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settings is still limited, indicating a gap in secondary prevention efforts. This
study aimed to describe the profiles of post-ischemic stroke patients treated
at the neurology outpatient unit of Dr. Suyoto Hospital between December
2023 and December 2024.

Methods: This study employed a retrospective descriptive-analytical design
using patient medical records. The study population was all patients with
post-ischemic stroke treated in the neurology outpatient clinic during the
study period. Inclusion criteria were patients aged =18 years with a
confirmed diagnosis of ischemic stroke documented in their medical records,
while exclusion criteria included incomplete or missing records and
concomitant neurodegenerative disorders. A total of 115 patients met the
requirements. Data analysis included descriptive univariate statistics and
bivariate analysis (Chi-square and Fisher’s exact test) to assess associations
between demographic characteristics and risk factors. The study followed
the STROBE (Strengthening the Reporting of Observational Studies in
Epidemiology) guideline for observational research reporting..

Results: The study found that age over 65 years (35.7%), male sex (66.1%),
and hypertension (78.3%) were predominant. Other risk factors included
obesity (45.2%), total cholesterol above normal (53.9%), LDL cholesterol
above normal (66.1%), normal HDL cholesterol (58.3%), normal triglyceride
cholesterol (62.6%), hyperglycemia (59.1%), and hyperuricemia (55.7%).
Most patients had no prior history of heart disease (65.2%).

Conclusion: This study concludes that uncontrolled risk factors in post-
ischemic stroke patients, namely hypertension, obesity, elevated total
cholesterol, high LDL cholesterol, hyperglycemia, and hyperuricemia,
contribute to the risk of recurrent stroke and require more effective
outpatient management strategies.

Keywords: Stroke; Ischemic Stroke; Risk Factors; Recurrence; Medical
Records.

Implications for Practice:

e Routine risk factor monitoring should be integrated into outpatient follow-up for ischemic stroke survivors.
e Secondary prevention programs must prioritize lifestyle modification alongside strict pharmacological

management.

e Targeted education and counseling are essential to improve patient adherence and reduce recurrence risk
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Introduction

Stroke is a disturbance of blood flow in
the brain characterized by sudden ischemia
and neurological deficits, occurring for
more than 24 hours, and can cause death.
(Wahjoepramono, 2005). Stroke is a disease
that causes mortality and morbidity. This
disease is the second largest cause of death
and the third largest cause of disability in
the world (Qawasmeh et al, 2020). The
number of stroke sufferers in the world
each year consists of 15 million people, with
around 5 million people dying and another
5 million experiencing disability. The
percentage of deaths globally caused by
stroke in developing countries is 70 - 78%
(Putri, 2023). Stroke is a disease that
remains a significant problem and is
increasingly an essential, potentially
leading cause of death in Indonesia.
According to the Basic Health Research
(RISK), the number of stroke sufferers
increased between 2007 and 2013. The
prevalence of stroke in 2007 was 8.3 per
1,000 populatio n, while in 2013, the
prevalence increased to 12.1 per 1,000
population. 3 According to the 2020
Indonesian Health Profile, the number of
stroke sufferers in Indonesia reached
1,789,261, which is considered relatively
high (Kemenkes, 2022). Stroke remains one
of the leading causes of mortality and long-
term disability worldwide. According to the
World Health Organization (2023),
approximately 15 million people experience
a stroke each year, of which 5 million die
and another 5 million are left permanently
disabled. Globally, ischemic stroke accounts
for about 85% of all stroke cases, while
hemorrhagic stroke represents the
remaining 15%. The burden of ischemic
stroke continues to rise, particularly in low-
and middle-income countries, due to
demographic transitions and inadequate
control of modifiable risk factors. (Feigin et

al.,, 2021; Johnson et al.,, 2019; O’Donnell et
al., 2016).

Stroke is a disease of the nervous
system that results in obstructed blood flow
to the brain, leading to a lack of oxygen, a
crucial component of blood flow to the
brain. Symptoms worsen over 24 hours or
more. Strokes are divided into two types:
hemorrhagic stroke and non-hemorrhagic
stroke (ischemic stroke). Hemorrhagic
stroke occurs when a blood vessel in the
brain ruptures, while non-hemorrhagic
stroke occurs when a blood clot in the brain
blocks blood flow to the brain. The number
of ischemic strokes is higher than that of
hemorrhagic strokes (Rahayu, 2023).

