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ABSTRACT

Stroke is a health problem which has a high mortality rate that can cause
long-term disability. In Gorontalo province, the prevalence of stroke based
on diagnosis by health workers was 10.9%. Stroke risk factors are divided
into two that can be modified and cannot be modified. This study aims to
find out a description of the characteristics and an analysis of the factors
that influence the incidence of stroke in Prof. dr. H. Aloei Saboe Gorontalo
Hospital Period March - December 2018. The research design was
descriptive analytic observational with a cross sectional retrospective
approach. The sample in this study was all patients with ischemic stroke and
hemorrhagic stroke who were treated in the neurology inpatient of Prof. dr.
H. Aloei Saboe Hospital by using consecutive sampling techniques that
fulfill the inclusion criteria. In this study, a sample of 115 patients was
obtained, with the highest proportion is male (62.6%), age classification 56-
65 years old (33%), elementary school certificate (40.9%), with onset <24
hours (33.9%). Based on risk factors, those with a history of hypertension
(78,3) %, grade 2 hyper tension (32.2) %, and uncontrolled (72.2%). Total
cholesterol >200 (59,1%), LDL <160 (68.7%), HDL >30 (98.3%),
triglycerides <160 (73.9%), received dyslipidemia therapy (61.7%), heart
disease (66,1%) and cardiomegaly (34,8%). History of diabetes mellitus
23,5%, with RPG <200mg / dL 73,9% and 67,8% never received diabetes
therapy. In kidney disorders, it was only found 7,8%. Significant risk factors
for stroke (p <0.005) are age (p <0.001), hypertension (p=0.044), heart
disease (p=0.034), total cholesterol (p=0.047), LDL (p <0.001), HDL
(<0.012) and triglycerides (p <0.038), whereas diabetes mellitus, and
kidney disorders have no significant relationship with the incidence of
stroke. It can be concluded that most stroke patients are found in the age
criteria 56-65 years with male gender, elementary school certificate, and
less than 24 hours of onset. The most common risk factors found was
hypertension who are not controlled by the drug, dyslipidemia with a total
cholesterol component >200mg/dL and cardiomegaly. There is a significant
relationship between age, heart disease, hypertension, LDL, HDL,
triglycerides and total cholesterol on the incidence of stroke.
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or 24.9% increase from the preva-lence in
INTRODUCTION 2010.1 The American Heart Asso-ciation
(AHA) estimates that there are about 795
000 people in the United States have a stroke
each year, of which about 610 000 are a first
attack; and 6.4 million Ame-ricans are stroke

Stroke is a health problem that has a high
mortality rate which can cause long-term
disability. Research estimates that by 2030
more than 4 million people will have a stroke
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survivors.’The prevalence of stroke in
Indonesia based on a doctor's diagnosis in
the Basic Health Research (Riskesdas) in
2018 was 10.9%. Whereas in Gorontalo
Province, the prevalence of stro-ke increased
compared to Riskesdas 2013 which was 7%
to 10.9% . Based on the process, the stroke
is divided into 2, that is, hemorrhagic stroke
and non-hemorrhagic stroke. Ischemic stroke
is more frequent than bleeding stroke and it
is about 87% of all stroke cases.* Risk
factors that trigger a high rate of stroke are
factors that cannot be modified such as age,
sex and race, gender, genetic. While the
factors that can be mo-dified are
hypertension, smoking, heart di-sease,
kidney disease, diabetes, and dysli-pidemia

[41[5].

METHODS
Research Design

The research design was a descriptive
analytic observational research method by
using a cross sectional approach which is
retrospective, that is the type of research that
measures the variables carried out at one
time without a follow up.
Research Subject

The sample in this study were all ische-
mic and hemorrhagic stroke patients who
were treated in the neurology inpatient of
Prof. dr. H. Aloei Saboe Gorontalo Hospi-tal
with consecutive sampling techniques by
selecting inclusion and exclusion cri-teria.
Inclusion criteria: The patients with a stroke
diagnosis which was confirmed by
neurological examination and supported by
brain CT scan results and CT head exami-
nation was performed with or without con-
trast, carried out laboratory tests of lipid
profiles, blood sugar, blood pressure, urea,
creatinine, and electrocardiography and X-
ray photo. Whereas the exclusion criteria
were patients with blood disorders, brain
tumors, brain infections, head trauma, stro-
ke patients who died during treatment, and
there were no support investigations which
were carried out as in the inclusion criteria.

