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 Introduction: Ischemic stroke is a major medical issue, especially in 

individuals with dyslipidemia, as it can elevate both the likelihood and 

severity of stroke incidents. This study is essential due to the rising prevalence 

of stroke and limited data regarding ischemic stroke patients with 
dyslipidemia in Indonesia. Understanding these traits is important for 

enhancing preventative and treatment strategies. Objective: This study 

intended to assess the epidemiologic profile of ischemic stroke patients with 
dyslipidemia in a tertiary hospital in Indonesia. Methods: This descriptive 

study assessed 116 medical records of ischemic stroke patients with 

dyslipidemia admitted to Dr. Soetomo General Academic Hospital in 
Surabaya, Indonesia, from January to June 2023. The collected data 

encompassed demographics, comorbidities, lipid profiles, and clinical 

outcomes. Dyslipidemia was defined based on the PERKENI guidelines, and 

stroke severity was assessed using the GCS and NIHSS scales. Results: The 
majority of ischemic stroke patients with dyslipidemia (77.6%) had low HDL-

C levels. There were 64 males and 52 females; most of them were between the 

ages of 56 and 65. Hypertension was the most common comorbidity (64.7%), 
followed by diabetes (39.7%), heart disease (12.9%), and obesity (11.2%). Of 

40 NIHSS-assessed patients, 26 had moderate, 8 mild, 2 moderate-to-severe, 

and 4 severe strokes. The majority of patients (70.7%) recovered. 

Conclusion: The majority of dyslipidemia-related ischemic stroke patients, 
aged 56 to 65, had low HDL-C levels. Hypertension was the main 

comorbidity, with many experiencing their first stroke. Most patients had high 

consciousness, moderate stroke severity, and showed improvements. 
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INTRODUCTION 

 
Stroke is the world’s second leading cause of 

mortality and disability. The general stroke rate has 

increased to 94 per 100,000 people in the last ten 
years. However, the rate is substantially higher, 

reaching up to 1,216 per 100,000 adults over the age 

of 75. Stroke mortality occurs in low-income countries 
at a high rate, accounting for around 85%.1 The 

incidence of stroke cases in Indonesia has grown to be 

a serious local health issue. According to the Minister 

of Health of the Republic of Indonesia, the prevalence 
of stroke among the 713,783 Indonesians aged ≥ 15 

years who participated in the survey was 10.9‰ (10.9 

cases per 1,000 people) in 2018. Compared to 2013, 
when the prevalence of stroke was 7.0‰ (7 cases per 

1,000 people), this figure indicates an increase.2  

The pathology of a stroke determines whether it is 
ischemic or hemorrhagic. A thrombotic or embolic 

event disrupts blood flow to a specific area of the 

brain, resulting in an ischemic stroke.3 Ischemic stroke 

accounts for roughly more than half of all strokes 
globally. In 2020, there were around 7.59 million 

ischemic strokes and 3.48 million ischemic stroke-

related deaths.4  
One of the main risk factors for ischemic stroke is 

dyslipidemia. In ischemic stroke, people are 

predisposed to atherosclerosis by both elevated levels 

of total cholesterol and low-density lipoprotein.5 Other 
comorbidities and risk factors for ischemic stroke 

include hypertension, diabetes, cardiovascular disease, 

and smoking. Reducing the associated risk factors and 
comorbidities can lower the risk of stroke and be an 

essential part of treatment.6 GCS and NIHSS are 

essential tools for determining stroke severity, 
providing physicians with critical prognostic 

information. Physicians can use this information to 

predict clinical outcomes and build more effective 

management strategies for patients. 
Despite the well-known association between 

ischemic stroke and dyslipidemia, there is limited data 

regarding the demographics, comorbidities, lipid 
profiles, severity, and outcomes of ischemic stroke 

patients with dyslipidemia, particularly in Indonesia. 

