The 6™ International Agronursing Conference

INNOVATING NURSING IN THE DIGITAL AGE: Enhancing Education, Research,
and Practice

Faculty of Nursing, University of Jember, Indonesia

RELATIONSHIP OF DIABETES MELLITUS AND HYPERTENSION
TO THE INCIDENCE OF STROKE IN MALE

'Rizki Nugraha Agung, *Sinta Wijayanti, *Diany Fauziyah
'3Faculty of Nursing, University of Muhammadiyah Jakarta
?Faculty of Nursing, University of Jember

Corresponding Author; University of Jember; sintawijayanti@unej.ac.id;

ABSTRACT

Introduction: Stroke is the second leading cause of death worldwide. In 2024, the World
Health Organization reported that there are 15 million stroke cases year worldwide, of which
5 million resulted in death, 5 million in disability, and the remaining number placed a strain
on the family. Stroke is Indonesia's leading cause of death and disability, accounting for
18.5% of all fatalities and 11.2% of all disabilities. The prevalence of stroke was 8.3 per
1,000 people. Stroke risk factors include age, gender, diet, smoking, inactivity, diabetes, and
high blood pressure. Diabetes and hypertension are two of these risk factors that can
significantly enhance the risk of stroke and have a fast-growing epidemic. The aim of this
paper is to determine the relationship of diabetes mellitus and hypertension to the incidence
of stroke in male. Methods: This study used cross-sectional descriptive analysis as its
research method, and it included 90 respondents in total. Results: Data analysis used in this
study was the Chi square test which showed there was a relationship between diabetes
(p-value:0.009) and hypertension (p-value:0.026) with stroke incidence. Discussion: The
results of the study showed that there is an association between diabetes and hypertension
with the incidence of stroke.
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and prevent the flow of oxygen to brain

Introduction cells, resulting in a deterioration and
Stroke is a disorder that occurs in the disturbance of nerve activity (Aulyra
neuro system, often accompanied by Familah et al., 2024).

attacks that result in death or disability

occurring briefly (Lionel Ginsberg, 2019). Based on its pathological abnormalities,
Stroke causes damage to brain tissue and stroke 1s divided into two types:
disrupts brain function due to reduced hemorrhagic stroke and ischemic stroke
blood flow and oxygen to the brain. The (Selvirawati et al., 2021). A neurological
reduction in blood flow to the brain is condition known as hemorrhagic stroke is
caused by either the brain's blood vessel brought on by blood vessel rupture. A
arteries narrowing or blood vessel rupture, neurological condition known as an
which  results in  obstruction and ischemic stroke is brought on by blockages
hemorrhage. Accordingly, it may lessen in the brain's arterial blood vessels, which
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results in a diminished or even nonexistent
blood flow to specific brain regions
(Mutiarasari, 2019).

Stroke is a disease that has a high risk of
mortality, being the second leading cause
of death in the world. According to WHO
in 2024, the prevalence of stroke cases is
known to be 15 million people each year
worldwide. From this number of stroke
patients, it is known that 5 million people
die, 5 million people become disabled, and
the rest become a burden on their families
(World Health Organization, 2025). The
incidence of stroke in Indonesia is the
highest cause of death and disability in the
country, accounting for 18.5% of deaths
and 11.2% of disabilities. The prevalence
of stroke in Indonesia reaches 8.3 per
1,000 population, with the third highest
disease expenditure after heart disease and
cancer, amounting to 5.2 trillion rupiah in
2023 (Kemenkes, 2024).

In the DKI Jakarta region, the prevalence
12.2%, affecting 28,985
people. Based on this, DKI Jakarta is one
of the 10 provinces with the highest
incidence of stroke in Indonesia (Riset
Kesehatan Dasar (Riskesdas), 2018).

of stroke is

Furthermore, based on the research
conducted by Nugraha Agung et al.,
(2024) at one of the state hospitals in the
North Jakarta area, it was stated that out of
102 respondents, the majority of stroke
patients were male, with 62 respondents
(60.8%), and female stroke patients
numbered 40 respondents (39.2%).

Therefore, in the DKI Jakarta area, stroke
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cases are more prevalent among men
compared to women.

Stroke reduces blood flow and oxygen to
the brain, it damages brain tissue and
impairs brain function. The reduction in
blood flow to the brain is caused by either
the brain's blood vessel arteries narrowing
or blood vessel rupture, which results in
obstruction and hemorrhage. Accordingly,
it may lessen and prevent the flow of
oxygen to brain cells, resulting in a
deterioration and disturbance of nerve
activity  (Mutiarasari,  2019).
non-modifiable risk factors include age,
gender, and family history. Furthermore,
modifiable risk factors include
hypertension, smoking, diabetes mellitus,
obesity, alcohol, and cholesterol. Among
these risk  factors, diabetes and
hypertension are diseases with very rapid
epidemiological development, which can
lead to a substantial increase in stroke

Some

incidence (Utama & Nainggolan, 2022).

