DOI Number: 10.37506/v14/i1/2020/ijfmt/193104

Risk Factor based on the Type of Stroke at RSUD Dr. Soetomo,
Surabaya, Indonesia

Kurnia Dwi Artanti', Santi Martini', Sri Widati’, Muhammad Alminudin!

!Department of Epidemiology, Public Health Faculty, Universitas Airlangga, *Department of Health Promotion
and Behavior, Public Health Faculty, Universitas Airlangga

Abstract

Introduction: Stroke defined as a disease due to the trouble in the blood circulation which affected by
several risk factors. It consists of fixed factors and unfixed factors. The fixed factor such as age, and gender,
while unfixed factors including hypertension, blood glucose level, dyslipidemia, and job. Aims: This
research aims to identify the distribution type of stroke, and risk factor which affecting the stroke patients
in the RSUD Dr. Soetomo, Surabaya. Method: Research was designed as descriptive research to the stroke
patient in the RSUD Dr. Soetomo, Surabaya. Various data was collected including age, gender, job, blood
pressure, blood glucose level, and lipid profile when patient involved in the hospital at the first time, history
of smoking, history of stroke in family. All of stroke patients in the RSUD Dr. Soetomo, Surabaya within
October-December 2018 was addressed as subject in this research. Result: Result showed that ischemic
stroke had the highest incidence rate in the hospital (72,6%), most of patient of stroke are male (56,2%)
with age in less 65 years old (72,6%). Both hypertension 37(50,7%) respondent and smoking 29 (39,73%)
respondent are the highest modified risk factor in this research. In the ischemic stroke, hypertension (62,3 %)
is the highest modified risk factor. Whilst, in the hemorrhagic stroke, smoking (35 %) is the highest modified
risk factor.. Moreover, the highest risk factor in all type of stroke is in age less than 65 years old (72,6%).
Conclusion: Number of ischemic stroke case is higher than hemorrhagic stroke. Hypertension is defined
as the highest risk factor in hemorrhagic stroke, while smoking is the highest risk factor of ischemic stroke.
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Introduction

Non-communicable diseases (NCDs) such as heart
disease, stroke, cancer, diabetes mellitus, chronic injury,
and obstructive pulmonary constitute 68% (38 million)
of deaths worldwide by killing 56 million people per year
(M, According to the WHO, deaths of NCDs are expected
to continue to increase throughout the world which the
biggest increase will occur in middle and poor countries.
More than two thirds or 70% of the global population
will die from NCDs such as cancer, heart disease, stroke
and diabetes ® The prevalence of NCDs in Indonesia,
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such as strokes increased from 2007 to 2013 which
was 8.3 per mile to 12.1 per mile. It increases by age.
The highest stroke cases diagnosed with health workers
are age 75 years and above (43.1%) and the lowest in
the age group 15-24 years that is equal to (0.2%). The
prevalence of stroke based on sex is more male (7.1%)
compared to women (6.8%). The prevalence of stroke
in cities is higher than in the villages, both based on
the diagnosis of health workers (8.2 %o) and based on
the diagnosis of health care or symptoms (12.7 %eo).
Prevalence is higher in people who are not working
either diagnosed with health (11.4 %o) or diagnosed with
health or symptoms (18%). East Java is a province that
ranks fourth and has increased from 2007 to 2013 after
South Sulawesi, DI Yogyakarta and Central Sulawesi
in stroke. The prevalence of stroke at the age of >15
years by province, East Java ranks sixth (9.1 %o) based
on health diagnosis and fourth (16.0 %o) based on the
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diagnosis of professionals or students ®).The prevalence
of stroke patients in Surabaya has increased during 2007-
2013. It started from 0.7% in 2007 to 16.2% in 2013 @,

