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Abstract: Being the second leading cause of death and the most frequent cause of permanent disability in adults
worldwide, the stroke caused by 90% of survivors having residual deficits. In this context, this study aimed to
investigate the general awareness and prevalence of stroke risk factors in Tabuk in Saudi Arabia. To accomplish this
mission, educational intervention campaigns were conducted in several public locations in Tabuk city using Stroke
Risk Scorecard adopted by the National Stroke Association. The subjects participated in the study were educated
about stroke risk factors and given a take-home message brochure containing important data regarding stroke,
symptoms and its associated risk factors. Results revealed that the stroke and its risk factors were prevalent among
the population of Tabuk city. This situation was even worsened by the lack of knowledge of the disease itself; the
thing that urged participation of all the local community sectors including healthcare providers and universities
through campaigns and other public education programs to increase public awareness.
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1. Introduction being observed as a rapidly growing problem and an

Neurological disorders account for 10.2% of important cause of illness and death in Saudi Arabia
global DALYs (disability-adjusted life years) and (Robert et al., 2014b). In Saudi Arabia, the rate for
stroke account for 47.3% of the overall neurological first-ever incidence of stroke was estimated to be
disorders burden. Stroke ranked first among age- 29.8/100,000/year (al-Rajeh et al., 1998). The risk
standardized DALY rates for neurological disorders factors significant for stroke in the Saudi population
globally and in the Middle East countries (Group, are systemic hypertension, diabetes mellitus, heart
2017). Many studies have reported that the Quality of disease and smoking (al-Rajeh et al., 1998; El Sayed
Life (QOL) in stroke patients is much lower than the et al., 1999). Arab countries constitute populations
QOL of the general population during the first few with a similar lifestyle and diet that may influence
years after the stroke, particularly with respect to the stroke risk, type, and survival after stroke, as well as
physical factors (Suenkeler et al., 2002). Stroke is the other features similar to the Western and Oriental
second leading cause of death worldwide, and the populations (Benamer et al., 2009). Studies reported
most frequent cause of permanent disability in adults rates from 29.8 per 100 000 people in Saudi Arabia to
worldwide (Barakat et al., 2014). According to the 57 per 100 000 people in Bahrain (Tran et al., 2010).
World Health Organization (WHO), around 15 It is important to note that while the incidence of
million people, the world over, suffer from stroke stroke is dropping in the West, it is probably
each year (Robert et al., 2014a). Despite advances in ominously increasing in Asia (Khealani et al., 2008).
understanding the pathophysiology of cerebral A study on Saudi stroke patients found that the vessel
ischemia, therapeutic options for acute ischemic most frequently involved was a portion of or the entire
stroke remain very limited (Woodruff et al., 2011). middle cerebral artery (Yaqub et al., 1991). Acute
The only treatment approved against ischemic stroke occlusion of cerebral arteries results in immediate loss
is the recombinant tissue plasminogen activator (rt- of oxygen and glucose to the core region of the
PA) which must be administered within 3 hours of affected brain tissue (Eltzschig et al., 2011). Hence, a
stroke onset (Del Zoppo et al., 2009). This fact has led complex cascade involving a series of biochemical
a recent effort to develop strategies for neural repair reactions is rapidly activated involving inflammatory
after stroke (Krupinski et al., 2013) and improve the mechanisms causing further cell death and functional
general awareness about the disease and its risk deficits (Lakhan et al., 2009). Inflammation leads to
factors. Risk factors for stroke include arterial the recruitment/activation of specialized inflammatory
hypertension, diabetes mellitus, cigarette smoking, cells into injured tissue to neutralize and eliminate the
micro-vascular rupture, hyperlipidemia, and age injurious stimuli (Chen et al., 2010). Accumulation of
(Benamer et al., 2009; Jowi et al., 2008)Stroke is leukocytes in the ischemic brain tissue results in
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subsequent release of proinflammatory mediators.
These mediators lead to secondary injury of
potentially salvageable tissue within the penumbra
(Hallenbeck, 1996). The mechanisms of stroke
associated damage include; necrotic cell death, release
of DAMPs, apoptotic pathway activation, activation
of TLRs, transcription factor activation (NF-kB),
activation of phospholipases (AA, DHA cascade)
(Barakat et al., 2013), BBB disruption (CAMs:
ICAM, VCAM, MMPs), stimulation of brain
angiotensin Il system increasing expression of
proinflammatory factors (Barakat et al., 2014), aldose
reductase activation which leads to osmotic and
oxidative stress and arginase activation (leading to
reduction in the bioavailability of NO)(Chang et al.,