This study intended to fill these gaps by providing 
evidence-based data that can be used to make public 

health regulations, enhance clinical procedures for 

managing dyslipidemia in ischemic stroke patients, 

and encourage early prevention strategies to mitigate 
risk factors. It is expected that these findings would 

contribute to reducing Indonesia’s stroke burden.  

 
 

OBJECTIVE 
 

This study looked at the demographics, 
comorbidities, lipid profiles, and stroke severity as 

measured by GCS and NIHSS. It also looked at the 

clinical outcomes of ischemic stroke patients with 
dyslipidemia receiving treatment at a tertiary referral 

hospital in Indonesia, which is Dr. Soetomo General 

Academic Hospital, Surabaya, Indonesia, from 
January to June 2023. 

 

 

METHODS 

 

This study was carried out from January to June 

2023 at the Neurology Ward, Seruni A, Dr. Soetomo 
General Academic Hospital in Surabaya, Indonesia, 

with ethical approval granted by the hospital’s Health 

Research Ethics Committee. The study’s approval 
number is 2346/121/4/VIII/2023. The study used a 

descriptive observational design and a total sample of 

all inpatient ischemic stroke patients diagnosed with 
dyslipidemia who met the inclusion criteria. Inpatient 

medical records from the Neurology Ward, Seruni A, 

along with a comprehensive medical record of patients 

diagnosed with both ischemic stroke and dyslipidemia, 
were used as criteria for inclusion. We used imaging 

techniques, like head multi-slice computed 

tomography (MSCT) and magnetic resonance imaging 
(MRI), to confirm that the patient had an ischemic 

stroke based on information from their medical 

records. Meanwhile, exclusion criteria encompassed 

those with non-ischemic strokes, ischemic strokes 
without dyslipidemia, and those with incomplete 

medical records.   

Lipid profiles were obtained at the time of 
hospital admission for ischemic stroke. According to 

Perkumpulan Endokrinologi Indonesia (PERKENI), 

someone has dyslipidemia if their total cholesterol 
(TC) is 240 mg/dl or higher, their low-density 

lipoprotein cholesterol (LDL-C) is 160 mg/dl or 

higher, their high-density lipoprotein cholesterol 

(HDL-C) is less than 40 mg/dl, or their triglyceride 
(TG) is 200 mg/dl or higher, as measured at the time 

of hospital admission due to ischemic stroke. Data 

were collected from patient medical records, including 
demographic information, medical history, and lipid 

profiles. The severity of stroke was assessed at initial 

admission using the Glasgow Coma Scale (GCS) and 
the National Institutes of Health Stroke Scale 

(NIHSS). Outcomes were assessed according to the 

discharge status recorded in medical records. The 

discharge status was classified into four groups: 
clinical improvement, discharged from care, 

discharged against medical advice, and passed away.  

Clinical improvement was defined as patients 
being discharged in stable condition with no 

significant complications during hospitalization. There 

were no additional clinical outcome tools or follow-up 

data available for the study after discharge. 
Descriptive statistics were obtained using IBM SPSS 
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Statistics 25, which used frequency distribution tables 

to describe factors such as patient demographics, 
comorbidities, severity, and clinical outcomes.  

 

 

RESULTS 

 

From January to June 2023, 198 individuals were 
diagnosed with ischemic stroke and hospitalized in the 

Neurology Ward, Seruni A, Dr. Soetomo General 

Academic Hospital. Of these, 116 patients met the 

necessary inclusion criteria. Upon admission to the 
inpatient unit, only 40 of the 116 patients with 

ischemic stroke and dyslipidemia underwent an 

NIHSS score examination. 
 

Sex and age 
 

Table 1 presents a total of 64 male patients 

(55.2%) and 52 female patients (44.8%). The age 

group of 26–35 years had the lowest number of 
patients, with only one (0.9%), while the age group of 

56–65 years had the highest number, consisting of 51 

patients (44%). The age groups of 36–45 years, 46–55 
years, and over 65 years showed different frequency 

distribution results, with 8, 29, and 27 patients, 

respectively. 
 
