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Background: Although stroke is one of the leading causes of morbidity and mortality

worldwide, no studies on stroke were reported from Palestine. The objective of this

study was to identify the risk factors and incidence rates of stroke in a well-defined

area in north Palestine (i.e., the district of Nablus) with 362,159 native Palestinian in-

habitants. Methods: All patients admitted to Al-Watani governmental hospital from

September 2006 to August 2007 and given the diagnosis of acute stroke were in-

cluded in the study. Diagnosis of stroke was confirmed by computerized tomogra-

phy scan. Demographic characteristics and clinical data pertaining to the patients

were obtained from their medical files. Results: A total of 186 patients with stroke

(95 female and 91 male) were identified during the study. The average age of the

patients was 69.09 6 10.9 years. Among the total patients, 112 had a first-ever stroke

(FES) and 74 had recurrent stroke (RS). Hypertension, diabetes mellitus, and renal

dysfunction were the most common risk factors with comparable prevalence in

both FES and RS. The majority of patients (153; 82.3%) had ischemic stroke subtype

whereas 33 (17.7%) had hemorrhagic stroke subtype. The overall (FES 1 RS) annual

crude incidence rate of stroke was 51.4 per 100,000 persons whereas the annual

crude incidence rate of FES was 31 per 100,000 persons. The age-adjusted incidence

rates were 54.5 (FES) and 89.8 (FES and RS). The overall inhospital mortality was

21% and was higher in patients with RS than in those with FES. Conclusion: Modifi-

able risk factors were common among patients with stroke. Better control of these

risk factors might decrease incidence of stroke and all consequences thereafter. Inci-

dence rate and inhospital mortality of stroke reported in this study were within the

range reported from other Arab countries. Key Words: Stroke—incidence rate—

Palestine.
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Stroke is one of the leading causes of morbidity and

mortality worldwide.1 Ethnic and racial variations in

risk factors, incidence rates, and outcome of stroke are

well documented.2-8 Therefore, epidemiologic studies
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on stroke in different parts of the world are needed.

Such data are important for health policy makers to direct

resources and implement preventive measures, especially

in developing countries where stroke is still a true eco-

nomic and health burden. Although epidemiologic stud-

ies on stroke were carried out in different parts of the

world including some neighboring Arab countries,9-12

there were no published data from Palestine. In Palestine,

the Ministry of Health is the major provider of medical

services for a total population of 4,151,668 inhabitants.

In the northern part of Palestine, Nablus district is

a well-defined area with a total population of 362,159 na-

tive Palestinian inhabitants (Fig 1). Al-watani Hospital is

the only referral governmental hospital in Nablus district

that offers medical services to patients with acute stroke.
iseases, Vol. 17, No. 6 (November-December), 2008: pp 406-411
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Figure 1. Map of Nablus district, West Bank,

Palestine.
Patients with acute stroke are admitted to the emergency

department of Al-watani Hospital and treated as inpa-

tients. The hospital is located in the center of the district

and offers 24-hour emergency services for acute stroke.

This study was carried out with the following objectives:

(1) identify stroke-related risk factors among patients

with stroke; and (2) estimate the incidence of stroke in

Nablus district, northern Palestine.

Methods

This 1-year, hospital-based study was conducted from

September 1, 2006, until August 31, 2007. All patients ad-

mitted with acute stroke were included in the study. Two

of the authors were responsible for the 24-hour coverage

of the patients admitted to the hospital with stroke diag-

nosis during the study period. One author was responsi-

ble for death certificates and identification of the cause of

death. Follow-up during hospital stay was assigned to the

other two authors. Diagnosis of stroke was carried out by

computerized tomography (CT) scan. Patients with no

confirmed CT scan or those suspected of having transient

stroke were excluded from the study. Data collection was

approved by the hospital administration and by medical

ethics committee. Data for this study were obtained

from patients’ medical files. The data collected included:

age, sex, and risk factors. Risk factors that were consid-

ered in this study were: hypertension (HTN), diabetes
mellitus (DM), congestive heart failure, atrial fibrillation,

