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ABSTRACT

Background: Stroke is one of the leading non-communicable
diseases contributing to high mortality rates worldwide. It is
classified into two types: hemorrhagic and non-hemorrhagic
stroke. The mortality and morbidity associated with stroke are
higher compared to many other diseases. This study aims to
identify the risk factors contributing to both hemorrhagic and
non-hemorrhagic strokes.

Methods: This study is a quantitative analytical study with a
cross-sectional study design conducted at Banyumas
Regional Hospital. The study sample consisted of 100
hemorrhagic stroke patients and 100 non-hemorrhagic stroke
patients using random sampling techniques. This study was
conducted in September-October 2024. The variables studied
were age, gender, ancestry, history of hypertension, history of
DM, dyslipidemia, smoking habits, diet, physical activity,
obesity, and control compliance. The research data consisted
of secondary data obtained from the medical records section
of Banyumas Regional Hospital and primary data obtained
through interviews using questionnaires. Data analysis used
SPSS 23 software with univariate tests, bivariate with chi-
square, and multivariate with logistic regression to calculate
the odds ratio (OR).

Results: The average age of the study respondents was 57.4
years and female. Variables that influenced the incidence of
hemorrhagic stroke were non-compliance with control (p-value
0.000 and OR of 4.869), history of hypertension (p-value 0.004
and OR of 3.110), and poor diet (p-value 0.015 and OR of
2.204). Variables that did not influence were age, gender,

heredity, history of DM, dyslipidemia, smoking habits, physical
activity, and obesity.

Conclusions: Patients who have a history of hypertension,
poor diet, and are not compliant with medication controls are
at greater risk of suffering from stroke.
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INTRODUCTION

Stroke known as cerebrovascular disease, this disease
is a neurological disease that occurs due to disruption of blood
supply to the brain'. This disease is one of the degenerative
diseases that are divided into two types, namely hemorrhagic
stroke and ischemic stroke. Based on the cause, ischemic
stroke is caused by thrombotic or embolic blockage, while
hemorrhagic stroke is caused by bleeding due to rupture of
blood vessels in a part of the brain2.

Stroke is the second leading cause of death in the world
after coronary heart disease3. Deaths from stroke continue to
increase from year to year. In 2019, WHO released data on
deaths from heart disease and stroke reaching 17 million
people or almost a third of the total number of deaths in the
world*. Death in stroke patients can be caused by patients
experiencing hemorrhagic stroke (bleeding), which is a
condition where the blood vessels in the brain are blocked or
ruptured 5. Paralysis due to hemorrhagic stroke can occur in
the limb system, especially limbs such as hands, feet, and
other limbs that can no longer move/do not function as usual®.

The incidence of stroke in Indonesia according to basic
hospital data is 63.52 per 100,000 people in the age group
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over 65 years. Roughly, every day two Indonesians suffer a
stroke. Epidemiologists predict that currently and in the future
around 12 million Indonesians aged over 35 years have the
potential to suffer a stroke based on the prediction model”.

Banyumas Regional Hospital is one of the hospitals in
Banyumas Regency that has stroke care services and facilities
in the form of a stroke unit. Based on data from around 2020-
2023, there were approximately 100 cases of hemorrhagic
stroke with an age range of 35-70 years. Based on these data,
it can be seen that the average hemorrhagic stroke patient
who is hospitalized at Banyumas Regional Hospital per month
reaches 6-7 patients. The high incidence of stroke served at
Banyumas Regional Hospital illustrates the high incidence of
stroke in the community, research related to stroke risk factors
in Banyumas Regency is still limited.

Many conditions are suspected to be factors that
increase the risk of hemorrhagic stroke. Among them are age
factors, and lifestyle changes such as eating more sugar, salt,
and fat®. Modern lifestyles have changed human attitudes and
behaviors, including eating patterns, smoking, alcohol
consumption, and drugs as a lifestyle so that sufferers of
degenerative diseases (diseases due to decreased organ
function) are increasing and threatening lives®.

