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Abstract— Smoking and hypertension have an important role
in mechanism of stroke, both of it also act as major risk factor of
stroke. The purpose of this study was to know the relation
between smoking and hypertension in patients with stroke. This
study is a cross sectional study, the sample was taken
consecutively. All sample matched with inclusion and exclusion
criteria, demography data and blood sample were taken.
Demography data was analized using descriptive statistic, to
analize the relationship, we used Chi-Square test. P value <0,05
was significant. From the total of 100 patients, the 68 patients
had ischaemic stroke and 32 patients had haemorrhagic stroke,
smoker 62 patients (45 ischaemic stroke, 17 haemorrhagic
stroke), hypertension 79 patients (51 ischaemic stroke, 28
haemorrhagic stroke). There is a significant relationship
between smoking and hypertension, p value = 0,001. Significant
relationship between smoking and hypertension might be
because both of its have an important role in developing of
atherosclerotic vascular disease.
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I. INTRODUCTION

Stroke remains as main health problem in many
countries in the world, stroke is the third most
common cause of death after cardiovascular disease
and cancer. Almost % million people in USA had
stroke every year, and 150.000 death due to stroke
(woman:man = 3:2) [1], [2], [3].

Basic Health research Indonesia (Riskesdas) 2013
mention that stroke remains the most common of
death, at aged 45-54 (15,9%) and at aged 55- 64
(26%). [4] Smoking and hypertension have an
important role in mechanism of stroke, both of it
also act as major risk factor for all type of stroke
which has role for disability and death. [5]

Population study consist of many ethnics showed
that there is a strong relation between smoking and
stroke, where as smoking had increasing risk of
stroke about two until four times compared with
non smoker or individu that quit smoking for more

than 10 years. [6] Another study found that smoking
can increased the risk of stroke about three times. [7]

Blood pressure is a factor that has contribtion for
more than 12,7 million of incident stroke every year
in the worldwide. The highest incident is among
elder, African and also in Asian. [8] Hypertension
is known as the most important risk factor for all
type of stroke. ([9], [10]) Higher blood pressure
increase the risk of stroke, [11] because high blood
pressure correlate with higher incidence of
atherosclerotic disease. [12]

The purpose of this study was to know the
relation between smoking and hypertension in
patients with stroke.

Il. MATERIAL AND METHOD

This study is a cross sectional study, the sample
was taken consecutively. The written informed
consent was obtained from all subjects or their
relatives (for comatose patients) who were admitted
to Haji Adam Malik Hospital in North Sumatera,
Medan, Indonesia during the study. Inclusion
criteria were the presence of ischaemic stroke at the
present hospital admission, age >18 years old, the
neurological deficits were confirmed in all cases by
computed tomography (CT) scan.

The state of smoking were classified into two
categories: (1) nonsmokers (never smoked regularly
or stopped regular smoking > Syears ago) and (2)
smokers (regular smoking within the last 5 years).
Hypertension were classified into two categories: (1)
not hypertensive (systolic blood pressure <130
mmHg), diastolic blood pressure <90 mmHg during
hospitalization and did not use any antihypertensive
agents), (2) hypertensive (systolic blood pressure >
140 mmHg), diastolic blood pressure > 90 mmHg
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during hospitalization and use any anti hypertensive
agents)

All sample matched with inclusion and exclusion
criteria, demography data and others data were
taken. Demography data was analized using
descriptive statistic, to analize the relation, we used
Chi-Square test. P value <0,05 was significant.

I1l. RESULTS

Of the 100 patients, the 68 patients had ischaemic
stroke and 32 patients had haemorrhagic stroke,
smoker 62 patients (45 ischaemic stroke, 17
haemorrhagic stroke), hypertension 79 patients (51
ischaemic stroke, 28 haemorrhagic stroke).

TABLEI
BASELINE CHARACTERISTIC OF THE PATIENTS

Subjects Ischaemic Haemorrhagic
Stroke Stroke

Age: <50 vy.0. 8 27
>50 y.0. 60 5
Sex: Male 41 22
Female 27 10
Hypertension: Yes 51 28
No 17 4
Smoking  : Yes 45 17
No 23 15

The differences in the characteristics between the
patients with ischaemics stroke and haemorrhagics
stroke are shown in table 1. There were 8 patients
of ischaemic stroke with age below 50 years old
and 60 patients with age above 50 years old
compare with 27 patients of haemorrhagic stroke
with age below 50 years old and 5 patients with age
above 50 years old. A total of 41 men had
ischaemic stroke, 22 had haemorrhagic stroke,
while 27 women had ischaemic stroke, 10 had
haemorrhagic stroke.

