (Bahrain, Kuwait, Qatar and
Saudi Arabia), relevant papers were from nine middle income
MENA countries. All papers would be considered developing
countries. Indeed, studies including longitudinal data on stroke
incidence show increasing trends for this parameter [23,41].
Unfortunately, no comparative mortality or disability data was

included in these papers. Nevertheless, these observations sup-

. ________________________________________________________________________________________________________________________________________________|]
Cite this article: Streletz LJ, Mushtak A, Gad H, Abbasi S, Dimassi DM, Akhtar N, et al. Epidemiology of Stroke in the MENA Region:A System-

atic Review. Int J Neu Dis. 2017, 1(1): 10-21.

18/21



Copyright © Streletz LJ et al.

Int J Neurol Neurol Dsord

port the contention of there is a divergence between developed
and developing countries regarding stroke incidence trends over
the past four decades with reduction in developed countries and
increase in developing countries [48].

As observed by prior epidemiologic researchers, MENA
region reports prior to 2014 found a predominance of small
samplings from predominantly hospital-based studies for the
region providing the basis for estimates of stroke incidence and
the outstandingly low figures for several of the middle eastern
gulf countries, particularly Qatar and Kuwait [2]. Our qualita-
tive analysis of the crude incidence and age-adjusted prevalence
in population-based reports between 1995 and 2016, including
the Gulf region, has also found figures lower than most devel-
oped countries (America and Western Europe). This arose from
low numbers of stroke research publications fulfilling our search
criteria. Stroke incidence was biased by small sample sizes, pre-
dominant hospital-based studies and lax epidemiological meth-
odology with mainly observational statistics lacking Confidence
Intervals. Stroke prevalence data was found for seven MENA
countries with only one age-adjusted, population-based report
from 1985 meeting inclusion criteria [46].

In a recent review by El-Hajj and colleagues, 64 papers from
nine Middle Eastern countries were reviewed and analyzed them
for their epidemiologic value including the parameters shared
with our study, including incidence, prevalence and case fatality
[50]. They noted the same difficulties in their attempt to syn-
thesize very heterogeneous studies. As we have remarked, the
studies found were marked by relative lack of community or
population-based acquisition; small sample size; lack of age-ad-
justment and prospective design.

In relation to risk factors for stroke, hypertension was the
most prevalent risk factor, followed by diabetes, dyslipidemia
and cardiac diseases. This simply reflects the huge increase in
obesity and associated cardiometabolic risk factors in the MENA
region [51]. Additionally, recent data from 1491 stroke patients
in the Qatar Stroke registry show that 50% of stroke patients are
aged less than 50 years [41].

There is an obvious need for nationwide coordinated ef-
forts from government and community to prevent and treat
stroke through research and implementation of modern stroke
care planning and registries. Fundamentally, stroke research
should include well-designed epidemiologic studies of the true
incidence, prevalence and case fatality for each of the MENA
countries including those of low income. Considering the urgent
need, this could very well take the form of enrollment in the
WHO STEP wise approach to stroke surveillance [52]. This, to-
gether with community stroke education and stroke risk factor

management, seems a rational approach to an alarming health

problem.
Conclusion

High quality stroke research in the MENA region must be-
come a national priority and appropriate infrastructure provided.

As a first step, national policymakers, public health and medical

care stakeholders need more reliable epidemiologic studies upon

which to gauge the effectiveness of therapeutic and preventive
measures targeting the growing burden of stroke in this region
of the world.

Acknowledgements

The authors wish to acknowledge the research support and
advice rendered by our colleagues Ashfaq Shuaib, MD, Dirk

Deleu, MD, PhD, Naim Haddad, MD, BasimUthman, MD, as

well as the Research Division and Clinical Research Core of

Weill Cornell Medicine in Qatar.

Funding Acknowledgements

The authors disclosed receipt of the following financial
support for the research, authorship, and/or publication of this
article: Prof.Rayaz Malik is principal investigator with co-in-
vestigators Dr. Leopold Streletz, Dr. Naveed Akhtar, and Prof.

Ahmed Khattab on grant NPRP 6 - 565 - 3 — 141, from the Qatar

National Research Fund (a member of Qatar Foundation). The

statements made herein are solely the responsibility of the au-

thors.