According to the American Heart
Association (AHA), in 2016, the percentage
difference between the two types of stroke
was 87% ischemic stroke and 13%
hemorrhagic stroke. From 2012 to 2014,
Stroke Registry data stated that the
percentage of ischemic strokes was 67%,
with a total of 5,411 stroke patients. The
percentage of ischemic strokes that cause
death is lower than that of hemorrhagic
strokes, at 11.3% and 17.2% (lbrahim &
Murr, 2020).

Once someone has suffered a first
stroke, the chance of a recurrent stroke is
greater. (Olyverdi, 2024). A recurrent
stroke is a second or more strokes, also
called a secondary stroke. The impact of a
recurrent stroke is more dangerous than a
first stroke due to the increased extent of
brain damage. The prevalence of stroke in
Indonesia is 750,000 per year, and
approximately 200,000 of these are
recurrent strokes. (Firuza et al., 2022).

Signs and symptoms that stroke
sufferers can feel include slurred speech, a
crooked mouth, weakness on one side of the
body, numbness on one side of the body,
and loss of consciousness. (Nidlom, 2025).
Risk factors for a first stroke are the same as
for a recurrent stroke. These stroke risk
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factors are divided into two, namely
modifiable and non-modifiable. Modifiable
risk  factors consist of smoking,
hypertension, hyperlipidemia,
hyperuricemia, diabetes mellitus, obesity,
heart disease, stress, and excessive alcohol
consumption, while non-modifiable risk
factors consist of gender, age, and race.
(Gardino et al., 2022; Nidlom, 2025;
Olyverdi, 2024). If these risk factors are not
adequately controlled, the incidence of
recurrent stroke will increase. The impact
of an untreated stroke can cause disability
or even death. Therefore, cooperation is
needed to prevent recurrent stroke, namely
from the hospital, medical rehabilitation,
the patient's family, and the patient himself
(Olyverdi, 2024).

Age is closely related to the incidence of
stroke, especially in the 50 to 70-year age
range (Rahayu, 2023). In addition to age,
hypertension is a significant risk factor for
stroke, which can cause blockages and
ruptures in blood vessels in the brain
(Puspitasari, 2020; Utama & Nainggolan,
2022). The prevalence of stroke is higher in
men than in women due to lifestyle factors
such as smoking and higher alcohol
consumption (Rahayu, 2023). Obesity is one
factor that can increase the risk of stroke,
especially when accompanied by other risk
factors such as hypertension (Fuadi et al,
2020). According to the 2018 Basic Health
Research (Riskesdas), obesity in Indonesia
has increased, from 10.5% in 2007 to 21.8%
in 2018. Excessive cholesterol levels, or
hypercholesterolemia, can increase the risk
of stroke by triggering atherosclerosis
(Elmukhsinur & Kusumarini, 2021)

Individuals with a history of Diabetes
Mellitus (DM), a condition in which blood
sugar levels exceed normal limits, have a
greater risk of stroke. In 2019, cases of
Diabetes Mellitus (DM) worldwide reached
463 million (Chivese et al., 2022).

Heart disease is a risk factor for stroke,
which can lead to the formation of blood

clots in the arteries. In 2021, the number of
heart disease cases in Indonesia increased
from 12.93 million to 15.5 million in 2022
(Elmukhsinur & Kusumarini, 2021).

In Indonesia, stroke has consistently
been ranked as the leading cause of death in
the last two decades. The Basic Health
Research (Riskesdas) survey of 2018
reported a national prevalence of stroke at
10.9 per 1,000 population, with ischemic
stroke being the most common type
(Pradono et al., 2020). Locally, hospital-
based data also show an increasing number
of patients presenting with recurrent
ischemic strokes, often associated with
uncontrolled risk factors such as
hypertension, diabetes mellitus,
dyslipidemia, obesity, and hyperuricemia
(Roth et al., 2020; Venketasubramanian et
al., 2022). Despite the availability of
treatment and preventive strategies, many
patients in outpatient care settings continue
to present with poorly managed
comorbidities that predispose them to
recurrence (Kemenkes, 2022).