Stroke is caused by an ischemic or hemorrhagic
process that is often preceded by lesions or injuries to the
arteries. Of all stroke events, two-thirds are ischemic and
one third are hemorrhagic. It is called ischemic stroke
because of thromboembolic blood vessel blockage
which results in an ischemic area under the blockage.
This is different from the hemorrhagic stroke that occurs
due to ruptured microaneurysm 3. Several factors that
can cause strokes are distinguished into risk factors that
cannot be changed and risk factors that can be changed.
Risk factors that cannot be changed including age and
male sex. Risk factors that can be changed including
hypertension, diabetes mellitus, and dyslipidemia.
Hypertension is defined as a condition where a person’s
blood pressure exceeds the normal blood pressure limit.
Hypertension is a potential risk factor for the incidence
of stroke because hypertension can cause rupture of the
blood vessels of the brain or cause narrowing of the
blood vessels of the brain. Rupture of cerebral blood
vessels will result in cerebral hemorrhage, whereas if
there is a narrowing of the blood vessels of the brain
it will interfere with blood flow to the brain which
ultimately causes the death of brain cells. This research
aims to identify the distribution type of stroke, and risk
factor which affecting the stroke patients in the RSUD
Dr. Soetomo, Surabaya.

Method

Research design. This research was cross-sectional
design. The sample was collected by systematic random
sampling method. The sample had to attain selected
inclusion and exclusion criteria. The inclusion criteria
were patient with Stroke diseases, willing to participate
in this research, and have a complete medical history.
Whilst, exclusion criteria were Stroke patients with
uncompleted medical history, patients with complicated
condition.

Study population and study periode. The subject in
this research was inpatient and outpatient Stroke disease

Table 1 : Distribution type of stroke respondent

at RSUD Dr. Soetomo during Januari—-Oktober 2018.
The research sample was calculated by the formula of the
cross-sectional research which included 73 respondents.

Data source and data variable. The data source in

this research is primary data obtained by distributed
questionnaire to Stroke patients. Whilst, secondary
data obtained from medical history. Research variable
in this research including dependent variable and
independent variable. Dependent variable was selected
as a medical history with complete information, such as
age, gender, blood pressure, blood glucose level, lipid
profile, Smoking history and job description. Data on
age, gender and job description were obtained from
primary data, whereas blood pressure, glucose level, and
lipid profile were collected from secondary data. While
variable of hypertension was collected from the blood
test. Respondent was included into hypertension group
if they have blood pressure >140/90 mmHg in Stroke
patients without another chronic diseases and blood
pressure >130/80 mmHg in Stroke patients with another
chronic diseases. Then, variable of hypercholesterolemia
was also obtained from blood test. Respondents were
determined into hypercholesterolemia group if they have
high density of lipoprotein >100 mg/dl. Meanwhile,
respondents were addressed into diabetes mellitus group
if they have blood glucose level of fasting about >110
mg/dl. Then, variable of physical activity was obtained
from interview. Respondent was ackquired into bad
physical activity group if they did not have physical
activity in 30 minutes for 5 times in a week.

Data analysis. Data were analyzed by univariate
method. We descripe all varibel independent and ranked
it.

Ethical Clearance. Before collecting data, This
Study approved Ethical Clearance by Ethic Commision
of Government Hospital Dr. Soetomo, Surabaya
(Number: 0727/KEPK/X/2018). All participants were
provided with written informed consent approved by
the Ethics Commission of Government Hospital Dr.
Soetomo, Surabaya.

Type of stroke Number Porsentase (%)
Ischemic 53 72,60
Hemorraghic 20 27,39
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Table 2: Distribution patient stroke base on modified risk factor

Ischemic stroke Hemorraghic sroke Number
Age
< 65 years 35 (66.0) 17 (85.0) 52 (72.6)
> 65 years 18 (34.0) 3(15.0) 21 (27.4)
Sex
Male 29 (54.7) 12 (60.0) 41 (56.2)
Female 24 (45.3) 8 (40.0) 32 (43.8)
Tabel 3 : Distribution patient stroke base on modified risk factor

