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Abstract: Recent data regarding first-stroke incidence in Saudi Arabia in general and in the Aseer
region in particular are scarce and even lacking. The aim of this work was to study the first-time
stroke incidence in the Aseer region, southwestern Saudi Arabia. All first-stroke patients admitted
to all hospitals in the Aseer region over a one-year period (January through December 2016) were
included. Stroke patients outside the Aseer region were excluded from the study. The incidence per
100,000 patients and the concomitant 95% CI (Confidence Intervals) were computed. The present
study included 1249 first-time stroke patients and calculated an overall minimal incidence rate of
hospitalized first-time stroke of 57.64 per 100,000 persons per year (95% CI: 57.57–57.70). A steady
increase was noticed depending on the patients' age, reaching a figure of 851.81 (95% CI: 849.2–854.5)
for those patients aged 70 years and more. Overall, the incidence rate for females (48.14; 95% CI:
48.04–48.24) was lower compared to males (65.52; 95% CI: 65.1–66.0). Taking into consideration
the expected rise of the elderly because of the prominent medical services provided by the Saudi
government, leading to a subsequent change in the horizontal and vertical age distribution structure
of the population, an increase in the number of stroke patients is expected. It is suggested to establish
a nationwide stroke surveillance system in the Kingdom, with the objective to report, analyze,
and maintain an updated overview of the stroke status in Saudi Arabia.
Keywords: stroke; incidence; Saudi Arabia

1. Introduction
Globally, the burden of stroke has increased rapidly over the past two decades [1]. Stroke has
been estimated as the second leading cause of death and disability-adjusted life years [2,3].
Current epidemiological data indicate that 16.9 million people suffer a stroke each year, providing a
global incidence of 258/100,000 persons/year and accounting for 11.8% of total deaths worldwide [3,4].
The Middle East region faces a variable burden of stroke. The incidence rate for all strokes
ranged between 22.7 and 250 per 100,000 people per year in this region [5]. Because of the dramatic
transformation of the social, economic, and environmental conditions over the past few decades in this
region, the lifestyle has changed rapidly, which has caused a transition to a high burden of stroke.

Int. J. Environ. Res. Public Health 2018, 15, 215; doi:10.3390/ijerph15020215

www.mdpi.com/journal/ijerph

Int. J. Environ. Res. Public Health 2018, 15, 215

2 of 7

Studies in Saudi Arabia have provided a hospital-based crude annual incidence rate of stroke of
15.1 per 100,000 persons in Jizan [6], 29.8 per 100,000 persons in the Eastern province [7], and 43.8 per
100,000 persons in Riyadh [8].
The Aseer region is located in the southwest of Saudi Arabia, covering an area of more than
80,000 km2 . The region extends from the high mountains of Sarawat (with an altitude of 3200 m above
sea level) to the Red Sea and lies few kilometers from the northern border of neighboring Yemen.
The region is bordering Jizan and is located to its northeast.
A national stroke registry is not available in Saudi Arabia. Recent data regarding the first-stroke
incidence in Saudi Arabia in general and in the Aseer region in particular are scarce and even
lacking. The aim of the present study was to study the first-time stroke incidence in the Aseer
region, southwestern Saudi Arabia.
2. Materials and Methods
The last reported Aseer region population is 2,166,983 [9]. Health services delivery in the region
is provided by a network of 242 primary health-care centers, 12 secondary-care hospitals, and one
tertiary hospital (Aseer central hospital).
All newly admitted first-stroke cases in the study hospitals were diagnosed, and their records
were revised by neurologists. The stroke case definition adopted in the present study described
stroke as a focal neurological deficit due to cerebral infarction or hemorrhage, confirmed by computed
tomography (CT) scan or Magnetic Resonance Imaging (MRI). This definition was based on Saudi
Ministry of Health Guidelines (MOH Pocket Manual in Critical Care) which are originally based
on International Statistical Classification of Diseases and Related Health Problems 10th Revision
(ICD-10). All first-stroke patients admitted to all hospitals in the Asser region over a one-year period
(January through December 2016) were included. Stroke patients outside the Aseer region were
excluded from the study. The data were collected by hospital neurologists and trained research nurses.
The study was conducted in accordance with the Declaration of Helsinki, and the protocol was
approved by the Ethics and Research Committee of the College of Medicine, King Khalid University.
The data were analyzed by using SPSS, version 22. Proportions (incidence per 100,000) and
concomitant 95% confidence intervals (95% CI) were computed. When comparing the 95% CI in males
and females, statistically significant differences were considered if the two confidence intervals did not
overlap. The Pearson chi square (χ2 ) test was used as a test of significance to compare different age
groups; p-values ≤ 0.05 was considered as statistically significant.
3. Results
The present study included 1249 first-time stroke patients admitted to the study hospitals during
the study period from 1 January 2016 till 31 December 2016. The cases were from all hospitals in Aseer.
Taking into consideration the last reported Aseer region population of 2,166,983 [9], this figure gave us
an overall minimal incidence rate of hospitalized first-time stroke of 57.64 per 100,000 person per year
(95% CI: 57.57–57.70 per 100,000).
Table 1 and Figure 1 show the minimal incidence rate of hospitalized first-time stroke patients
by sex and age groups. The minimal incidence rate for patients aged less than 40 years was 8.41 per
100,000 people (95% CI: 8.37–8.46). The figure increased to reach 32.66 per 100,000 (95% CI: 32.44–32.88)
for patients aged 40 to 44 years. Similarly, the figure increased to reach 47.83 per 100,000 (95% CI:
47.56–48.09) for patients aged 45–49 years. A steady increase was noticed depending on the age,
reaching a figure of 851.81 per 100,000 (95% CI: 849.2–854.5) for patients aged 70 years and more (with a
mean of 80.3 ± 8.2 years and a median of 80 years). The steady increase was statistically significant
(p = 0.001).
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Table 1. Minimal incidence rate of hospitalized first-time stroke patients (per 100,000 people) and
concomitant 95% Confidence Intervals (95% CI) by gender and age groups.
Table 1. Minimal incidence rate of hospitalized first-time stroke patients (per 100,000 people) and
concomitant 95% Confidence
Intervals (95% CI) by gender
Males
Femalesand age groups.
Total