According to Amalia et al. (2024), 87% of
stroke risk factors are hypertension. In the
study, it was found that there is a
relationship between hypertension and the
occurrence of In hypertensive
patients, there is a narrowing of blood
vessels in the brain, leading to a stroke. In
stroke patients with hypertension, there is
a risk of hemorrhagic stroke and a risk of
recurrent stroke (Muthmainnah et al.,
2022).

stroke.

Another stroke risk factor with a high
percentage is diabetes mellitus (35%)
(Rahayu, 2023). According to the research,
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it is known that there is a relationship
between diabetes and the occurrence of
stroke. In patients with diabetes mellitus,
there is vascular stiffness that increases the
risk of stroke. In diabetes mellitus,
elevated hyperglycemia increases the risk
of worse outcomes in stroke patients
compared to those with normal glycemia.
Furthermore, stroke patients with diabetes
mellitus risk factors experience worse
post-stroke outcomes and have a high risk
of disease recurrence (Mosenzon et al.,
2023).

Based on the above description, diabetes
and hypertension are important risk factors
for stroke occurrence and can worsen and
cause recurrent episodes in stroke patients.
Therefore, the researchers are interested in
conducting a study on the "Relationship
Between Diabetes and Hypertension to
The Incidence of Stroke Incidence in Men"
at the Islamic Hospital Jakarta Cempaka
Putih. The purpose of this research is to
determine the relationship between
diabetes and hypertension to the incidence
of stroke in Men.

Methods

The research method used in this study is
descriptive analytic with a cross-sectional
study. The research sample was taken
using a  non-probability  sampling
technique with a purposive sampling
method.

The total sample in this study amounted to
90 patients at Rumah Sakit Islam Jakarta
Cempaka Putih. The inclusion criteria for
the study are: 1) Male patients diagnosed

with stroke in the neurology outpatient and
inpatient departments of RS. Islam Jakarta
Cempaka Putih, 2) Stroke patients with a
history of previous strokes or newly
diagnosed with stroke, 3) Patients or their
guardians willing to participate as
respondents by signing the informed
consent. The exclusion criteria for the
study are: 1) Patients who have signs and
symptoms of stroke but have not been
diagnosed or confirmed by medical
examination.

The measurement tool used in this study is
a questionnaire that contains a format for
collecting basic respondent data. The data
includes the name (initials) of the patient,
the age of the patient, and the previous
medical history, namely diabetes mellitus
and hypertension.

Research ethics are considered by
researchers when conducting their studies.
The ethics used in the research refer to the
ethical principles of respect for human
dignity, beneficence and non-maleficence,
and justice (Kemenkes, 2021).

Data analysis was conducted using the
SPSS program. Data analysis was
performed univariately and bivariately
using the non-parametric chi-square test.

Results
Univariate Analysis
Table 1. Frequency Distribution of
Respondents Based on Respondent
Characteristics (n=90)



and Practice

The 6" International Agronursing Conference
INNOVATING NURSING IN THE DIGITAL AGE: Enhancing Education, Research,

Faculty of Nursing, University of Jember, Indonesia

Variable Frequency Percentag
e
Age
Early Age 17 18,89%
Middle Age 34 37,78%
Elderly 39 43.33%
Education
Not School 3 3,33%
Elementary 14 15,55%
School Junior 23 25,56%
High School High 45 50%
School College 5 5.56%
Work
Not Working 26 28,89%
Working 64 71.11%

Based on Table 1, it is known that the age
proportion of respondents is mostly elderly
(>60 years) with 39 people (43.33%), the
rest being 34 people (37.78%) in middle
age (45-59 years), and 17 people (18.89%)
in early age (17-44 years). The proportion
based on the respondents' education shows
that the majority have a high school
education, with 45 people (50%), followed
by 23 people (25.56%) with a junior high
school education, 14 people (15.55%) with
an elementary school education, 5 people
(5.56%) with higher education, and 3

people  (3.33%).  Furthermore, the
proportion based on the respondents'
employment status indicates that the

majority are employed, with 64 people
(71.11%) compared to 26 people (28.89%)
who are not employed.