TABLE Il
PREVALENCE OF HYPERTENSION IN PATIENTS WITH STROKE
Subjects Hypertension
Yes No
Ischaemic Stroke 51 17
Haemorrhagic Stroke 28 4

Hypertension was more prevalent in ischaemic
than haemorrhagic stroke but the difference was not
significant (p=0,152).
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TABLE Il
PREVALENCE OF SMOKING IN PATIENTS WITH STROKE
Subjects Smoking
Yes No
Ischaemic Stroke 45 23
Haemorrhagic Stroke 17 15

Smoking was also more prevalent in ischaemic
than haemorrhagic stroke but the difference was
also not significant (p=0,210).

TABLE IV
RELATION BETWEEN SMOKING AND HYPERTENSION IN PATIENTS WITH
STROKE
Subjects Smoking Hypertension
Ischaemic Stroke 45 51
Haemorrhagic Stroke 17 28

There is a significant relation between smoking
and hypertension, p = 0,001.

IV. DISCUSSION

This study found that, among 100 patients with
stroke, 79 had hypertension as risk factor, among
them, 51 had ischaemic troke, 28 had haemorrhagic
stroke. Similar to other studies that also found
hypertension as frequent risk factor. A study,
consist of 5017 ischaemic stroke patients, found
that 66,6% had hypertension as risk factor. [13]
Other study found that, from 281 stroke patients
with hypertension as risk factor, found 147 (52,3%)
had intracerebral haemorrhage, 128 (45,5%) had
stroke ischaemic, and 6 (2,2%) had subarachnoid
haemorrhage. [14] A study consist of 2337 patients
with ischaemic stroke and 663 patients with
haemorrhagic stroke, found that hypertension was
the strongest risk factor for stroke. [15] Another
case control study found thet hypertension had
relation with stroke, and the relation was
sifgnificant (p<0,001) [16]. A study in Korea,
found that the relative risk of intracerebral
haemorrhage about 33,3% and subarachnoid
haemorrhage about 4,98% in patients with
hypertension grade 3. [17]

Hypertension is the most frequent risk factor in
stroke, more frequent in ischaemic stroke than in
haemorrhagic stroke. [14]

Hypertension can accelerate the arherosclerotic
process. [18] Atherosclerotic is the cause of death
for more than half death in west countries, [19] its
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cause the most serious morbididy and mortality.
[20] It is a slow progressive artery disease,
produced by the thickness of tunica intima that
caused by fibrous accumulation that gradually will
narrowing the vessel lumen and caused trombus.
[19] Atherosclerosis risk factors act at several
points on this pathogenic pathway, such as the
plaques generally cause clinical manifestations by
producing flow-limiting stenoses that lead to tissue
ischaemia, or by provoking thrombi that can
interrupt blood flow locally or embolize and lodge
in distal arteries. ([18], [21]) Hypertension it self
can increase arterial wall extension, leading to
disturbed repair processes and aneurysm formation.
[21]. The weakness vessel wall, can be rupture
and caused intracerebral haemorrhage. [19]

Study among 526 stroke cases, found that woman
who live with a smoker husband can increased the
risk and increased the prevalence of stroke by
increasing the intensity and duration of smoker
husband. [22] An acute increase in blood pressure
and heart rate can be caused by smoking, because
the nicotine acts as an adrenergic agonist that
mediating local and systemic cathecolamine
release. [5]

A cross sectional study among 91 stroke patients,
consist of 71 active smoker and 41 stop smoking,
the insident of ischaemic stroke (n=46) higher than
haemorrhagic stroke (n=42). [14] In our study we
found that among 62 patients of active smoker, the
incidence of ischaemic stroke (n=45) also higher
than haemorrhagic stroke (n=17).

Tobacco caused disease that responsible for death
in higher income countries such as United States.
[23] Globally, prevalent smoker higher between
aged 18 and 44 years old and decreased
dramatically after aged 65 years old, maybe
because the disease has correlation with smoking.
[6]

Insident of ischaemic stroke are higher than
haemorrhagic stroke bacause smoking can decrease
cerebral blood flow, that can increase the stroke risk
by decelerate the flow or static phenomenon. [14]

Carboxy haemoglobinemia also increasing
agregation of platelet, fibrinogen level, decreasing
HDL level, and direct toxic effect from 1,3-
butadiena compound, accelerate the aterosklerostic
in animal. Tobacco smoke also correlate with
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aterosklerotic development that measured by
ultrasound at artery carotid wall, early artery
damage in endothelium dilatation brachialis artery.
The incidence of stroke increased in population
which  exposed to tobacco smoke with
atherogenesis process. [6]

Our study has several limitation. First the study
enrolled hospital based stroke patients rather than
patients from a community based general
population. Secondly, this study did not collect data
on others several major risk factors such as diabetes
mellitus, dyslipidemia, and cardiovascular disease.

V. CONCLUSIONS

Significant relationship between smoking and
hypertension might be because both of its have an
important role in developing of atherosclerotic
vascular disease.
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