Other factors that increase the risk of stroke include age,
gender, race and genetics, hypertension, smoking, obesity,
diabetes mellitus, not practicing a healthy lifestyle, not having
regular medical checkups, and consuming foods that contain
a lot of salt'0. Seeing so many risk factors that influence the
incidence of hemorrhagic stroke and the severity of the
consequences of suffering from hemorrhagic stroke,
researchers are interested in researching the analysis of risk
factors that influence the incidence of hemorrhagic stroke in
the 35-70-year-old age group in Banyumas Regional Hospital.

METHODS

The research design used in this study is analytical
research with a cross-sectional approach. The research
analyzes the relationship between independent variables
(age, gender, ethnicity, ancestry, hypertension, diabetes
mellitus, dyslipidemia, smoking habits, diet, physical activity,
obesity, and routine control compliance) with dependent
variables (incidence of hemorrhagic stroke and non-
hemorrhagic stroke).

This study was conducted in the stroke unit of
Banyumas Hospital in June-September 2024. The samples in
this study were inpatients in the stroke unit of Banyumas
Hospital who suffered from hemorrhagic stroke and non-
hemorrhagic stroke. The instrument used was a questionnaire.
The type of questionnaire used was a closed questionnaire,
namely the answers had been determined.

The data in this study consists of primary data and
secondary data. Primary data was obtained through direct
interviews and filling out questionnaires by respondents.
Secondary data is data obtained from agencies related to this
study. Secondary data was obtained in the form of data from
Banyumas Regional Hospital. Secondary data was taken in
the form of the number of stroke cases, respondent identity,
blood sugar check results, and patient blood pressure data in
the stroke unit of Banyumas Regional Hospital.

Data analysis includes univariate analysis to
determine the frequency distribution of respondents' answers,
bivariate analysis with the Chi-square method to determine the
relationship between independent variables and dependent
variables, and multivariate analysis to determine the variables
that have the most influence on the dependent variable. Data
analysis uses SPSS software version 23. This research gets
ethical approvement from Banyumas Regional Hospital
No.266/KEPK-RSUDBMS/IX/2024 and a research permit from

Banyumas Regional Hospital No:
192/DIK45/RESEARCHY/IX/2024.
RESULTS

Table 1 shows that the average age of respondents
in this study was 57.1 years in hemorrhagic stroke patients and
57.6 years in non-hemorrhagic stroke patients, most
respondents were female 59.0% in hemorrhagic stroke
patients and 63.0% in non-hemorrhagic stroke patients, the
majority of respondents were Javanese 58.0% in hemorrhagic
stroke patients and 48% in non-hemorrhagic stroke patients.
Most of them had a work background as housewives (23.5%),
and most of the respondents were high school graduates
(41.0%). Based on the duration of a stroke, there were 27% of
respondents had only undergone the first week while the
longest respondent had suffered a stroke for 24 weeks (5%).

Table 1. Univariate Analysis from Respondent's Response
Hemorrhagic Stroke Non-hemorrhagic Stroke

Variables Frequency () Percentage (%) Frequency () Percentage (%)
Age
Youngest 38 = 40
Oldest 70 - 70
Average 57,1 - 576
Gender
Female 59 59,0 63 63,0
Male 41 41,0 38 38,0
Ethnicity

Java 58 58,0 43 43,0




Hemorrhagic Stroke Non-hemorrhagic Stroke

Variables Frequency (f) Percentage (%) Frequency (f) Percentage (%)
Ethnicity
Sunda 27 27,0 31 31,0
Batak 12 12,0 21 21,0
Betawi 3 3,0 5 5,0
Occupation
Labor/Farmer 16 16,0 16 16,0
Civil servant 9 9,0 12 12,0
Retired civil servant 17 17,0 23 23,0
Privat employees 9 9,0 6 6,0
Housewife 27 27,0 20 20,0
Driver 22 22,0 23 23,0
Education Level
Elementary School 10 10,0 11 11,0
Junior high School 19 19,0 12 12,0
Senior high School 38 38,0 44 440
Diploma/Bachelor/Master 33 33,0 33 33,0
Long Suffer of Stroke (Week)
1 32 32,0 22 22,0
2 3 3,0 6 6,0
3 3 3,0 8 8,0
4 32 32,0 36 36,0
8 17 17,0 9 9,0
12 6 6,0 9 9,0
16 2 2,0 4 4,0
20 0 0,0 1 1,0
24 5 5,0 5 5,0