Table 1. Frequency distribution of patients sex and age 
 

Variable n  Percentage (%) 

Sex   

   Male 64 55.2 

   Female 52 44.8 
 
Age   

   26-35 1 0.9 

   36-45 8 6.9 

   46-55 29 25 

   56-65 51 44 

   > 65 27 23.3 

 

Occupation 
 

Table 2 shows that 37 patients (31.9%) were 
unemployed. In contrast, the majority of patients 

(37.9%) worked in the private sector, followed by 24 

patients (20.7%) who were self-employed. Only 3 
patients (2.6%) engaged in farming or agricultural 

labor, while 8 patients (6.9%) pursued employment in 

other fields. 

 
Table 2. Frequency distribution of patients’ occupation 
 

Variable n Percentage (%) 

Unemployed 37 31.9 
Private employee 44 37.9 

Entrepreneur 24 20.7 

Farmer / agricultural laborer 3 2.6 

Others 8 6.9 

Frequency of stroke attacks and comorbidities 
 

According to Table 3, 76 patients (65.5%) had 

their first stroke, 26 patients (22.4%) had their second, 
11 patients (9.5%) had their third, and the fewest 

number of patients (0.9%) had their fourth. Moreover, 

2 patients (1.7%) experienced more than four strokes. 
A history of hypertension was the most common, 

affecting 75 patients (64.7%), while a history of 

dyslipidemia was the least common, impacting only 4 

patients (3.4%). A total of 46 patients (39.7%) had a 
history of diabetes mellitus, whereas 15 patients 

(12.9%) had heart disease, and 13 patients (11.2%) 

were obese. 
 
Table 3. Frequency distribution of patients’ frequency of 

stroke attack and comorbidity 
 

Variable n 
Percentage 

(%) 

Frequency of Stroke Attack   

   First 76 65.5 

   Second 26 22.4 

   Third 11 9.5 

   Fourth 1 0.9 

   More than five 2 1.7 
 
Comorbidity   

   Dyslipidemia 4 3.4 

   Hypertension 75 64.7 
   Diabetes Melitus 46 39.7 

   Heart Disease 15 12.9 

   Obesity 13 11.2 

 

Lipid Profiles 
 

Table 4 shows the majority of patients (54.3%) 

had normal total cholesterol levels (< 200 mg/dl). In 
contrast, the smalles group in this category, consisting 

26 patients (22.4%), had borderline levels (200–239 

mg/dl). A total of 27 patients (23.3%) had high total 
cholesterol levels (≥ 240 mg/dl). For LDL-C levels, 

the majority of patients (23.3%) had normal levels 

(<100 mg/dl). There were 21 patients (18.1%) with 

close to normal levels (100–129 mg/dl), 26 patients 
(22.4%) with borderline levels (130–159 mg/dl), 24 

patients (20.7%) with high levels (160–189 mg/dl), 

and 18 patients (15.5%) in the very high levels (≥ 190 
mg/dl), which was the smallest group. 

Low HDL-C levels (< 40 mg/dl) were present in 

the majority of patients (77.6%). The HDL-C levels of 

25 patients (21.6%) were normal (40–59 mg/dl), while 
only 1 patient (0.9%) had high HDL-C levels (≥ 60 

mg/dl). In the case of triglycerides, 74 patients 

(63.8%) had values that were within the normal range 
(< 150 mg/dl). There were 14 patients (12.1%) with 

borderline levels (150–199 mg/dl) and 27 patients 

(23.3%) with high levels (200–499 mg/dl). Only one 
patient (0.9%) had extremely elevated triglyceride 

levels (> 500 mg/dl). 
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Table 4. Frequency distribution of patient’s lipid profiles 
 

Variable n Percentage (%) 

Total Cholesterol   

   Normal (< 200 mg/dl) 63 54.3 
   Borderline (200–239 mg/dl)   26 22.4 
   High (≥ 240 mg/dl) 27 23.3 
 
LDL-C   

   Normal (<100 mg/dl) 27 23.3 
   Close to normal (100–129  
   mg/dl) 