References

1. Feigin VL, Forouzanfar MH, Krishnamurthi R, Mensah GA,
Connor M, Bennett D, et al. Global and regional burden of
stroke during 1990-2010: findings from the Global Burden
of Disease Study 2010. The Lancet. 2014; 383: 245-255.

2. Krishnamurthi RV, Feigin VL, Forouzanfar MH, Mensah
GA, Connor M, Bennett DA, et al. Global and regional bur-
den of first-ever ischemic and hemorrhagic stroke during
1990-2010. Lancet Glob Health. 2013; 1: 259-281.

3. TranJ, Mirzaei M, Anderson L, Leeder SR. The epidemiol-
ogy of stroke in the Middle East and North Africa. J Neurol
Sci. 2010; 295: 38-40.

4. WHO. Burden of Disease Statistics. Geneva, Switzerland:
World Health Organization. 2012.

5. Hankey GJ. Potential New Risk Factors for Ischemic
Stroke. Stroke. 2006: 37: 2181-2188.

6. Deleu D, Hamad AA, Kamran S, El Siddig A, Al HailH,
Hamdy SM. Ethnic variations in risk factor profile, pattern
and recurrence of non-cardioembolic ischemic stroke. Ar-
chives of medical research. 2006; 37: 655-662.

7. Feigin V, Hoorn SV. How to study stroke incidence. The
Lancet. 2004; 363: 1920-1921.

8. Moher D, Liberati A, Tetzlaff J, Altman DG, PRISMA
Group. Preferred reporting items for systematic reviews and

|
Cite this article: Streletz LJ, Mushtak A, Gad H, Abbasi S, Dimassi DM, Akhtar N,et al. Epidemiology of Stroke in the MENA Region:A System-

atic Review. Int J Neu Dis. 2017, 1(1): 10-21.

19/21


https://www.ncbi.nlm.nih.gov/pubmed/24449944
https://www.ncbi.nlm.nih.gov/pubmed/24449944
https://www.ncbi.nlm.nih.gov/pubmed/24449944
https://www.ncbi.nlm.nih.gov/pubmed/24449944
https://www.ncbi.nlm.nih.gov/pubmed/25104492
https://www.ncbi.nlm.nih.gov/pubmed/25104492
https://www.ncbi.nlm.nih.gov/pubmed/25104492
https://www.ncbi.nlm.nih.gov/pubmed/25104492
https://www.ncbi.nlm.nih.gov/pubmed/20541222
https://www.ncbi.nlm.nih.gov/pubmed/20541222
https://www.ncbi.nlm.nih.gov/pubmed/20541222
http://www.who.int/healthinfo/global_burden_disease/en/
http://www.who.int/healthinfo/global_burden_disease/en/
https://www.ncbi.nlm.nih.gov/pubmed/16809576
https://www.ncbi.nlm.nih.gov/pubmed/16809576
https://www.ncbi.nlm.nih.gov/pubmed/16740438
https://www.ncbi.nlm.nih.gov/pubmed/16740438
https://www.ncbi.nlm.nih.gov/pubmed/16740438
https://www.ncbi.nlm.nih.gov/pubmed/16740438
https://www.ncbi.nlm.nih.gov/pubmed/15194247
https://www.ncbi.nlm.nih.gov/pubmed/15194247
https://www.ncbi.nlm.nih.gov/pubmed/20171303
https://www.ncbi.nlm.nih.gov/pubmed/20171303

Copyright © Streletz LJ et al.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

meta-analyses: the PRISMA statement. Int J Surg. 2010; 8:
336-341.

Al-JishiAA, MohanPK. Profile of stroke in Bahrain. Neuro-
sciences (Riyadh). 2000; 5: 30-34.

Al BannaM, BaldawiH, KadhimA, HumaidanH, Whitford-
DL. Stroke in Bahrain: rising incidence, multiple risk fac-
tors, and suboptimal care. Int J Stroke. 2015; 10: 615-618.
Khedr EM, Elfetoh NA, Al AttarG, Ahmed MA, Ali AM,
Hamdy A, et al. Epidemiological study and risk factors
of stroke in Assiut Governorate, Egypt: community-based
study. Neuroepidemiology. 2013; 40: 288-294.