Age
Group
Cases/Pop.
Age
Group

<40
<40
40–44
40–44
45–49
45–49
50–54
50–54
55–59
55–59
60–64
60–64
65–69
65–69
70+
70+
Total
Total

Cases/Pop.

Incidence
per 100,000
Males
(95% per
CI)100,000
Incidence

(95% CI) *
70/813,170
8.61 (8.55–8.67)
70/813,170
8.61
(8.55–8.67) * *
40/107,428
37.23
(36.95–37.48)
40/107,428
37.23(41.81–42.48)
(36.95–37.48) **
36/85,422
42.14
36/85,422
42.14(101.4–106.4)
(41.81–42.48) **
62/59,683
103.88
62/59,683
103.88(141.2–148.0)
(101.4–106.4) **
60/41,509
144.55
60/41,509
144.55(262.8–273.1)
(141.2–148.0) *
77/28,742
267.90
77/28,742
267.90
(262.8–273.1)*
70/15,994
437.66
(430.0–445.4)
70/15,994
437.66
(430.0–445.4)
361/32,512
1110.36 (1076.0–1145.0)* *
361/32,512
1110.36
(1076.0–1145.0)
776/1,184,460
65.52 (65.1–66.0)
* *
776/1,184,460

65.52 (65.1–66.0) *

Incidence
per 100,000
Incidence per 100,000
Females
Total
Cases/Pop.
(95%
(95% per
CI) 100,000
Incidence
perCI)
100,000
Incidence
Cases/Pop.
Cases/Pop.
CI)
(95% CI)
59/719,814
8.20(95%
(8.13–8.26)
*
129/1,532,984
8.41 (8.37–8.46)
59/719,814
8.20 (8.13–8.26)
* *
129/1,532,984
8.41
(8.37–8.46)
18/50,481
35.66
(35.24–36.08)
58/177,576
32.66
(32.44–32.88)
18/50,481
35.66
* *
58/177,576
32.66(47.56–48.09)
(32.44–32.88)
29/36,169
80.18(35.24–36.08)
(79.77–80.59)
65/135,903
47.83
29/36,169
80.18
* *
65/135,903
47.83(94.80–95.08)
(47.56–48.09)
29/29,236
99.19(79.77–80.59)
(99.08–99.29)
91/95,852
94.94
29/29,236
99.19 (99.08–99.29)
* *
91/95,852
94.94
(94.80–95.08)
29/23,904
121.32
(117.2–125.5)
89/70,745
125.80
(123.04–128.30)
29/23,904
121.32
*
89/70,745
125.80(216.0–241.0)
(123.04–128.30)
43/15,902
270.41(117.2–125.5)
(263.6–277.4)
120/52,646
227.94
43/15,902
270.41 (263.6–277.4)
120/52,646
227.94(313.0–353.0)
(216.0–241.0)
36/14,382
250.31
(257.6–272.4) *
106/31,896
332.33
36/14,382
250.31
(257.6–272.4)
*
106/31,896
332.33
(313.0–353.0)
230/92,635
248.28 (238.0–259.0) *
591/69,381
851.81 (849.2–854.5)
230/92,635
248.28
591/69,381
851.81
(849.2–854.5)
473/982,523
48.14 (238.0–259.0)
(48.04–48.24)* *
1249/2,166,983
57.64
(57.57–57.70)
473/982,523
48.14 (48.04–48.24) *
1249/2,166,983
57.64 (57.57–57.70)
Cases/Pop.