21 18.1 

   Borderline (130–159 mg/dl) 26 22.4 
   High (160–189 mg/dl) 24 20.7 
   Very high (≥ 190 mg/dl) 18 15.5 
 
HDL-C   

   Low (<40 mg/dl) 90 77.6 
   Normal (40–59 mg/dl) 25 21.6 
   High (≥60 mg/dl) 1 0.9 
 
Triglyceride   

   Normal (< 150mg/dl) 74 63.8 

   Borderline (150–199 mg/dl) 14 12.1 
   High (200–499 mg/dl) 27 23.3 
   Very high (≥ 500 mg/dl) 1 0.9 

 

Stroke severity 
 

According to Table 5, the lowest percentage of 
patienta (18.1%) had low consciousness (GCS 3-8). 

On the other hand, 60.3% exhibited high levels of 

consciousness (GCS 13–15), whereas 21.6% of 
patients exhibited moderate levels of consciousness 

(GCS 9–12). 

Only 40 patients had heir NIHSS scores upon 

hospitalization. Among them, 8 patients (20%) had 
mild stroke severity, while 26 patients (65%) had 

moderate stroke severity. Only two patients (5%) 

experienced moderate-to-severe strokes, while four 
patients (10%) suffered severe strokes. 

 
Table 5. Patient level of conciousness and severity 
 

Variable n 
Percentage 

(%) 

Level of consciousness   

   Low (GCS 3-8) 21 18.1 

   Moderate (GCS 9-12) 25 21.6 

   High (GCS 13-15) 70 60.3 
 
NIHSS scoring   

   Mild stroke (0-4) 8 23.3 
   Moderate stroke (5-15) 26 18.1 

   Moderate–severe stroke 

   (16-20) 
2 22.4 

   Severe stroke (21-42) 4 20.7 

 

Patient outcome 
 

Table 6 shows that 82 patients (70.7%) showed 

improvement, 3 patients (2.6%) left against medical 
advice, and 8 patients (6.9%) received discharged 

from care. However, a total of 23 patients (19.8%) 

passed away. 
 

Table 6. Patient outcome 
 

Variable n 
Percentage 

(%) 

Clinical improvement 82 70.7 

Discharged from care 8 6.9 

Discharged against medical 

advice 
3 2.6 

Passed away 23 19.8 

 

 

DISCUSSION 

 

Sex and Age 
 

According to our research, the majority of 
ischemic stroke patients with dyslipidemia were males 

aged 56–65. These findings are consistent with 

Ramadhani et al., who found that most patients were 
males aged 56–70.7 Compared to men, women in their 

reproductive years are more resistant to cardiovascular 

disease (CVD). One mechanism that explains this 
phenomenon is the existence of estrogen in women. In 

addition to its preventive qualities, estrogen has 

several positive effects on blood vessels, such as 

enhancing endothelial function, lowering CVD risk 
factors, and preventing the progression of 

atherosclerosis.8 

 

Occupation 
 

This study found that most ischemic stroke 

patients with dyslipidemia were employed. These 

findings align with Handayani et al., who discovered 

that a majority of patients with ischemic stroke were 
employed (52.63%).9 A metabolic disease, such as 

stroke, is related to a sedentary lifestyle, which is 

common among workers.10 On the other hand, an 
increased risk of ischemic stroke was associated with 

psychosocial stress, which encompasses occupational 

factors.11 
 

Frequency of stroke attack 
 

A first-time ischemic stroke was experienced by 

the majority of ischemic stroke patients with 

dyslipidemia. Prabawati and Pitaloka’s study, which is 
consistent with the findings, revealed that over half of 

stroke patients (52.1%) experienced non-recurrent 

strokes, which is consistent with the findings.12 
Previous ischemic stroke has been independently 

linked to an increased risk of recurrence. In addition, 

the overall mortality risk increased by twofold from 

recurrent ischemic stroke, which was an important 
independent factor.13 

 

 