Ischemic stroke Hemorraghic sroke Number
Smoking
Yes 22 (41.5) 7 (35.0) 29 (39.7)
No 31(58.5) 13 (65.0) 44 (60.3)
History of family
Yes 11 (20.8) 6 (30.0) 17 (56.2)
No 42(79.2) 14 (70.0) 56 (43.8)
History of hypertension
Yes 33(62.3) 4 (20.0) 37(50.7)
No 20(37.7) 16 (80.0) 36 (49.3)
History of diabetes mellitus
Yes 12 (22.6) 5(25.0) 17 (56.2)
No 41(77.4) 15 (75.0) 56 (43.8)

Table 4 : Rank of Distribution risk factor by type of Stroke

Ischemic stroke Hemorraghic stroke
Porsentase Rank Porsentase Rank
age < 65 year 35 (66.0) 1 17 (85.0) 1
History of hipertension 33 (62.3) 2 4 (20.0) 6
Sex (man) 29 (54.7) 3 12 (60.0) 2
Smoker 22 (41.5) 4 7 (35.0) 3
History of diabetes mellitus 12 (22.6) 5 5(25.5) 5
History of Family 11 (20.8) 6 6 (30.0) 4

Discussion

A. Characteristic of respondent. From these
data, it is known that ischemic stroke types (72.60%)
are higher than hemorrhagic strokes (27.39%). This
result is similar to the research conducted by Mahdi
Habibi-koolaee ©, which also stated that ischemic
stroke patients are higher than hemorrhagic stroke
patients. However, it is different from the research
conducted by Derrel V. Barahama ® which exhibited
more hemorrhagic stroke patients than ischemic stroke

sufferers. Overall, ischemic stroke patients (66%) and
hemorrhagic strokes (85%) were at most age less than
65 years old. This is similar to the research conducted
by Barahama ) which showed that more patients <65
years old who come to the hospital. More stroke patients
are male in ischemic stroke and hemorrhagic stroke. In
subjects with hemorrhagic strokes, 60% of the subjects
were male. In subjects with ischemic stroke, 54% were
male. Another study conducted by Mahdi Habibi-
koolaee®showed that male sex is more in each type of
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stroke. This is supported because there is no vascular
protection from endogenous estrogen in men so that it
will increase the risk of stroke. In addition, lifestyle such
as smoking, and drinking alcohol in men can increase
the risk of hemorrhagic stroke 7.

B. Risk factor that can be change.

1.Smoking. In ischemic stroke patients (58.5%),it
found that they were non-smokers. In patients with
hemorrhagic strokes, 65% are non-smokers.Some study
stated that smoking is a factor in determining stroke(5,8).
This can happen because the majority of subjects are
passive smokers. Passive smoker is a person who
breathes smoke from the burning of cigarette tobacco
and smoke exhaled by an active smoker .

2.History family of stroke. In ischemic stroke
patients, only 20.8% have a history of stroke in their
family members. In patients with hemorrhagic stroke,
30% of patients have a history of stroke in their family
members. Some study found that there are positive
associations between family history of stroke and
functional status at discharge ® lacunar stroke (101D
atherothrombotic stroke (%! and the severity of early
neurological deficit!?).
a complex profile that includes the types of affected
relatives (ie, paternal, maternal, or sibling), the ages of

Family history of stroke is

relatives at stroke onset (early onset versus late onset),
and other characteristics. In addition, a family history of
stroke may have different effects on the risk of stroke
recurrence, depending on the patient’s age of stroke
onset (1314),

3.Hypertension. There are about 62.3% of patients
with ischemic stroke have a history of hypertension. In
patients with hemorrhagic stroke, it is only 20% who
have a history of hypertension. Other study found that
Blood Pressure in stroke patient are higher than in control
patient without a diagnosis of stroke. Sistolic Blood
Pressure on arrival significantly are higher in ischemic
stroke than in controls (15). Other studies conducted by
Laily and Imanda et al (5,16) also stated that there is a
relationship between hypertension and ischemic stroke.