Based on the results of the bivariate analysis in of 35-70 years at Banyumas Regional Hospital are age (p-
Table 2, variables that are statistically related to the incidence value 0.149), education (p-value 0.420), heredity (p-value
of hemorrhagic and non-hemorrhagic stroke at the age of 35- 0.321), history of DM (p-value 0.452), dyslipidemia (p-value
70 years in Banyumas Regional Hospital are the history of 0.314), smoking habits (p-value 0.660), obesity (p-value
hypertension (p-value 0.024), routine compliance with control 0.253), and physical activity (p-value 0.880).
(p-value 0.000), and diet (p-value 0.002). Variables that are
not related to the incidence of hemorrhagic stroke at the age

Table 2. Bivariate Analysis Result

Status of Stroke Total
Variable Hemorrhagic Non-Hemorrhagic OR (95% CI) p-value
n % n % n %
Age
>45 years old 94 49,0 98 51,0 192 100,0 0,32 (0,63-1,62) 0,149
<45 years old 6 75,0 2 25,0 8 100,0
Education level
Low 29 55,8 23 44,2 52 100 1,367 (0,73-2,5) 0,420
High 7 48,0 7 52,0 148 100
Heredity of Stroke
Yes 43 45,7 51 54,3 94 100,0 0,725 (0,42-1,27) 0,321
No 57 538 49 46,2 106 100,0
Hypertension history
Yes 86 54,4 72 45,6 158 100,0 2,39 (1,17-4,88) 0,024
No 14 33,3 28 66,7 100 100,0
Diabetes mellitus history
Yes 30 45,5 36 54,5 66 100,0 0,76 (0,42-1,38) 0,452

No 70 52,2 64 478 134 100,0




Status of Stroke

Variable Hemorrhagic Non-Hemorrhagic Total OR (95% ClI) p-value
n % n % n %

Dislipidemia
Yes 37 45,1 45 54,9 82 100,0 0,72 (0,41-1,26) 0,314
No 63 53,4 55 46,6 118 100,0
Smoking history
Yes 39 52,7 35 54,9 74 100,0 1,19 (0,67-2,11) 0,660
No 61 48,4 65 478 126 100,0
Obesity
Yes 13 39,4 20 60,6 33 100,0 0,59 (0,28-1,28) 0,253
No 87 52,1 80 479 167 100,0
Control Compliance
Bad 83 61,5 52 38,5 135 100,0 4,51 (2,35-8,66) 0,000
Good 17 26,2 48 73,8 65 100,0
Physical activity
Bad 69 50,7 67 49,3 136 100,0 1,09 (0,61-1,99) 0,880
Good 3 48,4 33 51,6 64 100,0
Diet
Bad 74 58,7 52 413 126 100,0 2,63 (1,45-4,76) 0,002
Good 26 35,1 48 64,9 74 100,0
Total 100 50,0 100 50,0 200 100,0

The results of the multivariate analysis in Table 3
showed that the most influential variable in the incidence of
hemorrhagic and non-hemorrhagic stroke aged 35-70 years at
Banyumas Regional Hospital was routine adherence to
control. The results of the analysis obtained the Odds ratio
(OR) value of the variable for the use of routine adherence to
control was 4.869 (95% Cl: 2.451-9.671), meaning that
patients who do not comply with control to the hospital are five
times more at risk of experiencing hemorrhagic stroke than
patients who comply with control to the hospital.

