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Abstract
 

______________________________________________________________ 

Stroke is a serious disease that occurs when blood flow to the brain is disrupted, 

either due to a blockage in the blood vessels (ischemic stroke) or a rupture of the 

blood vessels (hemorrhagic stroke). This condition can cause brain cell death in a 

short period of time and is at risk of causing permanent disability. This study aims 

to analyze the factors associated with the occurrence of stroke in hypertensive 

patients at RSU William Booth Semarang. This research is a quantitative study with 

a nested case-control design, using electronic medical record data from RSU 

William Booth Semarang in 2023. The variables in this study are age, gender, blood 

sugar levels, total cholesterol levels, triglyceride levels, HDL levels, LDL levels, uric 

acid levels, and a history of heart disease. The analysis used includes univariate 

analysis, bivariate analysis with chi-square test. The variables that are statistically 

significant are age (p=0.005), gender (p=0.021), random blood sugar levels 

(p=0.010), total cholesterol levels (p=0.009), triglyceride levels (p=0.034), HDL 

blood levels (p=0.049), LDL blood levels (p=0.034), and history of heart disease 

(p=0.023). The conclusion of this study is that early detection and management of 

risk factors, especially blood pressure control and cholesterol levels, are very 

important in preventing stroke. Educating the public about healthy lifestyles can 

also help reduce the incidence of strokes in the future. 
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INTRODUCTION 

 

Stroke is one of the major diseases that 

cause death and disability worldwide. This 

disease occurs due to impaired blood supply to 

the brain, both due to blockage of blood vessels 

(ischemic stroke) and rupture of blood vessels 

(hemoragic stroke) (Kuriakose and Xiao, 2020). 

These disorders result in short-time death of brain 

cells due to lack of oxygen, which can lead to 

various complications such as cognitive 

impairment, physical disability, and depression 

(Natha et al., 2023). 

Global data show that stroke is the third 

leading cause of death after coronary heart 

disease and cancer (Sonia Gandi, 2023). Based on 

the World Health Organization (WHO) report in 

2020, there are around 13.7 million new stroke 

cases every year, with a mortality rate of 5.5 

million people. Meanwhile, the global stroke 

prevalence in 2017 reached 104.2 million cases, 

consisting of 82.4 million cases of ischemic 

stroke, 17.9 million cases of cerebral hemorrhage, 

and 9.3 million cases of subarachnoid 

hemorrhage (WHO, 2024). 

In Indonesia, stroke is a major public 

health challenge. According to the 2023 

Indonesian Health Survey (SKI), the prevalence 

of stroke in Indonesia is 8.3 per 1,000 people. 

This means that approximately 8 out of every 

1,000 people suffer from a stroke. This data also 

shows that stroke is a significant cause of 

disability and death in Indonesia, and most cases 

are preventable by controlling risk factors such as 

hypertension, diabetes, and an unhealthy 

lifestyle. 

In addition, stroke is the main cause of 

Disability Adjusted Life Years (DALYS) lost in 

Indonesia, with a figure of 4.0% of the total 

national disease burden (WHO, 2019). 

According to the South East Asian Medical 

Information Center (SEAMIC), Indonesia has 

the highest stroke mortality rate in Southeast 

Asia, followed by the Philippines, Singapore, and 

Malaysia (Sibagar). 

Various risk factors contribute to the 

incidence of stroke, including hypertension, 

diabetes mellitus, hyperlipidemia, obesity, 

unhealthy lifestyle, and smoking (Martono et al., 

2022; Hardika et al., 2020). Studies conducted at 

Charitas Hospital and Myria Hospital Palembang 

show that the history of hypertension, total blood 

cholesterol levels, education levels, sex, and 

obesity have a significant impact on non-

hemoragic stroke events (Hardika et al., 2020). In 

addition, research conducted in China shows that 

stroke is the main cause of disability, with more 

than 3.4 million cases of stroke being hospitalized 

in 2020 (Tu et al., 2023). 

In Semarang City, data from the Semarang 

City Health Profile shows the low prevalence of 

non-communicable diseases, including stroke. In 

2017, the stroke prevalence in Semarang was 

recorded at 0.19% and increased the following 

year (Semarang City Health Office, 2017).  

This study aims to analyze the factors 

related to stroke events at William Booth 

Hospital Semarang. Using a nested case-control 

design, this study will explore the rarely studied 

variables of cholesterol, LDL, HDL, and uric 

acid levels. 

 

METHOD 

 

This research is quantitative, employing an 

observational analytical approach. It employed a 

nested case-control design. This design was 

chosen because medical record data at William 

Booth Hospital in Semarang was collected using 

a cohort design. This study sought to 

retrospectively determine the factors contributing 

to stroke incidence, thus choosing a nested case-

control design. The nested case-control design 

was applied to cohort data. 