ischemic heart disease, renal dysfunction, obesity, and

smoking. Renal dysfunction was defined as creatinine

clearance (CrCl) less than 60 mL/min. CrCl was calcu-

lated for all patients using Cockcroft-Gault formula and

values for female patients were obtained by multiplying

the result by 0.85. Obesity was defined as a body mass in-

dex greater than 30 for both male and female patients. To

compare our results with those reported from the neigh-

boring Arab countries, a PubMed search was conducted

using the key word ‘‘stroke’’ followed by the name of

each Arab country. The results obtained were used for

comparative purposes.

Statistical Analysis

Analysis of data was carried out using software (Statis-

tical Package for Social Sciences [SPSS], Version 15.0,

Chicago, IL). Overall incidence rates and age- and sex-

specific rates were calculated using the incidence rate

formula. The annual incidence rate was presented as

number of cases per 100,000 persons. The age variable

was presented as 10-year age groups. The 95% confidence

interval (CI) of the incidence rates was calculated using

standard statistical techniques. The age-adjusted inci-

dence rates were calculated based on the standard world

population. The total number of population and the age-

specific population in Nablus district were obtained from
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Table 1. Patient characteristics of first-ever stroke were compared with recurrent stroke

Variable FES n (%) RS n (%) Total stroke n (%)

Sex

Male 48 (42.9) 43 (58.1) 91 (48.9)

Female 64 (57.1) 31 (41.9) 95 (51.1)

Age (mean), y 68.24 6 11.29 70.39 6 10.25 69.09 6 10.9

Age categories, y

40-49 7 (6.3) 2 (2.7) 9 (4.8)

50-59 16 (14.3) 8 (10.8) 24 (12.9)

60-69 35 (31.3) 18 (24.3) 53 (28.5)

70-79 32 (28.6) 29 (39.2) 61 (32.8)

.80 22 (19.6) 17 (23) 39 (21)

Stroke subtype

Ischemic 92 (82.1) 61 (82.4) 153 (82.3)

Hemorrhagic 20 (17.9) 13 (17.6) 33 (17.7)

Smoking 29 (25.9) 10 (13.5) 39 (21)

Hypertension 72 (64.3) 58 (44.6) 130 (69.9)

Diabetes 47 (42) 37 (50) 84 (45.2)

Congestive heart failure 14 (12.5) 9 (12.2) 23 (12.4)

Ischemic heart disease 11 (9.8) 3 (4.1) 14 (7.5)

Atrial fibrillation 17 (15.2) 9 (12.2) 26 (14)

Renal dysfunction 31 (27.7) 32 (50.8) 63 (33.9)

Obesity 19 (17) 12 (16.2) 31 (16.7)

Die in hospital 15 (13.4) 24 (32.4) 39 (21)

Abbreviations: FES, first-ever stroke; RS, recurrent stroke.
the Palestinian Central Bureau of Statistics and were

based on the latest national census.13

Results

During the study period, 186 patients with acute stroke

were admitted to Al-Watani Hospital and were treated as

inpatients (Table 1). The majority (58%) of the patients

were admitted during the 4 cold months (December, Jan-

uary, February, and March) whereas 29.6% of the patients

were admitted during the 4 hot months (May, June, July,

and August). The average age of the patients with stroke

was 69.09 6 10.9 years and there was no significant differ-
ence in the mean age between patients of either sex (69.46