The second most influential variable on the
incidence of stroke aged 35-70 years at Banyumas Regional
Hospital was a history of hypertension, the results of the

analysis obtained the Odds ratio (OR) value of the variable for
the history of hypertension was 3.110 (95% CI: 1.448-6.683),
meaning that patients who have a history of hypertension are
three times more at risk of experiencing hemorrhagic stroke
than patients who do not have a history of hypertension.

The third variable that has the most influence on the
incidence of stroke in patients aged 35-70 at Banyumas
Regional Hospital is diet. The results of the analysis obtained
show that the Odds ratio (OR) value of the diet variable is
2.204 (95% Cl: 1.164-4.174), meaning that patients who have
poor diets are twice as likely to experience hemorrhagic stroke
as patients who do not have a history of hypertension.

Table 3. Last Modle of Multivariate Analysis

Variable B p-value OR 95%Cl
Hypertension history 1,135 0,004 3,110 1,448-6,683
Control Compliance 1,583 0,000 4,869 2,451-9,671
Diet 0,790 0,015 2,204 1,164-4,174




DISCUSSION

The study showed that variables that influence the
incidence of hemorrhagic and non-hemorrhagic stroke in
Banyumas Hospital are control compliance, hypertension
history, and diet. The results of the study at Banyumas
Regional Hospital showed a significant influence between
control compliance and the incidence of hemorrhagic stroke at
the age of 35-70 years. Multivariate analysis revealed that
control compliance was the most influential variable on the
incidence of stroke in individuals aged 35-70 years, with a p-
value of 0.000 and an odds ratio (OR) of 4.869. This indicates
that patients who were non-compliant with control had a
fivefold greater risk of experiencing a stroke compared to
those who were compliant.

This study's results align with research conducted at
the University Hospital Basel, Switzerland, which showed an
influence between treatment compliance and the incidence of
stroke (p-value 0.010). In this study, treatment control
compliance in hemorrhagic stroke patients was higher than
treatment compliance in ischemic stroke patients'2. Patients
with hemorrhagic stroke have more compliance because the
family understands the high risk of death.

Patient compliance in carrying out control can
minimize the risk of danger that occurs if the body experiences
conditions that lead to hemorrhagic stroke. Irregularity in
carrying out controls can be caused by various factors such as
the absence of family members to remind them, refusal to take
medication, or patients feeling bored with undergoing
treatment that takes quite a long time*3.

The study revealed that 83% of stroke patients
demonstrated poor compliance with control measures, a figure
significantly higher than the 52% non-compliance rate
observed in the hypertension control group. This finding
indicates a positive correlation between higher rates of non-
compliance and the incidence of both hemorrhagic and non-
hemorrhagic strokes among patients aged 3570 years at the
hospital. Moreover, patients who fail to adhere to their
treatment plans face a greater risk of experiencing
hemorrhagic stroke.

The results of the study at Banyumas Regional
Hospital showed that there was a significant influence
between a history of hypertension and the incidence of
hemorrhagic and non-hemorrhagic stroke aged 35-70 years.
Based on the results of the multivariate analysis, it was found
that a history of hypertension was the second most influential
variable on the incidence of hemorrhagic and non-
hemorrhagic stroke with a p-value of 0.004 and an OR of
3.110, meaning that patients who have a history of
hypertension are three times more at risk of experiencing
hemorrhagic stroke than patients who do not have a history of
hypertension.

The results of this study are in line with research
conducted in the Democratic Republic of Congo which showed
a significant effect between hypertension and the incidence of
hemorrhagic stroke (aOR = 8:19; 95% ClI: 2.72-24.66; p

<0:0001). In this study, the effect of hypertension on the
incidence of hemorrhagic stroke was caused by uncontrolled
hypertension®. Uncontrolled high blood pressure that occurs
for a long time will cause changes in the structure of the brain's
blood vessels which increase the risk of hemorrhagic stroke'®.