1998). This study, therefore, aimed to investigate
prevalence of stroke risk factors and raise the relevant
public awareness in Tabuk city, in northwestern
region of Saudi Arabia.

2. Material and Methods

Awareness campaign was conducted in public
locations in Tabuk, KSA using the Stroke Risk
Scorecard adopted from the National Stroke
Association (Figure 1). A total of 500 subjects
participated willingly in the study, were educated
about stroke risk factors and provided with a take-
home message brochure containing important data
about stroke and its associated symptoms and risk
factors.

Stroke Risk Scorecard

STROKE Each box that applies to you equals 1 point. Total your score at the bottom
Association™ of each column and compare with the stroke risk levels on the back.

RISK FACTOR HIGH RISK CAUTION LOW RISK
Blood Pressure W >140/90 or unknown JERFISELVEE "] <2

Atrial Fibrillation M irregular heartbeat REAR GRS M Regular heartbeat
Smoking W Smoker [_] Trying to quit A M Nonsmoker
Cholesterol .—;&i(Tor—;nkncwn 1 {_1200-239 W <200

Diabetes [_] Borderline

Exercise B Couch potato [_1Some exercise

Diet W Overweight {_ISlightly overweight i |

Stroke in Family Y {_INot sure

TOTAL SCORE W Hion Risk | caution

Risk Scorecard Results
National
mil(sm_ - High Risk 23: Ask about stroke prevention right away.

Caution 4-6: A good start. Work on reducing risk.

- Low Risk 6-8: You're doing very well at controlling stroke risk!

Act FAST and CALL 9-1-1 IMMEDIATELY
at any sign of a stroke:

Ask your healthcare professional how to
reduce your risk of stroke.

To reduce your risk:
1. Know your biood pressure

FACE: Ask the person to smile. Does
one side of the face droop?

ARMS: Ask the person to raise both
arms. Does one arm drift downward?

Find out whether you have atrial fibrillation
3. If you smoke, stop
SPEECH: Ask the person to repeat a simple
phrase. Is their speech slurred or strange?

4. Find out if you have high cholesterol

, If diabetic, follow recommendations to
control your diabetes TIME: If you observe any of these signs,

call 9-1-1 immediately
1-800-STROKES (787-6537) » www.stroke.org

clude exercise in your daily routine.

7. Enjoy a lower-sodium (salt ver-fat diet

Figure 1. Stroke Risk Scorecard
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3. Results
3.1 Awareness of stroke symptoms

The general awareness about the characteristic
symptoms of stroke was low (10-20 %) as shown in
Figure 2.
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Figure 2. Rate of stroke symptoms awareness among
the study participants

3.2 Prevalence of high risk of stroke

The percentage of individuals at high risk of
developing stroke was higher in men (10% of men
under 40 years and 22 % of men above 40 years of
age compared to women (7 % of women under 40 and
11 % of women above 40 years old) as shown in
Figure 3.

@
8 20
[%)
&=
per e
8% 15
=
=
[
S I 10
@
s
@ 5
e
[+
Dd
Gender Male Male Female Female
Age (40 y) - + - *

Figure 3. Prevalence of high risk of stroke among the
study participants

3.3 Prevalence of moderate risk of stroke
Similarly the percentage of individuals with
moderate risk of stroke was higher in men (3% of men
under 40 years and 14 % of men above 40 years of
age compared to women (4 % of women above 40
years old) as shown in Figure 4.