From a theoretical perspective, the risk
factors for ischemic stroke are often
categorized into non-modifiable factors
(such as age, sex, and genetic
predisposition) and modifiable factors
(such as hypertension, dyslipidemia,
diabetes mellitus, smoking, obesity, and
physical inactivity), in line with the WHO
Non-Communicable Disease (NCD) risk
factor  framework (Noncommunicable
Diseases, 2025). This conceptual framework
emphasizes the importance of identifying
and controlling modifiable risk factors to
mitigate the recurrence of stroke (Feigin et
al., 2021). By applying this model, the
current study situates demographic
variables as potential determinants that
interact with modifiable risk factors,
ultimately shaping the clinical profile of
post-ischemic stroke patients (Tsao et al,
2023).
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Although global and national studies
have described the epidemiology of
ischemic stroke, there is limited evidence
focusing specifically on the risk factor
profile of post-ischemic stroke patients in
outpatient care settings in Indonesia. Most
existing studies emphasize inpatient
populations, acute management, or general
stroke prevalence, leaving a knowledge gap
in understanding the ongoing risk profiles
of patients under outpatient follow-up
(Qawasmeh et al.,, 2020). Addressing this
gap is crucial for developing effective
secondary prevention strategies and
informing clinical practice, particularly for
nursing and multidisciplinary care in stroke
clinics (O’Donnell et al., 2016).

This study aims to describe the risk
factor profile of post-ischemic stroke
patients in Indonesia, using outpatient data
from Dr. Suyoto Hospital as a case example.
By doing so, it contributes to a better
understanding of how demographic and
clinical characteristics interplay with
modifiable risk factors, and provides
evidence to guide more effective risk
management, nursing interventions, and
clinical decision-making in secondary
stroke prevention.

Methods
Study Design

This study used a retrospective cross-
sectional design to analyze medical record
data from post-ischemic stroke patients
treated at the neurology outpatient clinic of
Dr. Suyoto Hospital, Jakarta, Indonesia. The
design was chosen to describe the
demographic and clinical risk factor profiles
at a single point in time, based on records.
Reporting of this study followed the
STROBE (Strengthening the Reporting of
Observational Studies in Epidemiology)
guidelines for cross-sectional observational
studies.

Participants

The study population comprised all
patients diagnosed with post-ischemic
stroke who attended the neurology
outpatient clinic between December 2023
and December 2024. A total sampling
technique was applied, including all eligible
patients during the study period. The final
sample consisted of 115 patients. Inclusion
criteria were: (1) patients aged 218 years,
(2) having a confirmed diagnosis of
ischemic stroke documented in medical
records, and (3) undergoing follow-up in
the outpatient setting during the study
period. Exclusion criteria were: (1)
incomplete or missing medical record data,
and (2) co-existing neurodegenerative or
non-vascular neurological disorders that
could confound risk factor assessment. The
use of total sampling was justified due to the
limited number of eligible cases within the
study timeframe, making it feasible to
include the entire accessible population
without sample size estimation or power
calculation.

Instruments

The primary data source was patient
medical records, which served as the study
instrument. Independent variables included
demographic characteristics such as age
(<65 and 265 years) and sex (male/female).
Dependent variables comprised several risk
factors: hypertension, defined as a
documented diagnosis or blood pressure
2140/90 mmHg; obesity, determined using
Body Mass Index (BMI = weight
[kg]/height?* [m?*]) and categorized
according to WHO Asia-Pacific criteria as
normal (18.5-22.9), overweight (23-24.9),
and obese (225); dyslipidemia, defined as
total cholesterol >200 mg/dL, LDL >130
mg/dL, HDL <40 mg/dL, or triglycerides
>150 mg/dL; hyperglycemia, indicated by
fasting plasma glucose 2126 mg/dL or a
documented diagnosis of type 2 diabetes
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mellitus; hyperuricemia, defined as serum

Faculty of Medicine, Christian University of

uric acid >7 mg/dL in men and >6 mg/dL in Indonesia  (Ethics No:  20/research
women; and cardiac history, referring to the ethics/FK UKI/2024). Patient
presence or absence of documented confidentiality = was  maintained by

coronary heart disease or arrhythmia. All
operational definitions were based on the
WHO and Indonesian Ministry of Health
clinical guidelines.