Khedr EM, Fawi G, Abdela M, Mohammed TA, Ahmed
MA, El-Fetoh NA, et al. Prevalence of ischemic and hem-
orrhagic strokes in Qena Governorate, Egypt: communi-
ty-based study. J Stroke Cerebrovasc Dis. 2014; 23: 1843-
1848.

El-Tallawy HN, Farghaly WMA, Shehata GA, Abdel-Ha-
keem NM, Rageh TA, Badry R, et al. Epidemiology of
non-fatal cerebrovascular stroke and transient ischemic at-
tacks in Al Quseir, Egypt. Clin Interv Aging. 2013; 8: 1547-
1551.

Farghaly WM, El-Tallawy HN, Shehata GA, Rageh TA,
Abdel-Hakeem NM, Elhamed MAA, et al. Epidemiology
of nonfatal stroke and transient ischemic attack in Al-Khar-
ga District, New Valley, Egypt. Neuropsychiatr Dis Treat.
2013;9: 1785.

El Tallawy HN, Farghaly WM, Metwaly NA, Rageh TA,
Shehata GA, Elfetoh NA, et al. Door-to-door survey of ma-
jor neurological disorders in Al Kharga District, New Val-
ley, Egypt: methodological aspects. Neuroepidemiology.
2010; 35: 185-190.

El Tallawy HN, Farghaly WM, Badry R, Hamdy NA, She-
hata GA, Rageh TA, et al. Epidemiology and clinical pre-
sentation of stroke in Upper Egypt (desert area). Neuropsy-
chiatr Dis Treat. 2015; 11: 2177.

Bahou YG. Intracerebral hemorrhage. Neurosciences (Ri-
yadh). 2009; 14: 152-157.

Azarpazhooh MR, Shahripour RB, Kapral MK, Mokhber
N, Shoeibi A, Farzadfard MT, et al. Incidence of first ever
stroke during Hajj ceremony. BMC Neurol. 2013; 13: 193.
Azarpazhooh MR, Etemadi MM, Donnan GA, Mokhber N,
Majdi MR, GhayourM, et al. Excessive incidence of stroke
in Iran: Evidence from the Mashhad stroke incidence study
(MSIS), a population-based study of stroke. Stroke. 2010;
5:207.

Tohidi M, Mohebi R, Cheraghi L, Hajsheikholeslami F,
Aref S, Nouri S, et al. Lipid profile components and inci-

dent cerebrovascular events versus coronary heart disease;

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

the result of 9 years follow-up in Tehran Lipid and Glucose
Study. Clin Biochem. 2013: 46: 716-721.

Ahangar AA, AshrafVaghefi SB, Ramaezani M. Epidemio-
logical Evaluation of Stroke in Babol, Northern Iran (2001—
2003). Eur Neurol. 2005; 54: 93-97.

Fahimfar N, Khalili D, Mohebi R, Azizi F, Hadaegh F. Risk
factors for ischemic stroke; results from 9 years of fol-
low-up in a population based cohort of Iran. BMC Neurol.
2012; 12: 117.

Sarrafzadegan N, Talaei M, Sadeghi M, Kelishadi R, Ove-
isgharan S, Mohammadifard N, et al. The Isfahan cohort
study: rationale, methods and main findings. ] Hum Hyper-
tens. 2011; 25: 545.

Zabihyan S, Etemadrezaie H, Baharvahdat H, Bateni F, Ra-
jabi P, Nekooei S, et al. What is the real incidence of an-
eurysmal subarachnoid hemorrhage in the Middle East? A
preliminary multicenter study in Iran. World Neurosurg.
2011; 76: 372-373.

Delbari A, Salman Roghani R, Tabatabaei SS, Lokk J. A
stroke study of an urban area of Iran: risk factors, length of
stay, case fatality, and discharge destination. J Stroke Cere-
brovasc Dis. 2010; 19: 104-109.