Data Retrieval

Examination was conducted on this
research subjects consist of several types of
examinations. Blood pressure checks were
performed with a mercury sphygmomano-
meter in the reclining position, the cuff was
positioned at 2.5cm above the cubital fossa
and examined twice.

In laboratory tests, samples were taken
using venous blood plasma to measure
random plasma glucose (RPG) levels, lipid
profile, ureum and creatinine. Lipid profile
examination was carried out in the morning
after fasting for 8 hours at night.

Other data regarding characteristics such
as age, sex, onset, level of education, history
of the disease and treatment were obtained
from medical records and inter-views using
the stroke registry form.

RESULTS

Based on the data obtained, there were
115 respondents who suffered a stroke in the
period March - December 2018. From the
total number patients, 102 (88.7%) patients
had an ischemic stroke and 13 (11.3%)
others suffered from hemorrhagic strokes
based on CT-Scan results. From the total
patients, 72 (62.6%) respondents were male
and 43 (37.4%) respondents were female.
Based on age classification, there were 38
(33%) respondents in middle-old group (56-
65 years), then 33 (28.7%) respondents in the
youngest-old group (46-55 years), 25
(21.7%) respondents in the oldest group (>65
years), 13 (11.3 %) respondents in adults
(36-45 years), 5 (4.3%) respondents in early
adults (26-35 years), teenagers (12-16 years)
only 1 (0.9%) respondents and no
respondents between 17-25 years old. Based
on the level of education, the graduation
from elementary school showed the highest
frequency was 47 (40.9%) respondents, then
from senior high school similar to junior
high graduation was 29 (25.2%) respondents,
college degree 7 respondents (6.1%)
respondents, and thosewho uneducated were
3 (2.6%) respondents. In accordance with the
classification of onset, that is when patients
experience symptoms until coming to the
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hospital, mostly it was found at the onset <24
hours by 39 (33.9%) respondents, the onset
<12 hours by 33 (28.7%), the onset <48
hours 14 (12.2%), the onset> 48 hours were
12 of total number (10.4%), the onset <3
hours was 10 (8.7%), and the onset <1 hour
was 7 (6.1%) respondents.

Based on hypertension risk factors, 90
(78.3%) respondents had a history of
hypertension, 25 (21.7%) respondents had no
history of hypertension. From the
classification of hypertension, 37 respon-
dents (32.2%) had grade 2 hyper tension,
then grade 3 hypertension had 35
respondents (30.4%), grade 1 hypertension
had 16 respondents (13,9%), high-normal
blood pressure were 14 respondents (12.2%),
optimal blood pressure were 7 respondents
(6.1%), and normal blood pressure were 6
respondents (5.2%). From the history of
hypertension control, 83 (72.2%)
respondents were uncontrolled, 23 (20.0%)
respondents were controlled, and 9 (7.8%)
respondents  were never receiving
hypertension therapy before.

About 76 (66.1%) of respondents did not
have history of diabetes mellitus, 27 (23.5%)
respondents had diabetes mellitus, and 12
(10.4%) other respondents did not know
whether there was a history of diabetes
mellitus or not. According to blood sugar
levels when the respondent first performed
an examination, 30 (26.1%) respondents had
RPG (random plasma glucose) levels
>200mg/dL, while 85 (73.9%) other
respondents had RPG levels <200mg / dL.
From a history of diabetes mellitus therapy,
78 (67.8%) respondents were never receiving
diabetes therapy, 27 (23.5%) respondents
were not controlled, and 10 (8.7%)
respondents were controlled.