In a nested case-control study, samples for 

both case and control groups are drawn from a 

cohort design that has been followed for a specific 

period. This approach is considered a robust 

observational method compared to previous 

cohort studies, as it can reduce bias in measuring 

the relationship between exposure and outcome 

(Langholz & Richardson, 2009). In this nested 

case-control design, respondents are categorized 

into a case group (stroke patients) and a control 

group (patients without stroke). This study used 

data from the Electronic Medical Record at 

William Booth General Hospital, Semarang, in 

2023. 

The population and sample cases in this 

study were hypertensive patients with stroke in 
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outpatients recorded in the electronic medical 

record of William Booth Hospital Semarang in 

2023 ICD-10 code I10-Eseential (primary) 

Hypertension accompanied by code I64-Stroke, 

not specified as hemorrhage or infarction. 

(Medical Record Department of William Booth 

Hospital Semarang, 2024). While the population 

and control samples in this study were 

hypertensive patients who did not experience 

hypertension complications in outpatients 

recorded in the electronic medical record of 

William Booth Hospital Semarang in 2023 ICD-

10 code I10-Eseential (primary) Hypertension. 

(Medical Record Department of William Booth 

Hospital Semarang, 2024. This study used the 

Lameshow formula so that the minimum sample 

in this study was 87 samples. The case-control 

ratio was 1:1 so that the total minimum sample 

size was 174 samples, with 87 case samples and 

87 control samples. 

STUDY VARIABLES  

The independent variable in this study are 

age, gender, current blood sugar level, total 

cholesterol level, triglyceride level, blood HDL 

level, blood LDL level, blood uric acid level, 

history of heart disease while in the dependent 

variable is stroke in hypertension patients. 

STATISTICAL ANALYSIS  

An univariate analysis through descriptive 

statistics was conducted to determine the 

frequency distribution of the variables studied. 

The data from the study were described in tables 

and narratives to evaluate the proportion of each 

variable. Then a bivariate analysis using the Chi-

Square test was conducted on independent and 

dependent variables to find out the relationship 

between age, gender, blood sugar level, total 

cholesterol level, triglyceride level, blood HDL 

level, blood LDL level, blood uric acid level, and 

blood. a history of heart disease with stroke in 

hypertensive patients. In an analysis of the 

significance test between observed and expected 

data conducted with 95% confidence, p-value 

values were considered statistically significant 

(Hastono, 2021). 

 

RESULTS AND DISCUSSIONS 

 

Based on the analysis results of the 

unvariate in table 1, it can be seen that by age 

category >= 70 years old as many as 30 patients 

(17.2%), age 60-69 years old as many as 65 

patients (37.4%), age 50-59 years old as 52 

patients (29.9%) and age group < 50 years old as 

many as 27.5% . Based on the sex category, as 

many as 100 patients (57.5%) were male and as 

many as 74 patients (42.5%) were female. Based 

on the examination of blood sugar level when >= 

200 mg/dL as many as 90 patients (51.7%) while 

blood sugar level when < 200 mg/dL as many as 

84 patients (48.3%). 

 

Table 1. Univariate Analysis of Independent and 

Dependent Variables in this study 

Variable Category F  % 

Stroke 

Occurren
ce 

Yes (HT with 

stroke occurrence) 

87 50 

No (HT without 

hypertension 
complications) 

87 50 

Age At risk ( 55 years) 122 70.1 

No risk (< 55 years)  52 29.9 

Gender Male 100 57.5 

Female 74 42.5 

Blood 

glucose 
levels 

>= 200 mg/dL 90 51.7 

< 200 mg/dL 84 48.3 

Cholester
ol levels 
total 

>= 200 mg/dL 98 56.3 

< 200 mg/dL 76 43.7 

Rate 
Triglyceri

des blood 

>= 200 mg/dL 85 48.9 

< 200 mg/dL 89 51.1 

Rate 

HDL 
blood 

< 40 mg/dL 90 51.7 

>= 40 mg/dL 84 48.3 

Rate 

LDL 
blood 

>= 160 mg/dL 91 52.3 

< 160 mg/dL 83 47.7  

Uric acid 
levels 

High 85 48.9 
Normal 89 51.1 

Regardin
g history 
of heart 

disease 

had a history of 
heart disease 

88 50.6 

had no a history of 

heart disease 

86 49.4 

 

Based on the examination of total 

cholesterol level >= 200 mg/dL as many as 98 

patients (56.3%) while at total cholesterol level < 

200 mg/dL as many as 76 patients (43.7%). Based 

on the examination of blood triglyceride level >= 

200 mg/dL as many as 85 patients (48.9%) while 

blood triglyceride level < 200 mg/dL as many as 

89 paasien (51.1%). Based on the examination of 
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blood HDL level < 40 mg/dL as many as 90 

patients (51.7%) while on blood HDL level >= 40 

mg/dL as many as 84 patients (48.3%).  

Based on the examination of blood LDL 

level >= 160 mg/dL as many as 91 patients 

(52.3%) while blood LDL level < 160 mg/dL as 

many as 83 patients (47.7%). Based on the 

examination of uric acid level >= 7.0 mg/dL as 

many as 72 patients (41.4%) while on uric acid 

level < 7.0mg/dL as many as 102 patients 

(58.6%). Based on patients who have a history of 

heart disease as many as 88 patients (50.6%) 

while those who do not have a heart history as 

many as 86 patients (49.4%).