Similar research conducted in Peru Latin America,
showed that hypertension is a factor associated with the
incidence of hemorrhagic stroke p-value 0.029. In this study,
hypertension is known to cause the narrowing of the diameter
of the blood vessels in the brain which can disrupt blood flow’®.
Narrowing of blood vessels and increased stiffness of blood
vessels can cause rupture of blood vessels in the brain and
cause hemorrhagic stroke's. Hypertension that occurs for a
long time will cause various blood vessel disorders including
stroke'”. The results of the study at Banyumas Hospital
showed that 86% of stroke patients had a history of
hypertension. This condition showed that the higher proportion
of hypertension is positively correlated with the incidence of
hemorrhagic and non-hemorrhagic stroke aged 35-70 years at
Banyumas Hospital. Patients with hypertension are at greater
risk of experiencing hemorrhagic stroke'®. Research in
Zambia, Africa, showed that 80% of hemorrhagic stroke
patients had hypertension and more than half of hemorrhagic
stroke patients did not control their hypertension?®.

A study conducted at Banyumas Regional Hospital
revealed a significant relationship between diet and the
incidence of hemorrhagic and non-hemorrhagic stroke aged
35-70 years. Multivariate analysis identified diet as the third
most influential factor, with a p-value of 0.015 and an odds
ratio (OR) of 2.204. This indicates that patients with poor
dietary habits are five times more likely to experience
hemorrhagic stroke compared to those who adhere to dietary
recommendations.

The results of this study are similar to research
conducted at the neurology polyclinic of Tgk Chik Ditiro Sigli
Hospital, Aceh, showing a significant influence between diet
and the incidence of hemorrhagic stroke. The results showed
that consumption of high-fat foods (p-value 0.003 OR = 2.81
95% Cl 1.39-5.69), instant snacks (p-value <0.001 OR = 3.91
95% Cl 1.90-8.03), and low-fiber foods (p-value <0.001 OR =
3.58 95% CI 1.73-7.41) had a significant effect on the
incidence of hemorrhagic stroke20. Consumption of foods high
in fat, salt, and low in fiber can increase blood pressure which
can increase the risk of hemorrhagic stroke?!.

Similar research conducted at Dr. Doris Sylvanus
Palangka Raya, South Kalimantan showed that diet affects the
incidence of stroke. The results showed that consuming a lot
of instant food (OR 7.53 C1 95%: 1.38 - 41.13), eating less fruit
(OR 6.98 Cl 95%, 1.53-31.80), and consuming less fish (OR
6.36 Cl 95%: 1.15 - 34.99) had a significant effect on the
incidence of stroke22. Eating foods that are high in sodium and
lack of consumption increases blood fat levels. If consumption
of unhealthy foods continues for a long period, it can cause



stiffness of blood vessels and rupture of blood vessels in the
brain and cause stroke?3.

The results of the study at Banyumas Regional
Hospital showed that 74% of hemorrhagic and non-
hemorrhagic stroke patients had poor diets. This condition
shows that the higher proportion of poor diets is positively
correlated with the incidence of hemorrhagic and non-
hemorrhagic stroke aged 35-70 years at Banyumas Regional
Hospital. Respondents have a bad habbit to consumed foods
with high salt and fat. This condition triggers various problems
in the blood vessels including provoking the risk of stroke.

The study revealed no significant relationship between
age and the incidence of hemorrhagic or non-hemorrhagic
strokes among individuals aged 35-70 years (p-value = 0.149).
This lack of substantial effect was attributed to the fact that
most stroke patients were within the same age group,
specifically those aged >45 years, in both hemorrhagic and
non-hemorrhagic cases. Additionally, the risk of cerebral blood
vessel rupture was likely influenced by other factors, such as
a history of hypertension among the respondents. The
frequency distribution results showed that 86% of hemorrhagic
stroke patients and 72% of non-hemorrhagic stroke patients
had a history of hypertension. This finding indicates that a
significant proportion of study respondents had hypertension
before experiencing a stroke.