Data Collection

Data were extracted from medical
records covering the period December 2023
to December 2024. Extraction was
conducted by two trained research
assistants under the supervision of a
neurologist. To ensure reliability, a double-
check procedure was implemented, where
10% of records were re-examined
independently, with discrepancies resolved
by consensus. Data abstraction sheets were
prepared prior to collection to maintain
consistency.

anonymizing all personal identifiers before
analysis.

Results

Based on data collected from the
medical records of post-ischemic stroke
patients at Dr. Suyoto Hospital from
December 2023 to December 2024, a total
of 115 patients met the inclusion criteria.
Data collected related to risk factors in post-
ischemic stroke patients at Dr. Suyoto
Hospital included age, gender, blood
pressure, weight, height, cholesterol levels,
blood sugar levels, uric acid levels, and a
history of heart disease. The collected data
will be analyzed using univariate analysis.

Table 1. Demographic Characteristics of

Respondents
Data Analysis Characteristic Category n (%)
Data were entered and analyzed using 26-35years 3 (2.6)
L . 36-45 years 8(7.0)
IBM  SPSS  Statistics version 26.0. Age
e L 46-55 years 24 (20.9)
Descriptive statistics (frequency tables, 56-65 years 39 (33.9)
percentages, means, and standard > 65 years 41 (35.7)
deviations) were used to summarize Gender Male 76 (66.1)
demographic characteristics and risk factor Female 39 (33.9)
_ : Mean age (Mean # SD): 55.2 + 10.3 years
prevalence. Cross tabula‘gon analyse§ were (Median = 56 years: range < 26-72 years)
performed to examine associations
between demographic variables (age and Table 1 illustrates that the

sex) and risk factors. Chi-square tests were
used for categorical variables, while Fisher’s
exact test was applied when expected cell
counts were <5. A p-value of <0.05 was
considered statistically significant.

Ethical Considerations
Ethical approval was obtained from the
Health Research Ethics Committee of the

characteristics of respondents based on the
age of post-ischemic stroke patients at Dr.
Suyoto Hospital were dominated by those
aged over 65 years, with 41 people (35.7%)
falling into this category. Based on gender,
the respondents were predominantly male,
with 76 people (66.1%) in this group.
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Table 2. Distribution of Post-Ischemic Stroke Patients Based on Body Mass Index, Cholesterol,
Glucose, Uric Acid, and History of Heart Disease

Variable Category n (%)
Body Mass Index Underweight 3(2.6)
Normal 36 (31.3)
Overweight with risk 24 (20.9)
Obesity I 38 (33.0)
Obesity I 14 (12.2)
Total Cholesterol Optimal 53 (46.1)
Slightly high (borderline) 27 (23.5)
High 35(30.4)
Low-Density Lipoprotein Optimal 39 (33.9)
Near Optimal 12 (10.4)
Slightly high (borderline) 29 (25.2)
High 27 (23.5)
Very High 8(7.0)
High-Density Lipoprotein Low 32 (27.8)
Normal 67 (58.3)
High 16 (13.9)
Triglycerides Normal 72 (62.6)
Slightly high (borderline) 27 (23.5)
High 15(13.0)
Very High 1(0.9)
Glucose Normal 47 (40.9)
Hyperglycemia 68 (59.1)
Uric Acid Normal 51 (44.3)
High 64 (55.7)
History of Heart Disease Yes 40 (34.8)
No 75 (65.2)

Table 2 illustrates the distribution of
participants based on clinical and
biochemical characteristics. Most
respondents had a normal body mass index
(31.3%), followed by those classified as
obesity I (33.0%) and overweight with risk
(20.9%), indicating a predominance of
individuals with excess body weight.
Regarding lipid profiles, nearly half of the
participants had optimal total cholesterol
levels (46.1%), while 30.4% were
categorized as high. Similarly, 33.9% had
optimal LDL cholesterol, yet a considerable
proportion (25.2%) presented slightly high
levels, suggesting potential early lipid
dysregulation in the study population.