Table 2. Frequency Distribution of
Respondents Based on Research Variables
(n=90)

Variable Frequenc Percentag

y e
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Diabetes

Mellitus 44 48,89%
Yes 46 51,11%
No

Hypertension
Yes 53 58,90%
No 37 41,10%

Based on Table 2, it is known that the
proportion of respondents with a history of
diabetes is 44 people (48.89%), while the
remaining 46 people (51.11%) do not have
a history of diabetes. Furthermore, the
proportion of respondents with a history of
hypertension is 53 people (58.90%), while
the remaining 37 people (41.10%) do not
have a history of hypertension.

Bivariate Analysis
Table 3. The Relationship between
Diabetes Mellitus and Hypertension with
the Incidence of Stroke in Men (n=90)

Variable OR  P-Value
Diabetes Mellitus and 6,6 0,009
the Incidence of Stroke
Hypertension and the 3,9 0,026

Incidence of Stroke

Based on Table 3, it is known that there is
a relationship between diabetes mellitus
and the incidence of stroke in men with a
p-value of 0.009. Furthermore, the
relationship between hypertension and the
incidence of stroke in men has a p-value of
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0.026. Based on Table 3, an OR of 6.6 was
found in diabetes mellitus patients,
meaning that respondents with a history of
diabetes mellitus are 6.6 times more likely
to have a stroke, and an OR of 3.9 in
hypertension  patients, meaning that
respondents with a history of hypertension
are 3.9 times more likely to have a stroke.

Discussion
Respondent Characteristics

Based on the research results regarding the
age proportion of respondents, the elderly
group (=60 years) is the largest, followed
by the middle-aged and young age groups.
These findings indicate that as a person's
age the percentage of
respondents who experience a stroke tends
to rise. This is in line with the research
conducted by Widyasari et al., (2022),
which indicates that age is a significant
risk factor for stroke occurrence, with the
risk doubling every five years after the age
of 65.

In men, the risk of stroke increases with
age. Several studies show that men have a
higher tendency to experience strokes
compared to women, especially after the
age of 60. Risk factors such as
hypertension, diabetes, and smoking
habits, which are more common in men,
also contribute to the increased incidence

increases,

of strokes in this age group (Utama &
Nainggolan, 2022 ; Ji et al., 2023).

Furthermore, social and economic factors
also influence the incidence of stroke
among elderly men. Men from lower
socioeconomic backgrounds may have
more limited access to healthcare, leading
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to suboptimal detection and management
of stroke risks. Therefore, health education
and interventions targeting elderly men are
essential, given the high prevalence of
stroke in this group, to raise awareness
about risk factors and the importance of
good health management (Edzie et al.,
2021).

The proportion of respondents based on
education is highest among those with
high school education, followed by those
with junior high school, elementary
school, higher education, and those who
have never attended school, who have the
lowest proportion. Based on the data, it
that the higher the
education a person has, the percentage of
respondents who experience a stroke tends
to increase. Furthermore, in this study's
results, the percentage of stroke cases
among respondents with elementary,
middle, and high school education appears
to increase

shows level of

sequentially. Conversely,
among respondents with higher education,
the percentage is recorded at 5%. Although
this figure is higher compared to
respondents who have never attended
school, who show the lowest percentage of
strokes.

Based on this, it shows that although

education is often associated with

increased health awareness, access to
health information and services, and better
health risk management, there is also the
possibility that individuals with higher
education may be exposed to certain risk
factors that contribute to the occurrence of

strokes (Yu et al., 2021). Some studies
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suggest that higher levels of education
may be associated with a less healthy
lifestyle, such as sedentariness and high
mental stress, which could contribute to an
increased risk of stroke among educated
individuals. Individuals with higher
education may face greater job demands
and increased stress, which in turn can
lead to cardiovascular risk factors (Xiuyun
et al., 2020).

Furthermore, in the study by Akyea et al.,
(2021) it was observed that men with
secondary education tend to be exposed to
higher health risk factors, which could
explain the higher prevalence of stroke in
this group. Conversely, women show a
different pattern, where psychosocial
factors and stress also affect their health
risks, although the data does not directly
address education.

In men with higher education, they may be
more aware of stroke risk factors, making
them more proactive in taking preventive
measures and health control (Kholifah et
al., 2020). However, even though men
with higher education have a better
understanding of health, they also face
different challenges. Research conducted
by Kartini & Mukaddas, (2022) shows that
highly educated men tend to be exposed to
higher work-related stress, which may
contribute to an increase in stroke
incidence among them.

The proportion of respondents based on
their occupation shows that the percentage
of respondents who are employed is higher
compared to those who are unemployed,
which is (71.11%). This provides an
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important insight into how employment
status can affect health, particularly the
risk of stroke in men.