Regarding to these results, all
respondents who were previously diagnosed
with dyslipidemia and who were just
diagnosed with dyslipidemia had received
dyslipidemia therapy. On examination of the
lipid profile, the respondents with total
cholesterol >200 were 68 respondents
(59,1%) and cholesterol <200 were 47
respondents (40.9%), LDL levels <160 were
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79 respondents (68.7%), LDL levels >160
were 36 respondents (31.3%). The results of
HDL examination showed that only 2
respondents (1.7%) had HDL levels <30, 113
respondents (98.3%) had HDL levels >30. In
the triglyceride examination, it had a level
<160 were 85 respondents (73.9%), and
>160 were 30 respondents (26.1%).

Based on the risk of heart disease, 76
respondents (66.1%) suffered from cardiac
disease, and 39 respondents (33.9%) did not
suffer from cardiac disease, with the most
types of  abnormalities that  were
cardiomegaly 40 (34.8%) respondents, 35
respondents (30.4%) were normal, 32
respondents (27.8%) suffered from coronary
heart disease, and 8 (7.0%) respondents
suffered arrhythmias.

In kidney disease, only 9 respondents
(7.8%) who had kidney problems, while 106
respondents (92.2%) did not suffer kidney
problems.

Table 1. Distribution of stroke patients in
the neurology room of Prof. dr. H. Aloei

Saboe Gorontalo Hospital based on
characteristics and risk factors (N = 115)
Variable | F | %
Onset
<1 hour 7 6,1
< 3 hour 10 8,7
< 12 hour 33 28,7
< 24 hour 39 33,9
< 48 hour 14 12,2
> 48 hour 12 10,4
Level of education
Uneducated 3 2,6
Elementary school certificate 47 40,9
Junior high school certificate 29 25,2
Senior high school certificate 29 25,2
College Degree 7 6,1
Sex
Men 72 62,6
Women 43 37,4
Age
12-16 1 0,9
26 - 35 5 4,3
36 —-45 13 11,3
46 - 55 33 28,7
56 — 65 38 33
> 65 25 21,7
History of Hypertension
Yes 90 78,3
No 25 21,7
Hypertension Classification
Optimal 7 6,1
Normal 6 52
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Variable F %
High-normal 14 12,2
Grade 1 Hypertension 16 13,9
Grade 2 Hypertension 37 32,2
Grade 3 Hypertension 35 30,4
Controlled Hypertension
Yes 23 20,0
No 83 72,2
Not receiving therapy 9 7,8
History of Diabetes
Yes 27 23,5
No 76 66,1
Unknown 12 10,4
RPG levels
> 200 30 26,1
<200 85 73,9
Controlled Diabetes
Yes 10 8,7
No 27 23,5
Not Receiving Therapy 78 67,8
Heart Disease
Positive 76 66,1
Negative 39 33,9
Type of Heart Disease
Normal 35 30,4
Arrhythmia 8 7,0
Coronary Heart Disease 32 27,8
Cardiomegaly 40 34,8
Kidney Disorders
Positive 9 78
Negative 106 | 92,2
Total Cholesterol
<200 47 40,9
>200 68 59,1
LDL
<160 79 68,7
> 160 36 31,3
HDL
<30 2 1,7
>30 113 | 98,3
Triglycerides
<160 85 73,9
> 160 30 26,1
Received dyslipidemia therapy
Yes 71 61,7
No 44 38,3
CT-Scan
Ischemic Stroke 102 | 88,7
Hemorrhagic Stroke 13 11,3

Data obtained from the study show the
prevalence of ischemic stroke from a total of
102 respondents was frequently found in the
middle-old group with 37 (26.3%)
respondents, then the youngest-old group 29
(28.4%) respondents, the oldest group was
25 (24.5%) respondents, adult 7 was (6.9%)
respondents, early adults 3 (2.9%)
respondents and teens 1 (1%) respondent.
Meanwhile, from a total of 13 hemorrhagic
stroke respondents, there were 6 (46.2%)

respondents in the adult, then the youngest-
old group 4 (30.8%) respondents, early adult
2 (15.4%) respondents, middle-old group 1
(7, 7%), whereas the teenager and the oldest
group, no one suffered a hemorrhagic stroke.
After analyzing the test, p value <0.001 is
obtained so that there is a significant
relationship between age and stroke.