6 10.76 years for men v 68.74 6 11.09 years for women). In

all, 74 (39.8%) of the patients had recurrent stroke (RS)

attacks whereas 112 (60.2%) had a first-ever stroke

(FES). Table 1 describes the age, sex, and risk factors in pa-

tients with FES or RS. The mean age in both groups was

comparable. Male sex was more common in FES whereas

female sex was more common in patients with RS. In the

whole stroke sample, male:female ratio was approxi-

mately 1:1. In both groups, HTN was the most common

risk factor followed by DM and renal dysfunction. CT

scan results indicated that 153 (82.3%) of all stroke cases

were of the ischemic subtype and 33 (17.7%) cases were
Table 2. Age-and sex-specific annual incidence rates per 100,000 persons for first-ever and recurrent stroke in Nablus,

northern Palestine

Male Female Total

Age category, y n Rate 95% CI n Rate 95% CI n Rate 95% CI Adjusted rate*

#39 0 0 0 0 0 0 0 0 0 0

40-49 3 25.4 0-54.21 6 51.9 10.4-93.4 9 38.55 13.4-63.7 4.6

50-59 13 176 80.3-271.7 11 118.5 48.5-188.5 24 144 86.4-201.6 12.95

60-69 26 463.8 284.8-640.8 27 391.8 243.8-539.8 53 424 309.8-538.2 29.68

70-79 29 962.5 612.2-1312.8 32 862.3 563.8-1161.2 61 907.2 679.4-1134.8 27.22

$80 20 1664 934.8-2393.2 19 1424.3 784.1-2064.5 39 1537.8 1055.2-2020.4 15.37

Total 91 49.4 39.2-59.6 95 53.4 42.7-64.1 186 51.4 44-58.8 89.82

Abbreviations: CI, confidence interval.

*Adjusted rates were calculated based on standard world population.
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Table 3. Age-and sex-specific annual incidence rates per 100,000 persons for first-ever stroke in Nablus, northern Palestine

Male Female Total

Age category, y n Rate 95% CI n Rate 95% CI n Rate 95% CI Adjusted rate*

#39 0 0 0 0 0 0 0 0 0 0

40-49 3 25.4 0-54.21 4 34.7 0.7-68.7 7 29.8 7.6-52.2 3.59

50-59 7 94.8 24.5-165.1 9 96.9 33.6-160.2 16 96 49-143 8.4

60-69 14 249.7 118.7-379.7 21 304.7 174.4-435 35 280 187.2-372.8 19.6

70-79 15 497.8 245.8-749.8 17 458.1 240.4-675.8 32 475.8 310.9-640.7 14.27

$80 9 748.7 259.6-1237.8 13 974.5 445.2-1503.8 22 867.4 505-1229.8 8.67

Total 48 26 18.6-33.4 64 36 27.2-44.8 112 31 25.3-36.7 54.53

Abbreviations: CI, confidence interval.

*Adjusted rates were calculated based on standard world population.
of the hemorrhagic subtype. Similar distribution of stroke

subtypes was found in patients with FES or RS. In this

study, 21% of patients (13.4% FES and 32.4% RS) died in

the hospital. Mortality was higher in men, patients with

RS, and those with hemorrhagic stroke subtype.

The overall annual crude incidence rate of stroke (RS

and FES) was 51.4 per 100,000 persons (95% CI: 44-58.8):

49.4 for men and 53.4 for women. The age- and sex-spe-

cific incidence rates are demonstrated in Table 2. Results

show a steep increase in the incidence of stroke with in-

creasing age in both sexes (Tables 1 and 2). The peak

age-specific incidence rates in both sexes were in the sev-

enth decade. The lowest incidence rate was in patients

younger than 50 years in both men and women. In gen-

eral, the incidence rates in men were higher than women

across all age groups except for the patients in the age

group younger than 50 years. In this particular age group,

the annual incidence rate in women was almost double

that in men (51.9 v 25.4/100,000 persons, respectively).

The overall annual crude incidence rate was slightly in

favor of women (53.4 v 49.4/100,000 persons). The age-

adjusted annual incidence rate for the overall stroke sam-

ple (FES 1 RS) was 89.8 per 100,000 persons.

Table 4. Unadjusted annual incidence rates per 100,000

population in different study populations of different Arab

countries

Place of study

No. of

cases

Unadjusted

incidence rate Reference

Saudi Arabia 488 29.8 [14]

Kuwait 80 27.6 [32]

Qatar 217 41 [9]

Libya 921 48 [33]

Libya* 329 63 [29]

Palestine 112 31 Current study

Palestine* 186 51.4

All these studies except the one from Saudi Arabia were hospital

based.