Men, as a group often involved in more
risky jobs, may be more exposed to stress
factors due to job demands as well as
unhealthy lifestyle habits, such as poor diet
and lack of physical activity (Bertoni et al.,
2024).

Additionally, men tend to be involved in
types of work that are more risky, both
physically and mentally (Wolf et al.,
2022).

Research also shows that socio economic
status can affect the likelihood of stroke
occurrence. Men from low socio economic
status backgrounds often do not have
adequate access to healthcare and
rehabilitation services, which can worsen
their stroke outcomes (Buus et al., 2022).
Therefore, the
especially men, need special attention in
prevention  efforts,
through workplace education programs,
better health promotion, and interventions
related to a healthy lifestyle (Backhouse et
al., 2021).

working  population,

stroke including

The Relationship Between Diabetes
Mellitus and the Incidence of Stroke in
Men

Based on the research results, it is known
that there is a relationship between
diabetes mellitus and the incidence of
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stroke in men with a p-value of 0.009.
These research findings are in line with the
study by Sari & Fatmawati, (2023) that
among patients who experienced a stroke,
those with a history of diabetes mellitus
had a higher incidence of stroke with a
p-value of 0.009.

Diabetes mellitus, characterized by high
blood glucose levels, causes various health
complications that can affect the
cardiovascular  system, including an
increased risk of stroke (Yuda et al., 2021).
This is in line with the results of this study,
which indicate that diabetes mellitus is 6.6
times more likely to result in a stroke, with
an OR value of 6.6. According to Amalia
et al, (2024) patients with diabetes
mellitus are 2.7 times more likely to
experience a stroke compared to those
without a history of DM. This study
explains that complications from diabetes
can worsen existing health conditions,
such as hypertension, which is also a risk
factor for stroke (Hidayati et al., 2021).

Especially in men with a history of
diabetes mellitus, there is an increased risk
of recurrent stroke and neurological
complications (Tawhid & Habib, 2023).
Furthermore, in the study conducted by
Indriasari et al., (2023) it was found that
diabetes  mellitus strong
association with the incidence of stroke,

shows a
with a significant proportion among
patients experiencing ischemic stroke,
where 45 out of 60 ischemic stroke
patients had type 2 diabetes mellitus.
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Furthermore, this study shows that the
proportion of stroke patients, which is 44
people (48.89%), with a history of diabetes
mellitus is slightly lower compared to
those without a history of diabetes.
However, there remains a significant
relationship between diabetes mellitus
(DM) and the occurrence of stroke.
Overall, although the proportion of stroke
patients with a history of diabetes may
vary, it is very clear that diabetes acts as a
significant risk factor for the occurrence
and poor outcomes after a stroke. Diabetes
1s known as a risk factor that contributes to
the increased incidence of ischemic stroke,
with the prevalence of diabetes among
stroke patients recorded to range from

5.1% to 69.4% depending on the
population studied (Alhazzani et al.,
2021).

The study conducted by Zhang et al.,
(2021) revealed that diabetes is not only a
risk factor for stroke occurrence but also
acts as an independent factor for stroke
patients who have
experienced ischemic stroke. The study
reported that diabetes can worsen clinical
outcomes after a stroke, although these
outcomes varied among the studied
populations and over different follow-up
periods. This indicates that although there
is variation in the proportion of stroke
patients with diabetes, the impact of
diabetes on stroke incidence remains
crucial (Gustian et al., 2023).

recurrence  in

Another factor to consider is the comorbid
conditions where diabetic patients often
experience other health issues such as
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hypertension, dyslipidemia, and obesity,
all of which are associated with an
increased risk (Flach et al, 2020).
Research by Alhazzani et al., (2021)
indicates that the vascular conditions
frequently occurring in diabetic patients
can increase the risk of stroke, highlighting
the complex relationship between diabetes
and cardiovascular diseases,
stroke.

including

Physiologically, diabetes mellitus plays an
important role in increasing the risk of
stroke through several complex biological
mechanisms. One of the main mechanisms
is through endothelial dysfunction and
atherosclerosis. Diabetes
endothelial dysfunction, which reduces the
ability of blood vessels to respond to
changes in blood flow and increases
systemic inflammation, which in turn

causes

accelerates the process of atherosclerosis
(Utami et al., 2024).

the
accumulation of fatty plaques in the
arterial  walls, contributing to the
occurrence of ischemic stroke. Research
by Amalia et al. shows that individuals
with diabetes have a 2.7 times higher risk
of stroke compared to those without
diabetes (Amalia et al., 2024).
Furthermore, the mechanisms involving
changes in lipid and glucose metabolism
due to DM further affect blood coagulation
by increasing platelet aggregation and
blood viscosity, thereby triggering the
formation of clots that can block brain
arteries (Yuda et al., 2021).