The highest number of respondents who
suffered ischemic stroke was men with65 of
total number (63.7%) respondents, while
women with 37 total number of respondent
(36,3%) respondents. In hemorrhagic stroke,
there were 8 (61,5%) are women and 5
(38,5%) are men respondents. Based on the
results of the analysis with a p value of 0,07
it can be concluded that there is no
significant relationship between gender and
stroke.

Patients with ischemic stroke who had a
history of hypertension were 77 (75.5%)
respondents, and 25 (24.5%) respondents did
not have a history of hypertension.
Respondents with hemorrhagic stroke who
had a history of hypertension were 13
(100%) and who did not have a history of
hypertension was 0 (0%) respondents. After
being analyzed, the p value was 0.044 so that
it can be concluded that there is a significant
relationship  between the history of
hypertension and the incidence of stroke.

Patients with ischemic stroke who did
not have a history of diabetes mellitus were
64 (62.7%) patients, had a history of diabetes
mellitus were 27 (26.5) patients, and who
were not known to have a history of diabetes
mellitus were 11 (10.8%) patients. Patients
with hemorrhagic stroke who did not have a
history of diabetes mellitus were 12 (92.3%),
patients who were not known to have a
history of diabetes mellitus were 11 (7.7%),
and none of the respondents had a history of
diabetes mellitus. After being analyzed, the p
value of 0.079 was obtained so that it is
concluded that there is no a significant
relationship between the history of diabetes
mellitus and the incidence of stroke.

Patients with ischemic stroke who had
heart disease were 64 (62.7%) patients, and
did not have heart disease were 38 (37.3%).
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Patients with hemorrhagic stroke who had
heart disease were 12 (92.3%) patients, and
did not have heart disease were 1 (7.7%)
patient. After analysis, p values of 0.034
were obtained so that it is concluded that
there is a significant relationship between
heart diseasesand stroke.

Patients with ischemic stroke who did
not have kidney disorder were 93 (91.2%)
patients and 9 patientshad kidney disorder
(9.88%). Patients with hemorrhagic stroke
who did not have kidney disorder were 13
(100%) respondents, and none had kidney
disorders. After analyzing, the p value was
0.595, so it can be concluded that there is no
a significant relationship between Kkid-ney
disorders and the incidence of stroke.

A total number of 57 (55.9%)
respondents who suffered from ischemic
stroke had cholesterol levels >200mg/dL,
and 45 (44.1%) others had cholesterol levels
<200mg/dL. Respondents who suf-fered
hemorrhagic stroke were 11 (84.6%) and had
cholesterol levels >200mg/dL and 2 (15.4%)
respondents  had  cholesterol levels
<200mg/dL. After analyzing the tests using
the Pearson chi square method, p value was
0.047, it can be concluded that there is a
significant  relationship  between total
cholesterol and stroke.

Respondents with ischemic stroke who
had LDL levels <160 mg/dL were 68
(66.7%) respondents, and LDL levels L
>160mg/dL. were 34 (33.3%) respondents.
Respondents with hemorrhagic stroke who
had LDL levels <160mg/dL were 11 (84.6%)
respondents, and 2 (15.4%) respondents had
LDL levels >160mg / dL. After analyzing the
test, p value <0.001 so it can be concluded
that there is a relationship between LDL
levels and stroke.

For respondents with ischemic stroke,
102 (100%) respondents had HDL levels
>30mg / dL and no respondents had HDL
levels <30mg/dL. Whereas in hemorrhagic
stroke, 11 (84,6%) respondents had HDL
levels >30mg/dL, and 2 (15,4%) respondents
had HDL levels <30mg / dL. After being
analyzed, the p value was 0.012 so that it is
concluded there is a significant relationship
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between HDL levels and the incidence of
stroke.