40

-
Lo
]

=%
o
1

U]
1

Prevalence of risk factors (Caution)

0- T T

Gender Male Male Female Female

Age (40 y) ) & : o

Figure 4. Prevalence of moderate risk of stroke among
the study participants

4. Discussion

In an attempt to educate the local community of
Tabuk city about this devastating disease, a series of
public awareness campaigns took place in several
public locations in the city.

Few neurological conditions are as complex and
devastating as stroke (Moskowitz et al., 2010). Stroke
has increased rapidly over the past two decades
(Murray et al.,, 2012) and 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 (Bejot et al., 2016; Benjamin et al., 2017).

In addition, reports have shown that a person
dies from stroke every 3 minutes, this has propelled
the search for neuroprotective therapies to reduce cell
death and infarct volume after stroke (Carmichael,
2005).  Currently, thrombolysis  with  tissue
plasminogen activator (t-PA) is the only effective
therapy, but due to its narrow therapeutic window and
safety concern; fewer than 5% of stroke patients
receive this treatment (Woodruff et al., 2011). It is
crucial to expand the narrow therapeutic opportunities
for this devastating condition and to improve public
awareness about the disease.

Stroke generally refers to a local interruption of
blood flow to the brain due to blockage of a cerebral
artery.  Approximately 12% of strokes are
hemorrhagic (rupture of a cerebral blood vessel; 9%
intracranial, 3% subarachnoid), whereas the remaining
88% are ischemic and result from occlusion of a
cerebral artery (either thrombolic or embolic)
(Adibhatla et al., 2008). Within seconds to minutes
after the loss of blood flow to a region of the brain,
the energy failure rabidly initiates the ischemic
cascade which comprises a series of subsequent
biochemical events that eventually lead to
disintegration of cell membranes and neuronal death
at the center/core of the infarction (Dirnagl et al.,
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1999). Cerebral ischemia evokes a strong
inflammatory response characterized by the release of
cytokines, chemokines, adhesion molecules and
proteolytic enzymes that exacerbate tissue damage
(Caso et al., 2007).

Studies reported that old age, high blood
pressure, prior stroke, diabetes, high cholesterol,
tobacco smoking and atrial fibrillation were the major
risk factors for stroke (Donnan et al., 2008). Stroke is
becoming a rapidly increasing problem and an
important cause of illness and deaths in Saudi Arabia
(Robert et al., 2014a). A study reported that the risk
factors significant for stroke in the Saudi population
are systemic hypertension (38%), diabetes mellitus
(37%), heart disease such as atrial fibrillation,
ischemic  heart  disease, valvular  disease,
cardiomyopathy (27%), smoking (19%) and family
history of stroke (14%) (Al Rajeh et al., 2002).

The results of the current study showed that, the
general awareness about the characteristic symptoms
of stroke was very low (10-20 %). In addition, the
percentage of individuals at high risk of developing
stroke was higher in men (10% of men under 40 years
and 22 % of men above 40 years of age compared to
women (7 % of women under 40 and 11 % of women
above 40 years of age). Similarly the percentage of
individuals with moderate risk of stroke was higher in
men (3% of men under 40 years and 14 % of men
above 40 years of age compared to women (4 % of
women above 40 years of age).

Our results are confirmed with several previous
studies, a study conducted on 500 Saudi patients with
stroke indicated 68.4% were males and 31.6% were
females (Al Rajeh et al., 2002) and stroke in the
elderly (75 years and above) constituted 20.3% of all
stroke reported in one study from Saudi Arabia
(Benamer et al., 2009).

Interestingly, risk factor management is poor in
Saudi Arabia, only 23% of hypertensive patients were
aware of their blood pressure elevation (Benamer et
al., 2009). In addition, diabetes is undiagnosed in
around 28% of cases, of whom around half already
have micro- and macrovascular complications (Saadi
et al., 2007).