Atherosclerosis will cause
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Furthermore, the stress response also has
physiological effects, where stress will
cause hyperglycemia. The increase in
blood glucose levels exacerbated by stress,
which is often experienced by stroke
patients, can disrupt energy metabolism
and cause further damage to nerve tissue
(Yuda et al., 2021). According to Zhang et
al., (2021) hyperglycemia can contribute to
recurrent strokes by destroying nerve cells

and increasing cell death, potentially
adding  challenges to  post-stroke
rehabilitation.

Diabetes is also associated with other
comorbidities, such as hypertension and
dyslipidemia, which are very important to
consider. High blood pressure and LDL
cholesterol levels, when combined with
diabetes, worsen the risk of stroke.
Research shows that dyslipidemia is very
common among diabetes patients,
highlighting the importance of cholesterol
management to reduce vulnerability to
stroke (Yuda et al., 2021).

Based on this, good diabetes management
and control of vascular risk factors are
important steps to reduce the likelihood of
stroke Public  health
interventions focused on the prevention
and management of diabetes, as well as the
control of hypertension and cholesterol
levels, can help reduce the incidence of
stroke in a broader population (Sumiyati et
al., 2021).

occurrence.

The Relationship Between Hypertension
and Stroke Incidence in Men
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Berdasarkan hasil penelitian diketahui
Based on the research results, it was found
that the proportion of stroke patients was
53 people (58.90%) with a history of
hypertension compared to those without a
history of hypertension, and there is a
significant relationship between stroke
incidence in men with a p-value of 0.026.
This study also obtained an OR value of
3.9, which means that hypertension is at
risk of 3.9 times experiencing a stroke in
men. This study is in line with the research
by Mandagi et al., (2022) which confirmed
that hypertension has a significant
relationship in increasing the risk of
stroke. Hypertension is one of the main
risk factors for stroke occurrence, and its
impact can be greater in men compared to
women.

Physiologically,  hypertension  causes
changes in the vascular and heart systems,
which can lead to serious complications
such as stroke. In hypertensive conditions,
the arterial walls experience increased
stress due to higher pressure from blood
flow, which can cause damage to the
endothelium, a thin layer of cells lining the
blood vessels, and increase the risk of
atherosclerosis, which is the buildup of fat,
cholesterol, and other substances in the
arteries (Puspitasari, 2020). This causes
damage to blood vessels and the formation
of blood clots. In the long term, increased
blood pressure can lead to cardiomegaly
and increased cardiac preload, which
ultimately contributes to heart dysfunction.
If the heart is unable to pump blood
effectively, this can lead to brain ischemia
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due to inadequate blood flow (Hidayati et
al., 2021).

Moreover, hypertension also affects the
increase in vascular resistance, which can
worsen other conditions, such as diabetes
and dyslipidemia, thereby contributing to
the increased risk of stroke. In other
words, individuals with hypertension not
only experience elevated blood pressure
but are also simultaneously exposed to
other  cardiovascular  risk  factors
(Puspitasari, 2020).

Furthermore, in the study by Shakila &
Wahyuliati, tahun (2023) it was found that
based on gender, men with hypertension
have a higher risk of stroke compared to
women. This may be caused by various
factors, including lifestyle and dietary
patterns that generally differ between men
and women, as well as risk factors such as
higher smoking and alcohol consumption
among men (Napitupulu & Ahmad, 2021).

As a preventive measure, managing
hypertension should be a priority in
clinical practice. Education about a healthy
lifestyle, such as dietary management,
physical activity, and avoiding smoking
can help lower blood pressure and
consequently reduce the risk of stroke
(Marlina et al., 2021). A healthy lifestyle,
including a low-salt diet and regular
physical activity, has been proven effective
in lowering blood pressure and reducing
the risk of stroke. Proper interventions can
improve patients' quality of life and reduce
the potential occurrence of life-threatening
strokes.
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(Khotimah et al., 2021).

Conclusion

The conclusion of this study is that there is
a significant relationship between diabetes
mellitus and hypertension with the
incidence of stroke in men at Rumah Sakit
Islam Jakarta Cempaka Putih. Based on
this, the provision of health promotion for
the prevention and management of
diabetes and the control of hypertension is
recommended to reduce the incidence of
stroke. Health promotion related to the
management of diabetes and hypertension,
as well as the control of risk factors such
as lifestyle, can be provided to reduce the
likelihood of stroke occurrence in men.
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