In respondents with ischemic stroke, 79
(77.5%) respondents had triglyceride levels
<160 mg / dL, and triglyceride levels
>160mg / dL were 23 (22.5%) respondents.
Respondents with hemorrhagic stroke who
had triglyceride levels <160 mg / dL were 6
(46.2%) respondents, and 7 (53.8%)
respondents had triglyceride levels >160mg
/dL. After analyzing the test, p value<0.038
can be concluded that there is a relationship
between triglyceride levels and stroke.

Table 2. Relationship between risk factors
and stroke (N = 115)

CT-Scan
Variable Sl SH p¥
N|] % [N[] %
Sex
Men 65 | 63,7 | 5 38,5 0,079
Women 37 | 36,3 | 8 61,5
Age Classification
12-16 1110 0| o | <0001
26— 35 3 29 2 154
36 —45 7 6,9 6 46,2
46 — 55 29 | 284 | 4 30,8
56 — 65 37 | 26,3 1 7,7
> 65 25 | 245 0 0
History of Hypertension
Yes 77 | 755 | 13 | 100,0 0,044*
No 25 | 245 0 0
History of Diabetes
Yes 27 | 265 | 0 0 0,079
No 64 | 62,7 | 12 92,3
Unknown 11 | 108 | 1 7,7
Heart Disease
Positive 64 | 62,7 | 12 92,3 0,034*
Negative 38 | 37,3 1 7,7
Kidney Disorders
Positive 9 8,8 0 0 0,595
Negative 93 | 91,2 | 13 100
Total Cholesterol
<200 45 | 441 2 154 0,047*
>200 57 | 55,9 | 11 84,6
LDL
<160 68 | 667 | 11 | sap | <0001
> 160 34 | 33,3 2 154
HDL
<30 0 0 2 154 0,012*
>30 D100 | 11| 846
Triglycerides
<160 79 | 775 | 6 46,2 0,038*
> 160 23 | 225 | 7 53,8
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DISCUSSION

Basically, ischemic stroke can occur at a
young age, but according to research results
it tendsto show the incidence of ischemic
stroke experienced in old age. This can be
caused by diseases that occur due to
disruption of blood flow. Blood vessels at an
older age tend to change degeneratively and
begin to seem the results from the process of
atherosclerosis. Based on a meta-analysis,
the average incidence of intracerebral
hemorrhagic strokes is 25/100,000 and the
highest incidence is in the elderly.® In a study
conducted by de Rooij et al, the average
incidence of hemorrhagic subarachnoid
strokes was 9/100,000 and the average age
was 43 years in Japan, and in South and
Central America vary between 25 to 35 years
[7]. The results of the study are similar to the
results of this study, that the incidence of
hemorrhagic strokes is more commonly
found at younger ages. Several risk factors
that can cause hemorrhagic strokes at a
young age are genetic, hypertension,
smoking, excessive alcohol consumption,
and drug abuse. These risk factors can cause
weakness of the endothelial wall, rupture of
brain blood vessels [7].

The results show the incidence of stroke
was more common in men than women, but
there is no significant relationship found
between sex and stroke. Research Roy et al.
reports that the incidence of stroke in men
will have a greater tendency to stroke
compared to premenopausal women, but
with age, postmenopausal women have a
greater risk of stroke [8]. In a study
conducted by Kabi, it also points out that
there were 55% male and 45% female of 60
patients who were getting treatment for
stroke ischemic in Neurology inpatient at
Prof. Dr. D. Kandou, Manado.

However, the different results obtained
in hemorrhagic stroke that the ratio between
men and women are not significant. In the
study of Justin et al, states that men are more
susceptible to intracerebral hemorrhagic
strokes than women of all ages besides those
over 80 years. However, the existence of
differences in gender prevalence can be

influenced by several risk factors that can be
modified or cannot be modified as well as
comorbid by the patient itself [10].

The results of this research show that the
average level of education of stroke
respondents tend to be low. In a study
conducted by Kabi et al, the results also
showed a higher proportion of strokes in the
non-school and non-primary school group
than in the primary school group and above
[9]. Prospective cohort studies conducted by
Caroline et al in Australia also revealed that
low education had a relationship with an
increased risk of stroke in men and women
[11].