5. Conclusion

An educational campaign about prevalence and
risk factors of stroke was conducted to raise public
awareness of the local community of Tabuk city
regarding this devastating disease. It was found that
despite the spread of stroke risk factors, awareness of
stroke is low. This situation urges and immediate
intervention of the decision-makers through the
participation of healthcare providers and universities
in organizing campaigns and other public education
programs to expand public knowledge about stroke.

41

An educational campaign about prevalence and risk
factors of stroke was conducted to raise public
awareness of the local community of Tabuk city
regarding this devastating disease. It was found that
despite the spread of stroke risk factors, awareness of
stroke is low. This situation urges and immediate
intervention of the decision-makers through the
participation of healthcare providers and universities
in organizing campaigns and other public education
programs to expand public knowledge about stroke.

Acknowledgements:

The authors would like to thank Mr. Marwan
Manajareh and Mrs. Sunu Krishnan for their
appreciated contribution in this work.

Corresponding Author:

Dr. Faisal Atiah Alzahrani

Department of Pharmacy

King Salman Armed Forces Hospital
North West Region

Ministry of Defense

Tabuk City 71411,

Saudi Arabia

E-mail: fai9alalzahranil@hotmail.com

References

1. Adibhatla RM, Dempsy R, Hatcher JF (2008).
Integration of cytokine biology and lipid
metabolism in stroke. Front Biosci 13: 1250-
1270.

2. Al-Rajeh S, Larbi EB, Bademosi O, Awada A,
Yousef A, al-Freihi H, et al. (1998). Stroke
register: experience from the eastern province of
Saudi Arabia. Cerebrovascular diseases 8(2):
86-89.

3. Al Rajeh S, Awada A (2002). Stroke in Saudi
Arabia. Cerebrovasc Dis 13(1): 3-8.

4. Barakat W, Mahrous MN, Zakaria MN (2013).
Docosahexanoic acid (DHA) reduces brain
damage induced by reversible middle cerebral
artery occlusion (MCAOQ) in mice. Zagazig J.
Pharm. Sci. Vol. 22, (Issue. 2,): pp, 39-49.

5. Barakat W, Safwet N, EI-Maraghy NN, Zakaria
MN (2014). Candesartan and glycyrrhizin
ameliorate ischemic brain damage through
downregulation of the TLR signaling cascade.
Eur J Pharmacol 724: 43-50.

6. Bejot Y, Delpont B, Giroud M (2016). Rising
Stroke Incidence in Young Adults: More
Epidemiological Evidence, More Questions to
Be Answered. Journal of the American Heart
Association 5(5).

7.  Benamer HT, Grosset D (2009). Stroke in Arab
countries: a systematic literature review. J
Neurol Sci 284(1-2): 18-23.


mailto:fai9alalzahrani1@hotmail.com

Life Science Journal 2019;16(6)

http://www.lifesciencesite.com [LSJ

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Benjamin EJ, Blaha MJ, Chiuve SE, Cushman
M, Das SR, Deo R, et al. (2017). Heart Disease
and Stroke Statistics-2017 Update: A Report
From the American Heart Association.
Circulation 135(10): e146-e603.

Carmichael ST (2005). Rodent models of focal
stroke: size, mechanism, and purpose. NeuroRXx:
the journal of the American Society for
Experimental NeuroTherapeutics 2(3): 396-4009.
Caso JR, Pradillo JM, Hurtado O, Lorenzo P,
Moro MA, Lizasoain | (2007). Toll-like receptor
4 is involved in brain damage and inflammation
after experimental stroke. Circulation 115(12):
1599-1608.

Chang CI, Liao JC, Kuo L (1998). Arginase
modulates nitric oxide production in activated
macrophages. Am J Physiol 274(1 Pt 2): H342-
348.

Chen GY, Nunez G (2010). Sterile
inflammation: sensing and reacting to damage.
Nature reviews. Immunology 10(12): 826-837.
Del Zoppo GJ, Saver JL, Jauch EC, Adams HP,
Jr. (2009). Expansion of the time window for
treatment of acute ischemic stroke with
intravenous tissue plasminogen activator: a
science advisory from the American Heart
Association/American  Stroke  Association.
Stroke; a journal of cerebral circulation 40(8):
2945-2948.