FiroozabadiMD, Kazemi T, Sharifzadeh G, Dadbeh S, De-
hghan P. Stroke in Birjand, Iran: A hospital-based study of
acute stroke. Iran Red Crescent Med J. 2013; 15.
GhandehariK, Moud ZI. Incidence and etiology of ischemic
stroke in Persian young adults. Acta Neurol Scand. 2006;
113: 121-124.

Oveisgharan S, Ghaemmaghami AB, Bahonar A, Sarrafza-
degan N. Case fatality ratefand disability of stroke in Isfah-
an, Iran: Isfahan stroke registry. Iran J Neurol. 2016; 15: 9.
Ashkanani A, Hassan KA, Lamdhade S. Risk factors of
stroke patients admitted to a general hospital in Kuwait. Int
J Neurosci. 2012; 123: 89-92.

Abdul-Ghaffar NU, el-Sonbaty MR, el-Din Abdul-Baky
MS, Marafie AA, al-Said AM. Stroke in Kuwait: a three-
year prospective study. Neuroepidemiology. 1997; 16: 40-
47.

Farah R, Zeidan RK, Chahine MN, Asmar R, Chahine R,
Salameh P, et al. Prevalence of stroke symptoms among
stroke-free residents: first national data from Lebanon. Int
J Stroke. 2015; 10: 83-88.

Lahoud N, Salameh P, Saleh N, Hosseini H. Prevalence of
Lebanese stroke survivors: a comparative pilot study. J Epi-
demiol Glob Health. 2016; 6: 169-176.

El Zunni S, Ahmed M, Prakash PS, Hassan KM. Stroke:
Incidence and pattern in Benghazi, Libya. Ann Saudi Med.
1995; 15: 367-369.

|
Cite this article: Streletz LJ, Mushtak A, Gad H, Abbasi S, Dimassi DM, Akhtar N,et al. Epidemiology of Stroke in the MENA Region:A System-
atic Review. Int J Neu Dis. 2017, 1(1): 10-21.