Even though the average level of
education is low, from the onset
classification an average of <24 hours is
obtained. These results can be categorized
quite well. Based on the instructions for the
management of ischemic stroke, the onset of
the arrival of the patient to the hospital is
also important in the decision making of the
therapy that will be given to the patient and
can affect the clinical outcome of the patient
after  hospitalization.  From  research
conducted by Amit R et al on the effect of
hospital admission time and therapy with
patient clinical outcomes revealed, patients
who received therapy <24 hours had better
clinical outcomes after 12 and 18 months
later [12]. According to information from the
patient's family, there are many reasons for
delay in coming to the hospital and the most
reason is waiting for family, transportation
problems, and ignorance of the patient and
family.

Based on hypertension risk factors, a
history of uncontrolled hypertension has the
greatest frequency in this study. The study
conducted by Usrin et al states, 194 people
suffering from hypertension, 137 people
(70.6%) had an ischemic stroke, and of 50
people who did not, 9 people (18.0%) had an
ischemic stroke [13]. Studies that conducted
by INTERSTROKE state that respondents
with hypertension (either history or blood
pressure> 160 / 90mmHg) have a risk of
stroke 2.8 times greater than respondents
without hypertension.!* Hyper-tension can
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cause strokes through many mechanisms.
High intraluminal pressure will cause
extensive changes in the endothelium and
smooth muscle function in the intracerebral
arteries. Increased stress in the endothelium
can increase permeability to the blood-brain
barrier and local or multifocal brain edema.
Endothelial damage and altered blood-
endothelium cell interactions can cause local
thrombus formation and ischemic lesions.
Fibrinoid necrosis can cause lacunar
infarction through focal stenosis and
occlusion. Degenerative changes in smooth
muscle cells and endothelium predispose to
intracerebral  hemorrhage. In addition,
hypertension speeds up the arteriosclerotic
process, thereby increasing the possibility of
cerebral lesions associated with stenosis and
emboli originating from extracranial large
blood vessels, aortic arches and from the
heart. Adaptive structural changes in
resistant blood vessels can disrupt collateral
circulation and increase the risk of ischemic
events associated with episodes of hyper-
tension [15].

In this study, it is found that hyper-
tension was significantly related to the
incidence of stroke. These results are in line
with the theory and some of the research
previously discussed. In a study conducted
by Taufik, it was found that there was no
significant relationship between ACE gene
variants in the development of ischemic
stroke in patients with a history of
hypertension in a population in Palembang.
Several recent studies have shown that there
are different genetic control patterns in ACE
compared to previous studies that have been
carried out in Caucasian races, which suggest
that there is an association between ACE
gene variants and ischemic stroke. 1°
Angiotensin-Converting Enzyme (ACE)
gene variants are known to play a role in the
pathogenesis from primary hypertension,
atherosclerosis and remodeling and the
occurrence of left ventricular hypertrophy.

Diabetes mellitus is a disease that occurs
due to two things, that is, insufficient insulin
production, or the body is unable to use
insulin effectively, so there is excess sugar in

Khoirunnisa

the blood [17]. History of diabetes mellitus is
only a little obtained in this study. The data
obtained in this study show that stroke
patients in Prof. dr. H. Aloei Saboe
Gorontalo Hospital, the majority do not have
a history of diabetes mellitus, so after
analyzing there is no relationship between
diabetes mellitus and the incidence of stroke.
The results of this study are contradicted to
the study of Mallmann study for patients at
the Hospital of Sao Vicente de Paulo, South
Brazil, which have a significant relationship
bet-ween diabetes mellitus and stroke with
an OR of 2.4 (95% CI: 1.4 - 4,0), which
means that diabetes mellitus is a risk factor
for stroke with a 2.4 times greater risk than
non-diabetes mellitus patients [18]. High
levels of blood sugar in the body
pathologically play a role in increasing the
concentration of glycoprotein, which is a
trigger to some vascular diseases. High blood
glucose levels during a stroke will increase
the possibility of expanding infarction areas
due to the formation of lactic acid due to
anaerobic glucose metabolism that damages
brain tissue, but it does not cause stroke
directly at a young age [19]. However, this
study has the same results as research
performed on 60 ischemic stroke patients in
the Neurology inpatient at Prof. Dr. RD
Kandou Manado, which only 26.6% of
respondents with a history of diabetes
mellitus [9]. It shows that the proportion of
people affected by ischemic stroke due to
diabetes is rare, this means that most patients
get first ischemic stroke are not because they
have diabetes mellitus.