For HDL cholesterol, the majority of
respondents (58.3%) exhibited normal
levels, whereas 27.8% had low HDL, a
known  cardiovascular  risk  factor.
Triglyceride distribution showed that most

participants were within the normal range
(62.6%), although 23.5% were slightly
elevated, and 13.0% were high. Blood
glucose assessment indicated that more
than half of the participants (59.1%)
experienced hyperglycemia, reflecting the
growing prevalence of metabolic disorders.
Additionally, elevated uric acid levels were
found in 55.7% of respondents, suggesting a
potential association with cardiovascular
and renal complications. Overall, 34.8% of
the participants had a documented history
of heart disease, reinforcing the clinical
relevance of monitoring metabolic and
biochemical indicators in identifying
individuals at risk for cardiovascular events.
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Table 3. Cross Tabulation Analysis Based on Age and Health Variables (Hyperglycemia, Hypercholesterolemia, Obesity, and History of Heart Disease)

. . . . . . Thereis a There is no
( 1:5:5) NI??; ;‘l Hype;'%}rc)emla p-value olll)t(lol/n)a I Borde;l(lg/u;/ High p-value Nono(l())/ejlty OI:’FOS/I;Y p-value history of heart history of heart vaI;;le
y 0 0 0 0 0 0 disease n (%) disease n (%)
- 8 0, * 9 0 0, 1 0, 0, *
26-35 (57.1%) 6 (42.9%) 0.031 (64.3%) 5 (35.7%) 0.218 2 (66.7%) (33.3%) 0.241 0 (0%) 3 (100%) 0.045
4
- - - - - 0, 0, 0,
36-45 4 (50.0%) (50.0%) 1 (12.5%) 7 (87.5%)
- 8 0 9 0, 0, 17 0, 0,
46-55 (33.3%) 16 (66.7%) (37.5%) 15 (62.5%) 7 (29.2%) (70.8%) 7 (29.2%) 17 (70.8%)
- 14 0 17 0, 0, 29 0, 0,
56-65 (35.9%) 25 (64.1%) (43.6%) 22 (56.4%) 10 (25.6%) (74.4%) 15 (38.5%) 24 (61.5%)
17 0 18 o o 25 o o
>65 (41.5%) 24 (58.5%) (43.9%) 23 (56.1%) 16 (39.0%) (61.0%) 17 (41.5%) 24 (58.5%)
Total = 445 115 115 115
(n)

9 @ *Significant associations were found between age and hyperglycemia (p = 0.031) and between age and history of heart disease (p = 0.045); other associations were not significant (p > 0.05).

Table 4. Cross Tabulation Analysis Based on Gender and Health Variables (Hyperglycemia, Hypercholesterolemia, Obesity, and History of Heart

Disease)
There is a There is no
Normal Hyperglycemia Optimaln Borderline/High i No Obesity  Obesity p- history of history of i
Gender n (%) n (%) p-value (%) n (%) Pavalue n (%) n (%) value heartdiseasen heart disease P yalde
(%) n (%)
27 o . 0 0 0 49 0 0 *
Male (35.5%) 49 (64.5%) 0.047 38 (50.0%) 38 (50.0%) 0.251 27 (35.5%) (64.5%) 0.631 33 (43.4%) 43 (56.6%) 0.012
20 0, 0, 0, 0, 27 0, 0,
Female (5, 5/, 19 (48.7%) 15 (38.5%) 24 (61.5%) 12 (308%) (59.204) 7 (17.9%) 32 (82.1%)
Total (n) 115 115 115 115
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*Significant associations were found between gender and hyperglycemia (p = 0.047) and between gender and history of heart disease (p = 0.012); other associations were not significant (p > 0.05).
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Table 3 illustrates the distribution of
heart disease history among patients based
on gender. The findings show that male
patients had a significantly higher
proportion of heart disease (43.4%)
compared to females (17.9%), with a p-
value of 0.012. This result suggests that
male gender may be associated with a

greater risk of developing cardiac
complications, consistent with prior
epidemiological studies indicating sex-

related differences in cardiovascular
susceptibility and lifestyle factors.