Dirnagl U, ladecola C, Moskowitz MA (1999).
Pathobiology of ischaemic stroke: an integrated
view. Trends in neurosciences 22(9): 391-397.
Donnan GA, Fisher M, Macleod M, Davis SM
(2008). Stroke. Lancet 371(9624): 1612-1623.

El Sayed MM, Adeuja AO, EI-Nahrawy E,
Olaish MA (1999). Characteristics of stroke in
Hofuf, Saudi Arabia. Annals of Saudi medicine
19(1): 27-31.

Eltzschig HK, Eckle T (2011). Ischemia and
reperfusion--from mechanism to translation.
Nature medicine 17(11): 1391-1401.

Group GBDNDC (2017). Global, regional, and
national burden of neurological disorders during
1990-2015: a systematic analysis for the Global
Burden of Disease Study 2015. The Lancet.
Neurology 16(11): 877-897.

Hallenbeck JM (1996). Significance of the
inflammatory response in brain ischemia. Acta
neurochirurgica. Supplement 66: 27-31.

Jowi JO, Mativo PM (2008). Pathological sub-
types, risk factors and outcome of stroke at the
Nairobi Hospital, Kenya. East African medical
journal 85(12): 572-581.

6/8/2019

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Khealani BA, Hameed B, Mapari UU (2008).
Stroke in Pakistan. JPMA. The Journal of the
Pakistan Medical Association 58(7): 400-403.
Krupinski J, Slevin M (2013). Emerging
molecular targets for brain repair after stroke.
Stroke research and treatment 2013: 473416.
Lakhan SE, Kirchgessner A, Hofer M (2009).
Inflammatory mechanisms in ischemic stroke:
therapeutic approaches. Journal of translational
medicine 7: 97.

Moskowitz MA, Lo EH, ladecola C (2010). The
science of stroke: mechanisms in search of
treatments. Neuron 67(2): 181-198.

Murray CJ, Vos T, Lozano R, Naghavi M,
Flaxman AD, Michaud C, et al. (2012).
Disability-adjusted life years (DALYSs) for 291
diseases and injuries in 21 regions, 1990-2010: a
systematic analysis for the Global Burden of
Disease Study 2010. Lancet 380(9859): 2197-
2223.

Robert AA, Zamzami MM (2014a). Stroke in
Saudi Arabia: a review of the recent literature.
The Pan African medical journal 17: 14,

Robert AA, Zamzami MM (2014b). Stroke in
Saudi Arabia: a review of the recent literature.
Pan African Medical Journal 17(14).

Saadi H, Carruthers SG, Nagelkerke N, Al-
Maskari F, Afandi B, Reed R, et al. (2007).
Prevalence of diabetes mellitus and its
complications in a population-based sample in
Al Ain, United Arab Emirates. Diabetes
research and clinical practice 78(3): 369-377.
Suenkeler 1H, Nowak M, Misselwitz B, Kugler
C, Schreiber W, Oertel WH, et al. (2002).
Timecourse of health-related quality of life as
determined 3, 6 and 12 months after stroke.
Relationship to neurological deficit, disability
and depression. Journal of neurology 249(9):
1160-1167.

Tran J, Mirzaei M, Anderson L, Leeder SR
(2010). The epidemiology of stroke in the
Middle East and North Africa. J Neurol Sci
295(1-2): 38-40.

Woodruff TM, Thundyil J, Tang SC, Sobey CG,
Taylor SM, Arumugam TV  (2011).
Pathophysiology, treatment, and animal and
cellular models of human ischemic stroke.
Molecular neurodegeneration 6(1): 11.

Yaqub BA, Shamena AR, Kolawole TM, Patel
PJ (1991). Cerebrovascular disease in Saudi
Arabia. Stroke 22(9): 1173-1176.