Pop. = Population in the Aseer region by age in mid-2016 (demographic survey 2016, The Saudi General Authority
Pop.
= Population
in the Aseerdifferences
region by age
mid-2016
(demographic
survey
The Saudi
for Statistics).
for Statistics).
* Significant
ininthe
incidence
by gender,
based2016,
on 95%
CI (ifGeneral
the twoAuthority
confidence
intervals
not overlap).
*did
Significant
differences in the incidence by gender, based on 95% CI (if the two confidence intervals did not overlap).

Figure 1. Minimal
first-time
stroke
(per
100,000
people)
by sex
age
Minimalincidence
incidencerate
rateofofhospitalized
hospitalized
first-time
stroke
(per
100,000
people)
by and
sex and
groups.
age groups.

Regarding the incidence rate by gender (Figure 2 and Table 1), the incidence rate for females
Regarding the incidence rate by gender (Figure 2 and Table 1), the incidence rate for females was
was 48.14 per 100,000 (95% CI: 48.04–48.24). This figure was lower if compared to males (65.52 per
48.14 per 100,000 (95% CI: 48.04–48.24). This figure was lower if compared to males (65.52 per 100,000;
100,000; 95% CI: 65.1–66.0). The difference was statistically significant (Pearson Chi square = 28.14,
95% CI: 65.1–66.0). The difference was statistically significant (Pearson Chi square = 28.14, p = 0.001).
p = 0.001). A similar trend of significant lower incidence rates among females compared to males was
A similar trend of significant lower incidence rates among females compared to males was observed
observed for most of the studied age groups (less than 40, 40–44, 50–54, 55–59, 60–64, 65–69, and
for most of the studied age groups (less than 40, 40–44, 50–54, 55–59, 60–64, 65–69, and 70+). On the
70+). On the other hand, in the age group 45–49, the incidence rate for males was significantly lower
other hand, in the age group 45–49, the incidence rate for males was significantly lower than that for
than that for females. No significant difference was found in the age group 60–64. The increase in
females. No significant difference was found in the age group 60–64. The increase in incidence by age
incidence by age was observed in both males and females. In females, the incidence was almost
was observed in both males and females. In females, the incidence was almost stationary over the age
stationary over the age of 60 (Figure 1).
of 60 (Figure 1).
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Figure 2. Minimal incidence rate of hospitalized first-time stroke (per
(per 100,000
100,000 people)
people) by
by gender.
gender.
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study, showed marked differences in stroke incidence between high-income (217/100,000/year) and
low-income (281/100,000/year) countries [4].
The present study reported a significant difference in the incidence of stroke in the Aseer region
depending on the gender. Generally, females had a significant lower incidence rate compared to males.
Different studies in the USA reported similar trends, where males were more likely to suffer a stroke
as compared to females [24,25]. The same trend was reported in Hong Kong [26], New Zealand [27],
and in the global burden of disease study 2013 [28]. In our series, this trend of male preponderance
was observed in almost all age groups except for the age group 45–49, for which the incidence was
higher among females. The preponderance of males in our series goes hand in hand with the results of
different studies [29]. The female preponderance in the age group 45–49 may be explained by the start
of the decline in the protective sex hormones [29]. Yet, further studies are needed to probe this age
group in the Aseer region.
5. Conclusions
In conclusion, the present study revealed an overall minimal incidence rate of hospitalized
first-time stroke of 57.64 per 100,000 person per year in the Aseer region. This figure increased to reach
108.05 per 100,000 for those patients aged 50–59 years. A steady increase was noticed depending on
the age, reaching a figure of 1211.41 per 100,000 for those patients aged 80 years and more. Taking into
consideration the well-known fact that a large sector of the Saudi population is younger than 30 years,
the eventual expected rise of the elderly as a result of the distinguished medical services provided by
the Saudi government, and the increased rate of breeding, there is an expected change in the horizontal
and vertical age distribution structure of the population, with an accompanying increase of the elderly
population and, thus, an increase in the number of stroke victims. Based on the results of this study, it
is suggested to establish a nationwide stroke surveillance system in the Kingdom, with the objective is
to report, analyze, and maintain an updated overview of the stroke status in Saudi Arabia.
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