In this study the risk of stroke was found
more in  respondents with  cardiac
abnormalities, which consists of several
disorders such as arrhythmia, coronary heart
disease and the presence of cardiomegaly.
After analyzing this study, a significant
relationship was found between heart and
stroke abnormalities. The incidence of atrial
fibrillation increased with age. The
Framingham study shows the percentage of
strokes due to atrial fibrillation increases
gradually from 1.5% at age 50-59 years, to
23.5% at age 80-89 years.?® Patients with
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atrial fibrillation face a very high risk of
stroke that is about 3 to 5 times higher after
adjusting for risk factors. Atrial fibrillation is
consistently associated with stroke in
different groups. Uncoordinated myocyte
activity will cause disruption of atrial
contraction in atrial fibrillation. So,
according to the Virchow trials, the resulting
blood stasis increases the risk of
thromboembolism [21]. About 10% of
patients with lacunar strokes have atrial
fibrillation and atherosclerosis in large
arteries twice more common in patients with
atrial fibrillation compared to those without
[22]. Research conducted by Khaira-tunnisa,
et al. also found a higher propor-tion of
strokes in coronary heart disease than those
without coronary heart disease [23].
Amarenco, et al in a review article stated that
a quarter of stroke patients had a history of
recurrent  coronary  symptoms  [24].
Myocardial infarction is a major risk factor
for ischemic stroke. That is because in
myocardial infarction there is damage from
the endocardial surface of the heart and local
stasis due to dysfunction of the heart muscle
(akinetik segment) which results in the
formation of thrombus in the heart and if the
embolism is lodged in the cerebral arteries,
occlusion will cause a decrease in oxygen
supply resulting in hypoxia neurons that are
blooded or ischemic [24]. If there is no
collateral blood supply and this decreases in
blood flow cannot be fulfilled will cause
brain tissue to die or on the other word it is
called infarction.

Research on the relationship between
dyslipidemia and stroke shows very mixed
results. Research conducted at Prof. RSUP
Dr. R.D. Kandou Manado shows the highest
levels of total cholesterol in ischemic stroke
and hemorrhagic stroke at optimal values
[25]. A study by Jusuf using the case-control
method in Indonesia reveals that a history of
dyslipidemia could be a predictor of
ischemic stroke [26]. Different in research
conducted at the RSUP dr. Kariadi Semarang
that there is a significant relationship
between total cholesterol and the incidence
of stroke [27]. Prospective studies conducted

in Asia Pacific in Asian and non-Asian
populations show a strong relationship
between total cholesterol and ischemic stroke
that every 1 mmol / I increase in total blood
cholesterol or about 38.7 mg / dl will
increase 25% the incidence of stroke. But
unlike non hemorrhagic stroke, each increase
of 1 mmol / | total blood cholesterol or about
38.7 mg / dl there is a 20% reduction in risk
of hemorrhagic stroke [28]. Research in
Taiwan reveals the same thing, that total
cholesterol <160mg / dL more often occurs
in acute intracerebral hemorrhagic stroke
patients and has a relationship with the risk
of suffering from more severe neurological
abnormalities in clinical outcomes in the first
3 months [29]. However, there is a difference
in a study conducted in Turkey which stated
total cholesterol >200mg / dL was a risk
factor for hemorrhagic stroke [30].

High total cholesterol is often associated
with the formation of atherosclerosis so that
it can cause the risk of ischemic stroke.
Conversely, low cholesterol is often
associated as a risk factor for hemorrhagic
stroke due to smooth muscle walls of arteries
that are prone to necrosis. Disturbances in
the endothelial wall have a tendency to occur
with microaneurysmswhich are the main
pathological findings in hemorrhagic strokes
[31].