4.Diabetes Mellitus. About 22.6%
stroke patients have a history of diabetes mellitus. In
hemorraghic stroke patients, as many as 25% of patients

of ischemic

have a history of diabetes mellitus. The prevalence
of stroke with diabetes for more than 20 years in DM
Type 2 patients is 7.9%, while DM Type 1 is 2.7%
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(7- Stroke deaths in people with DM Type 2 (13.4%)
were higher than those in DM Type 2 (12.2%) (7.
Diabetes mellitus is a risk factor for stroke that can be
modified. In someone with diabetes mellitus, the risk
of stroke increases two-fold compared with people
without diabetes ®. It happens because an increase in
blood sugar can increase the risk of atherosclerosis as
well as other stroke risks such as hypertension, obesity,
and hyperlipidemia . Patient with diabetes have a
higher proportion of ischaemic stroke compared to
haemorrhagic stroke. Microvascular disease disease dan

co existence of hypertension can caused it 1922,

C. The Rank of Risk factor

The most risk factors that are owned by ischemic
stroke patients and hemorrhagic strokes are the same
to those aged less than 65 years. However, second rank
in ischemic strokes is a history of hypertension while
ranking second in hemorraghic stroke is male sex.

Conclusion

Based on this research, it concluded that: 1) [schemic
stroke had the highest prevalence among patients
(72,6%), 2) Most of patient were 65 years old (56,2%),
3) Age of less 65 years old patient had the highest risk
of any type of ischemic stroke. Moreover, the highest
controlled factors among patients with ischemic stroke
is hypertension history (62,3%), while among patients
with hemorraghic stroke is smoking (35%).

Data Availability

The data used to support the findings of this study
are available from the corresponding author upon
request and restricted by the ethics of Local Government
Hospital Dr. Soetomo in order to protect subject privacy.

Conflicts of Interest: The authors confirm that
there are no conflicts of interest.

Acknowledgment: We would like to thank all
participants in this study including the patient as
respondent. We also thank all investigators who collected
and analyzed these data. It is research and publication of
this article was funded by Universitas Airlangga through
Faculty Public Health Research Grant in 2018.

References

1.  WHO. Global status report on noncommunicable



10.

11.

Indian Journal of Forensic Medicine & Toxicology, January-March 2020, Vol. 14, No. 1

diseases 2014. Geneva; 2014.

Barahama D V., Tangkudung G, Kembuan
MAHN. Faktor-faktor yang berhubungan dengan
keterlambatan kedatangan pasien stroke di RSUP
Prof. Dr. R. D. Kandou Manado. J e-Clinic.
2019;7(1):1-6.

Kemenkes RI. Laporan riset kesehatan dasar
(Riskesdas) tahun 2013 [Internet]. Jakarta;
2013. Available from: http://www.depkes.go.id/
resources/download/general/Hasil Riskesdas 2013.
pdf

Hou L, Han W, Jiang J, Liu B, Wu Y, Zou X, et
al. Passive smoking and stroke in men and women:
a national population-based case-control study in
China. Sci Rep [Internet]. 2017;7:1-9. Available
from: http://dx.doi.org/10.1038/srep45542

Imanda A, Martini S, Artanti KD. Post hypertension
and stroke :a case control study.Kesmas: National
Public Health Journal.2019;13(4): 164-168.
(doi:10.21109/kesmas.v13i4.2261)

Habibi-koolaee M, Shahmoradi L, Niakan Kalhori
SR, Ghannadan H, Younesi E. Prevalence of
stroke risk factors and their distribution based
on stroke subtypes in Gorgan: a retrospective
hospital-based study—2015-2016. Neurol Res Int.
2018;2018(2709654):1-7.

An SJ, Kim TJ, Yoon B-W. Epidemiology, risk
factors, and clinical features of intracerebral
hemorrhage: an update. J stroke [Internet].
2017;19(1):3-10. Available from: http:/www.
ncbi.nlm.nih.gov/pubmed/28178408%0Ahttp://
www.pubmedcentral.nih.gov/articlerender.
fcgi?artid=PMC5307940

Putri NN, Islam MS, Subadi I. Comparison of acute
ischemic stroke functional outcome in smokers and
nonsmokers measured by Canadian Neurological
Scale (CNS) and NIHSS. MNJ (Malang Neurol
Journal). 2018;4(2):65-71.