Comorbidities 
 

Hypertension was the most common comorbidity 
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in this study. This study aligns with the findings of 

Ramadhani et al., who found hypertension in more 
than two-thirds of ischemic stroke patients (72.2%).7 

Hypertension is a significant comorbidity in the 

progression of atherosclerotic disease, potentially 
leading to ischemic stroke. Other comorbidities such 

as diabetes, heart disease, dyslipidemia, and obesity 

also increase the risk of ischemic stroke by 
contributing to the incidence of thromboembolism.6 

  

Dyslipidemia 
 

This study revealed that dyslipidemia was 

common among ischemic stroke patients. The study 
detcted lower HDL cholesterol as the predominant 

dyslipidemia abnormality. It also aligns with the 

findings of Adam et al., which revealed that 71.8% of 
ischemic stroke patients exhibited insufficient HDL-C 

levels.14 Cholesterol levels are directly linked to 

ischemic strokes, which are the result of a complex 

relationship between cerebrovascular disease and 
lipids. High levels of total cholesterol and LDL 

contribute to the development of atherosclerosis.15 

Furthermore, an increased incidence of stroke and 
worsened long-term outcomes are associated with low 

HDL levels. There are numerous mechanisms by 

which HDL protects against atherosclerosis, which 
may account for these findings.16 

 

Stroke severity 
 

The study’s results showed that most patients 

with ischemic stroke and dyslipidemia were fully 

conscious (GCS 13–15), but most of their NIHSS 

scores indicated moderate neurological deficits 

(NIHSS 6–15). The results are consistent with the 

study by Zendrato and Barus, who noted that most 

ischemic stroke patients (57%) exhibited a high level 
of consciousness.17 Ramadhani et al. also found that 

the NIHSS scores of ischemic stroke patients were 

highest in cases with moderate neurological deficits, 

which made up 45% of patients upon hospital 
admission.7 

Several rating scales have been developed to 

assess the severity of strokes, including the Glasgow 
Coma Scale (GCS) and the National Institutes of 

Health Stroke Scale (NIHSS).18 Both the GCS and the 

NIHSS scores predict mortality and morbidity with 
significant accuracy. Still, the NIHSS score is better at 

predicting outcomes like morbidity, mortality, and 

neurological outcomes in both supratentorial and 

infratentorial strokes. Conversely, the GCS score is 
mostly useful in predicting mortality and poor 

outcomes.19  

 

Patient outcome 
 

This study found that the majority of ischemic 

stroke patients with dyslipidemia had clinical 

improvements. These findings are congruent with 
research conducted by Rachmadiansyah et al., which 

found that 78.51% of ischemic stroke patients 

improved after discharge, while 7.85% died.20 Despite 
recent progress in the prevention and treatment of 

cardiovascular and cerebrovascular diseases, stroke 

continues to be a leading cause of mortality and 
disability worldwide. Post-stroke complications 

present a crucial opportunity for enhancing 

outcomes.21 Over two-thirds of ischemic stroke 

patients either died or became functionally dependent 
five years post-stroke, with the mortality rate 

increasing beyond 30 days following the event.22 

 
This study’s strength is in its provision of a 

comprehensive descriptive overview of the features of 

ischemic stroke patients with dyslipidemia in a tertiary 
hospital in Indonesia. Nevertheless, there are certain 

constraints, including the study’s restricted timeline, 

which may have overlooked significant trends or 

alterations in patient care. Furthermore, as the study 
depends on medical records, there is a risk of 

incomplete data, which thereby compromises the 

accuracy of our findings. 
 

 

CONCLUSION 

 
This study concluded that most dyslipidemia 

cases in patients with ischemic stroke were marked by 

low HDL-C values (< 40 mg/dl). The age range of the 

majority of patients was 56–65 years old. Most 

patients had their first stroke, with hypertension as the 

main comorbidity. Most patients have high 

consciousness (GCS 13–15) and moderate stroke 

severity (NIHSS 5–15). Most of them demonstrate 

improvement after receiving treatment. 
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