*Incidence of first-ever and recurrent stroke.
The annual crude incidence rate of FES was 31 per

100,000 person-years (95% CI: 25.3-36.7) (Table 3). In

FES group, male patients had a lower annual crude inci-

dence rate than female patients (male 26, 95% CI: 18.6-

33.4; female 36, 95% CI: 27.2-44.8). Furthermore, in the

FES group, women had higher incidence rates across all

age groups compared with men. The peak age-specific in-

cidence in both sexes was in the eighth decade. The age-

adjusted annual incidence rate for the FES was 54.4 per

100,000 persons.

Discussion

In this 1-year, hospital-based study, risk factors and

incidence rate in a well-defined area in north Palestine

were described. In the current study, male:female ratio

was different than that reported from other countries.14-16

Most of the previously published reports showed a higher

ratio for male patients. However, our results regarding

sex distribution was similar to some studies carried out

in Saudi Arabia and Babol/Iran.17,18 The unexpectedly

low male:female ratio in our study might suggest the

presence of undiagnosed or poorly controlled stroke-

related risk factors among women in Palestine. This find-

ing mandates raising the awareness of stroke-related risk

factors among women. Screening and management of

existing risk factors, such as HTN and DM, should be

the primary prevention strategy in stroke management.

The high prevalence of HTN in the current study might

suggest poor treatment or poor compliance with HTN

medication. Studies have indicated that the use of anti-

HTN treatment can substantially reduce the risk of

stroke.19-21 Nonetheless, blood pressure is poorly con-

trolled among individuals who have experienced a previ-

ous stroke.22 DM was the second most common risk factor

in the current study, which is in agreement with many

other studies. In the current study, approximately one

third of the patients had renal dysfunction (CrCl , 60

mL/min) on hospital admission. A recent study indicated

that mild degrees of renal dysfunction are associated with
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increased risk of incident ischemic stroke or transient is-

chemic attack in patients with pre-existing atherosclerotic

disease.23 Recent studies have also established that

patients with end-stage renal disease have 5- to 10-fold

risk of stroke compared with patients without end-stage

renal disease.24

The average age of the patients in this study was higher

than that reported in some developing countries but

lower than that reported from developed countries.9,25,26

It is noteworthy that, in the current study, less than 1%

of all patients with stroke were younger than 45 years

whereas in most studies from Arab countries, relatively

higher percentages of patients with stroke were younger

than 45 years. Stroke in young adults has been reported

in countries such as Qatar, Libya, and Saudi Arabia.27-30

The low frequency of stroke in young patients (,45 years)

in the current study compared with those in neighboring

Arab countries is difficult to explain. The prevalence of

stroke in young patients seems to vary between different

ethnic groups of various geographic areas. For instance,

only 3% to 5% of all strokes occur in individuals younger

than 45 years in some countries, whereas in others they

constitute as much as 19% to 30%.27,29,31

The overall and the FES crude annual incidence rates

reported in our study were within the range of rates

reported in other Arab countries (Table 4). Incidence rates

from 29.8 to 63 were reported from different Arab coun-

tries.9,14,29,32,33 The age-adjusted annual incidence rate re-

ported in this study was close to that reported from Qatar

(54.5 v 57/100,000 persons).9 The crude annual incidence

rate reported in this study is considered a close estimate

because it included the vast majority of patients with

stroke in Nablus district, yet it did not take into consider-

ation the very few patients with stroke who could have

been treated at home for mild stroke or those who might

have a fatal stroke attack at home. Nevertheless, our re-

sults are good as a guide for the Palestinian Ministry of

Health regarding stroke management.

Conclusion

This is the first study to report the incidence rate of

stroke from Palestine. Future population-based epidemi-

ologic studies regarding stroke are needed to have more

accurate estimates of incidence rates of stroke. Risk fac-

tors were common among patients in the study. Screening

and better control of these risk factors, especially in

women, is important.
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