Lisabeth LD, Smith MA, Brown DL, Uchino
K, Morgenstern LB. Family history and stroke
outcome in a bi-ethnic, population-based stroke
surveillance study. BMC Neurol. 2005;5(20):1-8.

Jerrard-Dunne P, Cloud G, Hassan A, Markus HS.
Evaluating the genetic component of ischemic
stroke subtypes: a family history study. Stroke.
2003;34(6):1364-9.

Knottnerus ILH, Gielen M, Lodder J, Rouhl RPW,
Staals J, Vlietinck R, et al. Family history of stroke

12.

13.

14.

15.

17.

18.

19.

20.

1383

is an independent risk factor for lacunar stroke
subtype with asymptomatic lacunar infarcts at
younger ages. Stroke. 2011;42(5):1196-200.

Meschia JF, Case L., Worall B., Brown R., Brott
T., Frankel M, et al. Family history of stroke and
severity of neurologic deficit after stroke. NIH
Public Access. 2006;67(8):1396—402.

Wang XG, Wang CX, Yang HJ, Wang AX, Li
D, Zheng HG, et al. Lack of association between
family history of stroke and 1-year outcomes after

acute ischemic stroke in chinese. CNS Neurosci
Ther. 2013;19(10):845-6.

Weijmans M, van der Graaf Y, de Borst GJ, Nathoe
HM, Algra A, Visseren FLJ, et al. Parental history
and the risk of subsequent vascular events in
patients with clinically manifest vascular disease:

the effects of sex of the parent and vascular disease
location. Atherosclerosis. 2014;234(1):129-35.

McManus M, Liebeskind DS. Blood pressure
in acute ischemic stroke. J Clin Neurol.
2016;12(2):137-46.

Laily SR. Relationship between characteristic and
hypertension with incidence of ischemic stroke.J
Berk Epidemiologi. 2017;5(1): 48 — 59 (doi.
org/10.20473/jbe.V5112017.48-59) Available
from https://e-journal.unair.ac.id/JBE/article/
view/3142

Song SH. Complication characteristics between
young-onset type 2 versus type 1 diabetes in a
UK population. BMJ Open Diabetes Res Care.
2015;3(1):e000044.

Vincent-Onabajo G, Moses T. Knowledge of
stroke risk factors among  stroke survivors in
Nigeria. Stroke Res Treat [Internet]. 2016;2016.
Available from: http://www.embase.com/
search/ results? subaction= viewrecord& from=
export&id= L613354907%0  Ahttp://dx.doi.org
/10.1155/2016/1902151%0Ahttp:// sfx.library.
uu.nl/utrecht? sid= EMBASE& issn=20420056&
id=doi:10.1155%2F2016%2 F1902151& atitle=
Knowledge+ of+stroke+risk+factor

Tun NN, Arunagirinathan G, Munshi SK,
Pappachan JM. Diabetes mellitus and stroke: a
clinical update. World J Diabetes. 2017;8(6):230—
310.

Vaidya V, Gangan N, Sheehan J. Impact of
cardiovascular complications among patients with
type 2 diabetes mellitus: a systematic review.



1384

21.

Indian Journal of Forensic Medicine & Toxicology, January-March 2020, Vol. 14, No. 1

Expert Rev Pharmacoecon Outcomes Res.
2015;15(3):487-497.

Tuttolomondo A\, Pinto A, Salemi G, Di Raimondo
D, Di Sciacca R, Fernandez P, et al. Diabetic
and non-diabetic subjects with ischemic stroke:
differences, subtype distribution and outcome. Nutr
Metab Cardiovasc Dis. 2008;18(2):152—7.

22. Hata J, Arima H, Rothwell PM, Woodward M,
Zoungas S, Anderson C, et al. Effects of visit-
to-visit variability in systolic blood pressure on
macrovascular and microvascular complications in

patients with type 2 diabetes mellitus: the advance
trial. Circulation. 2013;128(12):1325-34.