Table 4 presents the association
between selected clinical variables and the
presence of heart disease. The analysis
reveals that hypertension and obesity were
more prevalent among patients with a
documented history of heart disease,
indicating their substantial contribution to
cardiovascular =~ morbidity. = Moreover,
dyslipidemia and hyperglycemia were
frequently observed in patients with cardiac
disease, emphasizing the metabolic risk
cluster that predisposes individuals to
ischemic and structural heart conditions. In
contrast, the absence of hyperuricemia and
cardiac arrhythmia was more common
among those without heart disease history.
Collectively, these findings highlight the
importance of early identification and
management of modifiable risk factors to
prevent cardiac complications, particularly
in aging populations.

Discussion

The sample was dominated by the
middle-to-older age group (=56 years =
70%) and males (66.1%). The pattern of
risk factors was prominent: hyperglycemia
59.1%, elevated uric acid 55.7%, obesity

(overweight/obesity [-1I) 66%, and
dyslipidemia (high total cholesterol 30.4%;
low  HDL  27.8%;  borderline/high

triglycerides 36.5%). Age is a risk factor for
stroke, meaning that as a person gets older,
the likelihood of stroke also increases. This

statement is associated with the
aging/degenerative process, namely
changes in several organs of the body,
especially blood vessels in the brain that
become stiff or their elasticity decreases so
that plaque (atherosclerosis) easily forms.
This disrupts blood flow and oxygen
distribution to body tissues (Lestari et al.,
2020). Clinically, the combination of
dysglycemia + obesity + dyslipidemia

indicates a high cardiometabolic risk
burden and the need for proactive,
guideline-based screening and

management (ADA 2025; AHA/ACC 2023)
(Committee, 2025).

Age and Hyperglycemia: Findings Align with
Recent Epidemiology

The significant association between age
and hyperglycemia (p=0.031) aligns with
evidence that the prevalence of T2DM
increases with age, although a global trend
of “early-onset T2ZDM” is also emerging. The
ADA Standards of Care 2025 emphasize
cardiovascular risk assessment across all
age groups in diabetes and prediabetes,
while The Lancet Diabetes & Endocrinology
(2024) and other reviews highlight the
sharp rise of T2DM in those under 40
years—an  important message for
prevention across age ranges. In Indonesia,
the burden is also increasing: SKI 2023
recorded a diabetes prevalence (based on
glucose testing) of 11.7%, up from 10.9% in
2018. Implication: In this finding, where
most are >55 years old, periodic screening
(A1C/fasting glucose) plus lifestyle and
pharmacotherapy interventions as needed
are priorities; however, preventive
education for younger, productive-age
individuals should not be overlooked, given
the “early-onset” trend (Committee, 2025).

Gender, Hyperglycemia, and History of Heart
Disease

The finding that men had higher rates of
hyperglycemia (p=0.047) and a higher
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prevalence of heart disease (Fisher
p=0.012) is consistent with the literature on
gender differences in diabetes and
cardiovascular disease. A 2023 review
shows that men tend to be diagnosed with
T2DM at a younger age and with lower
adiposity than women; meanwhile, women,
when diagnosed, often carry heavier risk
factor burdens. In clinical populations,
T2DM incidence is often higher in men, as
seen in a 2024 population study (BMJ Public
Health). This pattern helps explain why men
in your dataset accumulated higher
cardiovascular risk (Kautzky-Willer et al.,
2023). The results are consistent with
research by Harahap et al. (29 who found
that the majority of post-ischemic stroke
patients in the neurology clinic were male,
with 36 patients (70.6%). This contrasts
with research by Sutha et al. (30 who found
that women were the majority of post-
ischemic stroke patients, with 18 patients
(51.4%). Men have a 1.25-2.5 times greater
risk of stroke than women. This is linked to
lifestyle and daily habits in men, such as
drinking alcohol or smoking. Furthermore,
men have less estrogen than women, a
hormone that prevents atherosclerotic
plaque in blood vessels. The difference in
research results, which states that women
are more dominant, occurs because the
hormone estrogen decreases, so the
possibility of stroke increases, especially
when people reach the age of 65 years and
above, and during menopause. (Rahayu,
2023; Sutha et al., 2023; Syahti et al., 2020).
Implication: Gender-specific prevention
strategies—e.g., earlier glucose screening
for overweight/obese men with additional
risk factors, and for women, strong focus on
multifactorial risk  control (obesity,
hypertension, dyslipidemia) upon
diagnosis—are aligned with current
practice recommendations (European
Society of Cardiology) (2023 ESC Guidelines
for the Management of Cardiovascular
Disease in Patients with Diabetes, 2025)