20/21


https://www.ncbi.nlm.nih.gov/pubmed/23531403
https://www.ncbi.nlm.nih.gov/pubmed/23531403
https://www.karger.com/Article/Abstract/88643
https://www.karger.com/Article/Abstract/88643
https://www.karger.com/Article/Abstract/88643
https://www.ncbi.nlm.nih.gov/pubmed/23031547
https://www.ncbi.nlm.nih.gov/pubmed/23031547
https://www.ncbi.nlm.nih.gov/pubmed/23031547
https://www.ncbi.nlm.nih.gov/pubmed/23031547
https://www.ncbi.nlm.nih.gov/pubmed/21107436
https://www.ncbi.nlm.nih.gov/pubmed/21107436
https://www.ncbi.nlm.nih.gov/pubmed/21107436
https://www.ncbi.nlm.nih.gov/pubmed/21107436
https://www.ncbi.nlm.nih.gov/pubmed/22152555
https://www.ncbi.nlm.nih.gov/pubmed/22152555
https://www.ncbi.nlm.nih.gov/pubmed/22152555
https://www.ncbi.nlm.nih.gov/pubmed/22152555
https://www.ncbi.nlm.nih.gov/pubmed/22152555
https://www.ncbi.nlm.nih.gov/pubmed/20189085
https://www.ncbi.nlm.nih.gov/pubmed/20189085
https://www.ncbi.nlm.nih.gov/pubmed/20189085
https://www.ncbi.nlm.nih.gov/pubmed/20189085
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3745760/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3745760/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3745760/
https://www.ncbi.nlm.nih.gov/pubmed/16411973
https://www.ncbi.nlm.nih.gov/pubmed/16411973
https://www.ncbi.nlm.nih.gov/pubmed/16411973
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4852074/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4852074/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4852074/
https://www.ncbi.nlm.nih.gov/pubmed/23005700
https://www.ncbi.nlm.nih.gov/pubmed/23005700
https://www.ncbi.nlm.nih.gov/pubmed/23005700
file:///C:/Users/uma/Downloads/8994939
file:///C:/Users/uma/Downloads/8994939
file:///C:/Users/uma/Downloads/8994939
file:///C:/Users/uma/Downloads/8994939
https://www.ncbi.nlm.nih.gov/pubmed/26178607
https://www.ncbi.nlm.nih.gov/pubmed/26178607
https://www.ncbi.nlm.nih.gov/pubmed/26178607
https://www.ncbi.nlm.nih.gov/pubmed/26178607
https://www.ncbi.nlm.nih.gov/pubmed/26599284
https://www.ncbi.nlm.nih.gov/pubmed/26599284
https://www.ncbi.nlm.nih.gov/pubmed/26599284
https://www.ncbi.nlm.nih.gov/pubmed/17590609
https://www.ncbi.nlm.nih.gov/pubmed/17590609
https://www.ncbi.nlm.nih.gov/pubmed/17590609
https://www.ncbi.nlm.nih.gov/pubmed/20171303
https://www.ncbi.nlm.nih.gov/pubmed/20171303
https://www.ncbi.nlm.nih.gov/pubmed/24276659
https://www.ncbi.nlm.nih.gov/pubmed/24276659
https://www.ncbi.nlm.nih.gov/pubmed/25846214
https://www.ncbi.nlm.nih.gov/pubmed/25846214
https://www.ncbi.nlm.nih.gov/pubmed/25846214
https://www.ncbi.nlm.nih.gov/pubmed/23486276
https://www.ncbi.nlm.nih.gov/pubmed/23486276
https://www.ncbi.nlm.nih.gov/pubmed/23486276
https://www.ncbi.nlm.nih.gov/pubmed/23486276
https://www.ncbi.nlm.nih.gov/pubmed/24957312
https://www.ncbi.nlm.nih.gov/pubmed/24957312
https://www.ncbi.nlm.nih.gov/pubmed/24957312
https://www.ncbi.nlm.nih.gov/pubmed/24957312
https://www.ncbi.nlm.nih.gov/pubmed/24957312
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3839683/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3839683/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3839683/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3839683/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3839683/
https://www.ncbi.nlm.nih.gov/pubmed/24273409
https://www.ncbi.nlm.nih.gov/pubmed/24273409
https://www.ncbi.nlm.nih.gov/pubmed/24273409
https://www.ncbi.nlm.nih.gov/pubmed/24273409
https://www.ncbi.nlm.nih.gov/pubmed/24273409
https://www.ncbi.nlm.nih.gov/pubmed/20664292
https://www.ncbi.nlm.nih.gov/pubmed/20664292
https://www.ncbi.nlm.nih.gov/pubmed/20664292
https://www.ncbi.nlm.nih.gov/pubmed/20664292
https://www.ncbi.nlm.nih.gov/pubmed/20664292
https://www.ncbi.nlm.nih.gov/pubmed/26346729
https://www.ncbi.nlm.nih.gov/pubmed/26346729
https://www.ncbi.nlm.nih.gov/pubmed/26346729
https://www.ncbi.nlm.nih.gov/pubmed/26346729
https://www.ncbi.nlm.nih.gov/pubmed/21048601
https://www.ncbi.nlm.nih.gov/pubmed/21048601
https://www.ncbi.nlm.nih.gov/pubmed/24308305
https://www.ncbi.nlm.nih.gov/pubmed/24308305
https://www.ncbi.nlm.nih.gov/pubmed/24308305
https://www.ncbi.nlm.nih.gov/pubmed/19926844
https://www.ncbi.nlm.nih.gov/pubmed/19926844
https://www.ncbi.nlm.nih.gov/pubmed/19926844
https://www.ncbi.nlm.nih.gov/pubmed/19926844
https://www.ncbi.nlm.nih.gov/pubmed/19926844
https://www.ncbi.nlm.nih.gov/pubmed/23531403
https://www.ncbi.nlm.nih.gov/pubmed/23531403
https://www.ncbi.nlm.nih.gov/pubmed/23531403

Copyright © Streletz LJ et al.

Int J Neurol Neurol Dsord

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

Radhakrishnan K, Ashok PP, Sridharan R, Mousa ME.
Stroke in the young: incidence and pattern in Benghazi,
Libya. Acta Neurol Scand. 1986; 73: 434-438.

Kamal AK, Itrat A, Murtaza M, Khan M, Rasheed A, Ali A,
et al. The burden of stroke and transient ischemic attack in
Pakistan: a community-based prevalence study. BMC Neu-
rol. 2009; 9: 58.