This research is in line with research at
RSUP dr. Kariadi Semarang that there is a
significant relationship between LDL levels
and the incidence of stroke.?” Tsuyoshi et al
in his study also stated that elevated LDL
levels were significantly related to the
development of atherothrombotic infarction
[32]. However, these results are not in line
with research at Dr. dr. Moewardi Surakarta
who stated that there is no significant
relationship between LDL levels and the
incidence of stroke. Meanwhile in
hemorrhagic stroke, a systematic review
study and meta-analysis reveals a decrease in
total cholesterol and LDL levels can be a risk
factor for hemorrhagic stroke, especially
intracerebral hemorrhagic stroke [33].

Research on the relationship of HDL
with stroke also found mixed results.
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Research conducted at RSUP dr. Kariadi
Semarang reveals a significant relationship
between HDL and the incidence of stroke
[26]. A prospective study reveals an inverse
relationship between HDL and the risk of
ischemic stroke in men and women [34]. In
contrast to studies conducted in Europe
(EUROSTROKE) that found an increase in
HDL levels was associated with increased
risk of cerebral infarction in women [35].
Whereas in the Asia Pacific cohort study
found no association between HDL levels
and the risk of ischemic stroke [36]. In
hemorrhagic strokes, HDL levels increase
the risk of intracerebral hemorrhagic stroke
significantly for an increase per 1 mmol / L
[33].

The results in this study are in line with
research conducted at Sukoharjo Hospital
that statistically there is a relationship
between triglyceride levels and the incidence
of ischemic stroke (OR = 2,800, 95% CI =
1,070-7,328)[36]. In a prospective study
reveals that there was a 15% increase in risk
ischemic stroke for each increase of 89mg /
dL of non-fasting triglycerides [38]. In
contrast to studies in RSUD dr. Kariadi
Semarang, who said there was no significant
relationship between triglyceride levels and
stroke events [27]. homas's research also
revealed the same thing that found no
significant relationship between triglycerides
and ischemic strokes in 296 male
respondents [39]. In hemorrhagic strokes, a
cohort study prospectively states that low
triglyceride levels are associated with an
increased risk of hemorrhagic stroke. As
with total cholesterol, low levels of
triglycerides are also associated with blood
vessel  endothelial  cells  undergoing
arterionecrosis so that cerebral blood vessels
become fragile [40].

The data obtained in this study show that
stroke patients in Prof. dr. H. Aloei Saboe
Gorontalo Hospital, the majority do not have
a history of kidney disorders, so after
analyzing, there is no relationship between
kidney disorders and events. These results
are contradicted to the study conducted by
Lee, patients with GFR <60 mL / min can

Khoirunnisa

increase the incidence of stroke by 43%.
Proteinuria that occurs in patients with
kidney disorders can also worsen the clinical
outcome of stroke and post stroke, thereby
increasing mortality [41].

In this study there are several limitations,
so that it can affect the results of the study.
There is no analysis of other risk factors such
as heredity, body mass index, history of drug
consumption; anticoagulants,
antithrombotics, statins which can affect the
state of the lipid profile or be an independent
risk factor for stroke itself.

CONCLUSION

Stroke is one of the main causes of
patients coming to the emergency
department at the hospital, causing morbidity
and mortality rates to increase. Generally, in
this study stroke patients were found to be at
the age criteria of 55-65 years old, male
gender, level of education with elementary
school certificate, and had less than 24 hours
of onset. The most common risk factors
found are patients who had a history of high
blood pressure who are not controlled,
present with grade 2 hypertension, total
cholesterol levels that exceed >200mg / dL,
and cardiomegaly as the most common heart
abnornalities. Based on the significant
relationship between risk factors and the
incidence of stroke in the Gorontalo are age,
history of hypertension, heart disease, total
cholesterol, LDL, HDL and triglycerides.
Meanwhile diabetes mellitus, and kidney

disorders did not have a significant

relationship.
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