Gender or sex does not influence the incidence of
hemorrhagic and non-hemorrhagic strokes. This lack of
significant effect can be attributed to the higher proportion of
female respondents among stroke patients—59.0% in
hemorrhagic stroke cases and 62.0% in non-hemorrhagic
stroke cases. Additionally, the average age of respondents is
above 57 years, a stage categorized as elderly, during which
blood vessel health declines in both men and women?.
Consequently, the effect of gender on stroke incidence
diminishes as age becomes a more dominant factor.

Education level does not significantly affect the
incidence of hemorrhagic and non-hemorrhagic stroke. This
lack of impact may be attributed to the fact that most
respondents are highly educated, with 71.0% of hemorrhagic
stroke patients and 77.0% of non-hemorrhagic stroke patients
having completed high school or higher education. This
suggests that most stroke patients had access to higher
education, which could enhance their knowledge and
awareness. However, other situations like smoking habits in
people with high education levels can increase the risk of
stroke?s.

Heredity does not significantly influence the incidence
of hemorrhagic and non-hemorrhagic strokes. This is evident
as the majority of respondents with hemorrhagic stroke
(57.0%) reported no family history of stroke, while the
difference was less pronounced among those with non-
hemorrhagic stroke. These findings suggest that other factors,
such as an individual's diet, may play a greater role in
increasing stroke risk. Additionally, heredity does not directly
cause strokes. Instead, most cases are triggered by medical

conditions, such as hypertension, that can often be prevented
or managed.

History of diabetes mellitus does not affect the
incidence of hemorrhagic and non-hemorrhagic stroke. The
absence of a significant effect was because most respondents
did not have a history of DM, either in hemorrhagic stroke
patients (70.0%) or non-hemorrhagic stroke patients (64.0%).
In addition, DM does not directly affect the incidence of stroke,
but high blood sugar levels can trigger angiopathy or blood
vessel damage. This condition causes reduced elasticity of
blood vessels so when a person's blood pressure is high, it
can increase the risk of blood vessel rupture and cause
stroke2s,

Dyslipidemia does not significantly influence the
incidence of hemorrhagic or non-hemorrhagic stroke. This lack
of effect can be attributed to the fact that the majority of
respondents in the study did not have dyslipidemia, with
63.0% of hemorrhagic stroke patients and 55.0% of non-
hemorrhagic stroke patients being unaffected. Moreover, while
dyslipidemia itself does not directly cause strokes, elevated
LDL cholesterol levels in the blood can lead to vessel
blockages, which may rupture under increased blood
pressure?’.

Smoking history does not significantly influence the
incidence of hemorrhagic or non-hemorrhagic strokes. This is
likely because the majority of respondents in the study do not
have a history of smoking, with 61.0% of hemorrhagic stroke
patients and 65.0% of non-hemorrhagic stroke patients
reporting no smoking habits. While smoking itself may not
directly cause these types of strokes, the chemical compounds
in cigarettes, such as nicotine, can reduce blood vessel
flexibility and elevate blood pressure. These conditions
increase the risk of stroke in individuals with a history of
smoking28.

Obesity does not significantly influence the incidence
of hemorrhagic or non-hemorrhagic strokes. The absence of a
significant effect is because most respondents are not obese,
both in hemorrhagic stroke patients (87.0%) and non-
hemorrhagic stroke patients (80.0%). In addition, obesity does
not cause stroke directly, but obesity can cause various
problems such as blood vessel disorders, hypertension, and
fat accumulation around organs?°.

Physical activity does not significantly influence the
incidence of hemorrhagic or non-hemorrhagic strokes. The
absence of physical activity's effect on stroke incidence is
possible because respondents before suffering from stroke
had suffered from other diseases such as hypertension which
caused their physical activity to be poor.

CONCLUSION

The incidence of hemorrhagic stroke in patients aged 35-70
years at Banyumas Regional Hospital is significantly
influenced by a history of hypertension (p = 0.004), poor diet
(p=0.015), and compliance with treatment control (p < 0.001).
In contrast, age (p = 0.210) does not have a significant effect.
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