Jafar TH. Blood pressure, diabetes, and increased dietary
salt associated with stroke--results from a community-based
study in Pakistan. J Hum Hypertens. 2006; 20: 83-85.
Vohra EA, Ahmed WU, Ali M. Actiology and prognostic
factors of patients admitted for stroke. J Pak Med Assoc.
2000; 50: 234-236.

Sweileh WM, Sawalha AF, Al-Aqad SM, Zyoud SH, Al-Ja-
bi SW.The epidemiology of stroke in northern palestine:
a 1-year, hospital-based study. J Stroke Cerebrovasc Dis.
2008; 17: 406-411.

Hamad A, Sokrab TEO, Momeni S, Mesraoua B, Lingren A.
Stroke in Qatar: A one-year, hospital-based study. J Stroke
Cerebrovasc Dis. 2001; 10: 236-241.

Bener A, Kamran S, Elouzi EB, Hamad A, Heller RF. Asso-
ciation between stroke and acute myocardial infarction and
its related risk factors: hypertension and diabetes. Anadolu
Kardiyol Derg. 2006; 6: 24-27.

Ibrahim,F, Deleu D, Akhtar N, Al-Yazeedi W, Mesraoua B,
Kamran S, et al. Burden of Stroke in Qatar. J Stroke Cere-
brovasc Dis. 2015; 24: 2875-2879.

Ayoola AE, Banzal SS, Elamin AK, Gadour MO, Elsamma-
ni EW, Al-Hazmi MH. Profile of stroke in Gizan, Kingdom
of Saudi Arabia. Neurosciences (Riyadh). 2003; 8: 229-232.
al-Rajeh S, Larbi EB, Bademosi O, Awada A, Yousef A,
al-Freihi H, et al. Stroke register: experience from the east-
ern province of Saudi Arabia. Cerebrovasc Dis. 1998; 8:
86-89.

Al Rajeh S, Bademosi O, Ismail H, Awada A, Dawodu A,
Al-Freihi H, et al. A community survey of neurological dis-
orders in Saudi Arabia: the Thugbah study. Neuroepidemi-
ology. 1993; 12: 164-178.

Maziak W, Rastam S, Mzayek F, Ward KD, Eissenberg
T, Keil U. Cardiovascular health among adults in Syria: a
model from developing countries. Ann Epidemiol. 2007;
17: 713-720.

Romdhane NA, Hamida MB, Mrabet A, Larnaout A, Sa-
moud S, Hamda AB, et al. Prevalence study of neurologic
disorders in Kelibia (Tunisia). Neuroepidemiology. 1993;
12: 285-299.

Feigin VL, Mensah GA, Norrving B, Murray CJ, Roth GA.
Atlas of the global burden of stroke (1990-2013): the GBD

48.

49.

50.

51.

52.

2013 study. Neuroepidemiology. 2015; 45: 230-236.
Feigin VL, Lawes CM, Bennett DA, Barker-Collo SL,
Parag V. Worldwide stroke incidence and early case fatality
reported in 56 population-based studies: a systematic re-
view. Lancet Neurol. 2009: 8: 355-369.

Benamer HT. Neurological disorders in the Arab world.
Springer International Publishing. 2014; 167-179.

El-Hajj M, Salameh P, Rachidi S, Hosseini H. The epidemi-
ology of stroke in the Middle East. European Stroke Jour-
nal. 2016; 1: 180-198.

Boutayeb A, Derouich M, Boutayeb W, Lamlili MEN. Cere-
brovascular Diseases and Associated Risk Factors in WHO
Eastern Mediterranean Countries. 2014.

WHO STEPS Stroke Manual: the WHO STEP wise ap-
proach to stroke surveillance / Noncommunicable Diseases
and Mental Health, World Health Organization. 2006.

L__________________________________________________________________________________________________________________________________|
Cite this article: Streletz LJ, Mushtak A, Gad H, Abbasi S, Dimassi DM, Akhtar N,et al. Epidemiology of Stroke in the MENA Region:A System-
atic Review. Int J Neu Dis. 2017, 1(1): 10-21.