Dyslipidemia: LDL-C as the Main Target, Low
HDL as a Risk Marker

Although the cross-tabulation of age x
total cholesterol was not significant,
clinically, LDL-C remains the main causal
target for ASCVD prevention. Evidence
summaries (2023) show that LDL-C
reduction corresponds proportionally to
reduced cardiovascular risk (every 1% LDL
drop ® 1% lower risk), with long-term
reduction providing major cumulative
benefits. AHA/ACC 2023 and NICE 2024
guidelines emphasize intensified therapy
based on global risk, with tighter LDL
targets for high/very-high-risk groups.
Conversely, low HDL is an independent risk
marker, but raising HDL has not been
proven to reduce ASCVD events—hence,
focus remains on LDL/non-HDL, TG, and
overall risk.

Implication: The proportions of low
HDL (27.8%) and borderline/high TG
(36.5%) add residual risk. Recommended
approach: optimize statin therapy based on
risk, consider apoB/non-HDL-C assessment
in high-risk/metabolic patients, and employ
intensive lifestyle interventions; specific TG
therapy may be considered per the latest
consensus if TG remains high after LDL
control (Banach et al, 2023). LDL
cholesterol levels were above normal in 76
patients (66.1%). These results differ from
the study by Seetlani, et al.,, which found
normal LDL cholesterol levels in 91
outpatients with ischemic stroke (62.98%)
(Seetlani et al., 2022). This difference in
results is likely due to differences in
demographics and sample sizes. According
to theory, LDL is known as "bad" cholesterol
and a factor in oxidation reactions that can
cause fat accumulation, leading to the
formation of atherosclerotic plaque
(Nugraha et al., 2020). Oxidized LDL has
cytotoxic and pro-inflammatory properties,
causing the endothelium to release
cytokines. Monocytes work by
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phagocytizing oxidized LDL, resulting in the
formation of foam cells. This condition
triggers the atherosclerotic plaque process,
which ultimately leads to a thrombus
(Nainggolan et al., 2021; Septianto, 2020).
In this study, HDL cholesterol levels
were predominantly normal in 67
individuals (58.3%). These results are
similar to those of Seetlani et al., who found
that HDL levels were predominantly normal
in 136 individuals (57.9%) (Seetlani et al,
2022). HDL is a type of cholesterol that
functions to protect against and prevent the
formation of atherosclerosis, thereby
reducing the risk of stroke. HDL works by
means of reverse cholesterol transport,
which returns cholesterol from peripheral
blood vessel tissue to the liver. This process
destroys plaque in the blood vessels and
removes it through the bile ducts

(Septianto, 2020).

Triglycerides: A Component of “Atherogenic
Dyslipidemia”

Borderline-high TG levels in more than
one-third of respondents are consistent
with metabolic syndrome patterns. Practice
consensus emphasizes: (1) prioritize LDL
control first; (2) evaluate secondary causes
(alcohol, drugs, hypothyroidism, kidney
disease, medications, etc.); (3) continue
dietary/physical activity interventions and,
if high risk persists, consider adjunct
pharmacotherapy per guidelines (American
College of Cardiology). The majority of the
triglyceride cholesterol levels in this study
were normal in 72 patients (62.6%). These
results differ from those found by Seetlani
et al., who found 124 (52.7%) outpatients
with  ischemic stroke with higher
triglyceride levels (Seetlani et al., 2022).
This discrepancy is likely due to the
different demographic data of the study
patients. Elevated triglyceride levels are a
trigger for atherosclerosis. Triglycerides are
broken down into fatty acids and remnant
chylomicrons by the enzyme lipoprotein

lipase. This change causes more cholesterol
particles to be carried by remnant
chylomicrons, facilitating the development
of atherosclerosis (Nainggolan et al., 2021).
Therefore, cholesterol levels above or
below normal, known as dyslipidemia, are a
risk factor for ischemic stroke. In this case,
changes primarily occur, namely, low HDL
and LDL levels, as well as triglycerides
exceeding the standard  threshold

(Septianto, 2020).