21/21


https://www.ncbi.nlm.nih.gov/pubmed/3727919
https://www.ncbi.nlm.nih.gov/pubmed/3727919
https://www.ncbi.nlm.nih.gov/pubmed/3727919
https://www.ncbi.nlm.nih.gov/pubmed/19948076
https://www.ncbi.nlm.nih.gov/pubmed/19948076
https://www.ncbi.nlm.nih.gov/pubmed/19948076
https://www.ncbi.nlm.nih.gov/pubmed/19948076
https://www.ncbi.nlm.nih.gov/pubmed/16151442
https://www.ncbi.nlm.nih.gov/pubmed/16151442
https://www.ncbi.nlm.nih.gov/pubmed/16151442
https://www.ncbi.nlm.nih.gov/m/pubmed/10992700/
https://www.ncbi.nlm.nih.gov/m/pubmed/10992700/
https://www.ncbi.nlm.nih.gov/m/pubmed/10992700/
https://www.ncbi.nlm.nih.gov/pubmed/18984436
https://www.ncbi.nlm.nih.gov/pubmed/18984436
https://www.ncbi.nlm.nih.gov/pubmed/18984436
https://www.ncbi.nlm.nih.gov/pubmed/18984436
https://www.ncbi.nlm.nih.gov/pubmed/17903831
https://www.ncbi.nlm.nih.gov/pubmed/17903831
https://www.ncbi.nlm.nih.gov/pubmed/17903831
https://www.ncbi.nlm.nih.gov/pubmed/16524796
https://www.ncbi.nlm.nih.gov/pubmed/16524796
https://www.ncbi.nlm.nih.gov/pubmed/16524796
https://www.ncbi.nlm.nih.gov/pubmed/16524796
https://www.ncbi.nlm.nih.gov/pubmed/26604108
https://www.ncbi.nlm.nih.gov/pubmed/26604108
https://www.ncbi.nlm.nih.gov/pubmed/26604108
https://www.ncbi.nlm.nih.gov/pubmed/23648885
https://www.ncbi.nlm.nih.gov/pubmed/23648885
https://www.ncbi.nlm.nih.gov/pubmed/23648885
https://www.ncbi.nlm.nih.gov/pubmed/9548005
https://www.ncbi.nlm.nih.gov/pubmed/9548005
https://www.ncbi.nlm.nih.gov/pubmed/9548005
https://www.ncbi.nlm.nih.gov/pubmed/9548005
https://www.ncbi.nlm.nih.gov/pubmed/8272177
https://www.ncbi.nlm.nih.gov/pubmed/8272177
https://www.ncbi.nlm.nih.gov/pubmed/8272177
https://www.ncbi.nlm.nih.gov/pubmed/8272177
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1994693/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1994693/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1994693/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1994693/
https://www.ncbi.nlm.nih.gov/pubmed/8309504
https://www.ncbi.nlm.nih.gov/pubmed/8309504
https://www.ncbi.nlm.nih.gov/pubmed/8309504
https://www.ncbi.nlm.nih.gov/pubmed/8309504
https://www.ncbi.nlm.nih.gov/pubmed/26505985
https://www.ncbi.nlm.nih.gov/pubmed/26505985
https://www.ncbi.nlm.nih.gov/pubmed/26505985
https://www.ncbi.nlm.nih.gov/pubmed/19233729
https://www.ncbi.nlm.nih.gov/pubmed/19233729
https://www.ncbi.nlm.nih.gov/pubmed/19233729
https://www.ncbi.nlm.nih.gov/pubmed/19233729
https://link.springer.com/book/10.1007%2F978-3-319-07257-9
https://link.springer.com/book/10.1007%2F978-3-319-07257-9
http://journals.sagepub.com/doi/pdf/10.1177/2396987316654338
http://journals.sagepub.com/doi/pdf/10.1177/2396987316654338
http://journals.sagepub.com/doi/pdf/10.1177/2396987316654338
http://www.sciencedomain.org/abstract/4141
http://www.sciencedomain.org/abstract/4141
http://www.sciencedomain.org/abstract/4141
http://apps.who.int/iris/handle/10665/43420
http://apps.who.int/iris/handle/10665/43420
http://apps.who.int/iris/handle/10665/43420