Obesity: A Driver of Multiple Risks

The high prevalence of
overweight/obesity in your sample aligns
strongly with evidence that obesity
increases risk for T2DM, dyslipidemia,
hypertension, CAD, stroke, and heart failure.
ESC 2024 consensus and ACC 2025
scientific statements stress comprehensive
management (intensive lifestyle
modification, appropriate anti-obesity
pharmacotherapy, and, in selected cases,
metabolic/bariatric intervention) as pillars
of cardiovascular prevention.
Elevated Uric Acid: Often
Cardiometabolic Risk

More than half of the respondents had
elevated uric acid levels. A 2023 review
summarized associations of hyperuricemia
with cardiovascular events (heart failure,
myocardial infarction, stroke) and
metabolic comorbidities (hypertension,
CKD, obesity). A 2025 meta-analysis also
linked higher uric acid levels with increased
mortality in men. Although evidence on uric
acid-lowering improving CV hard outcomes
remains mixed, managing hyperuricemia in
at-risk patients (especially with gout, CKD,
or major CV risk factors) remains relevant
to overall risk reduction strategies (“ACC
Consensus on ASCVD Risk Reduction in
Hypertriglyceridemia: Key Points,” 2025)
(Burnier, 2023)

Overlooked
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The latest national data (SKI 2023)
show diabetes prevalence at 11.7% based
on blood glucose testing—an increase from
2018. The IDF also estimates the adult
diabetes burden in Indonesia at around 10-
11% (*19-20 million people). Therefore,
the risk factor patterns in your sample are
highly consistent with national
epidemiology and underscore the urgency
of integrated screening, nutrition & physical
activity education, and multifactorial risk-
factor management programs.

Implications and limitations

This study provides important
conceptual contributions by highlighting
the complex interplay of metabolic and
cardiovascular risk factors in post-ischemic
stroke patients, offering insights into how
age, gender, and comorbidities influence
recurrence risk and disease management. It
reinforces the value of integrating
epidemiological and clinical data to inform
theoretical = frameworks on  stroke
prevention and risk stratification, and
establishes baseline knowledge that can
guide future longitudinal or interventional
research. However, the study has several
limitations, including reliance on
potentially incomplete medical records, a
single-center design, a relatively small
sample size, and the absence of key
variables such as lifestyle behaviors,
medication adherence, and socioeconomic
factors, which may limit the generalizability
and comprehensiveness of the findings.

Relevance to Practice

The findings offer practical guidance for
improving post-ischemic stroke care in
outpatient and community settings,
particularly in resource-limited contexts
such as Low- and Middle-Income Countries
(LMICs). Healthcare providers should
implement  routine  screening  and
monitoring of key risk factors, including
hypertension, obesity, dyslipidemia,

hyperglycemia, and hyperuricemia, while
combining pharmacological treatment with
lifestyle counseling to enhance patient
outcomes. Structured patient education,
follow-up programs, and community-based
preventive initiatives can  promote
adherence, reduce stroke recurrence, lower
healthcare costs, and prevent avoidable
hospital readmissions, providing actionable
strategies for both clinicians and
policymakers to optimize stroke
management.

Conclusion

This study demonstrates that
uncontrolled risk factors, particularly
hypertension, obesity, dyslipidemia,
hyperglycemia, and hyperuricemia, are
highly prevalent among post-ischemic
stroke patients in outpatient care. These
findings underscore the importance of
routine screening, multidisciplinary
management, and enhanced patient
education to minimize recurrence. At the
community level, preventive health
initiatives targeting modifiable risk factors
are essential for reducing the stroke burden.
While the single-center, retrospective
design limits generalizability, the results
provide valuable baseline data to guide
clinical practice and inform future research
on secondary stroke prevention in
Indonesia.
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