 

Table 2. Bivariate analysis of the independent variable age with the dependent variable stroke 
incidence 

Variable 
Stroke Occurrence 

Total p-value OR (CI 95%) 
Yes No 

Age 

 

A risk  55 Years old  70 52 122 0.005 2.771  
80,5% 59,9% 70,1% 

 
(1.402-5.47) 

< 55 Years old 17 35 52 
  

  19,5% 40,2% 29,9%     

  Total 87 87 174     
  100% 100% 100%     

Table 2 presents a cross-tabulation of the 

bivariate analysis between age status and the 

occurrence of stroke. Based on the chi-square test 

results, it shows that hypertensive patients with 

stroke events occur more frequently in the age 

group of ≥ 55 years at 80.5%, compared to those 

aged < 55 years at 19.5%. In hypertensive patients 

without hypertension complications, the 

occurrence is higher in the age group of ≥ 50 years 

at 59.9%, compared to those aged < 50 years at 

40.2%. Based on the bivariate analysis, the p-

value obtained for age is 0.005 (p<0.05), which 

leads to the acceptance of Ha and the rejection of 

H0, indicating that there is a significant 

relationship between age and the occurrence of 

stroke in hypertensive patients at RSU William 

Booth Semarang in 2023, with an odds ratio of 

2.771. This means that individuals aged ≥ 55 

years are 2.771 times more likely to experience a 

stroke among hypertensive patients. 

This research reveals that an increase in 

age can raise the risk of stroke due to increased 

oxidative stress and the accelerated process of 

atherosclerotic plaque thickening in the blood 

vessels of the brain. Although most stroke cases 

occur in the elderly, about 10% to 14% of cases 

are also found in individuals aged 18 to 45 years. 

The main factors contributing to stroke in young 

age are often related to heart abnormalities that 

trigger embolization. However, overall, the 

prevalence of stroke remains higher as age 

increases (Ari Sandy & Dwi Sanyoto, 2020). 

Stroke risk groups mainly include those 

aged over 55 years, men who are at a higher risk 

than women, a family history of stroke, and 

medical conditions. The symptoms of a stroke 

can be physical, psychological, or behavioral. 

The most characteristic physical symptoms are 

weakness in the limbs to paralysis, loss of 

sensation in the face, asymmetric lips, difficulty 

speaking (aphasia) or slurring, difficulty 

swallowing, decreased consciousness, headache, 

vertigo, nausea and vomiting, and loss of vision 

on one side or potential blindness (Kamal et al.,  

 

Table 3. Bivariate Analysis of sex variables with stroke event bound variables 

Variable 
Stroke Occurrence Total p-value OR 

Yes No   (CI 95%) 

Gender 

 

Male 58 42 100 0.021 2.143  
66,7% 48,3% 57,5% 

 
(1.161-3.955) 

Female 29 45 74 
  

  33,3% 51,7% 42,5%     

  Total 87 87 174     

    100% 100% 100%     
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2021; Kemenkes, 2020). 

In table 3 this is the cross-tabulation 

(crosstab) of the results of bivariate analysis 

between sex and stroke occurrence. The 

prevalence of hypertension patients with stroke 

shows that hypertension patients with stroke 

occurrence, occurring more in males by 66.7%, 

than in females by 33.3%. In hypertensive 

patients without hypertensive complications, 

51.7% occur in females compared to 48.3%.  

Based on the results of the bivariate 

analysis using the chisquare test, in patients with 

sex obtained a p-value of 0.021 (p<0.05) means 

that there is a significant relationship between 

patients based on sex and stroke occurrence in 

patients with hypertension at the William Booth 

Semarang General Hospital in 2023 with an Odds 

ratio of 2,143. This is called the protective factor.  

In this study, in line with the results of a 

study conducted by Ghani (2016) stated that men 

are at higher risk of stroke than women. The 

higher risk of stroke in men is largely affected by 

men's lifestyles such as smoking, lack of physical 

activity, and drinking alcohol which are at risk of 

stroke and require rehabilitation management 

(Ghani et al., 2016). This is also in line with the 

research (Danang, 2022), (Andrean, 2018) and 

(Pratiwi & Andina, 2018) that states that sex 

relations with stroke occurrences result that men 

are twice as risky as women with α 0.001 which 

means < 0.005. 

Dawson (2023), in a study, had higher 

results in men, but more strokes occurred in 

women. Women tend not to come into service 

stroke within four hours, and are more likely to 

show less common symptoms there are some 

reasonable explanations for why stroke incidents 

can differ in men and women. First, women have 

a longer life expectancy and thus experience more 

stroke occurrences (Dawson, 2023).  

In a study conducted by Peters (2020) it 

also explained that women have a longer life 

expectancy and therefore experience more events 

such as stroke symptoms. In addition, the 

relationship between many common 

cardiovascular risk factors and stroke differs in 

men and women. Based on recent data analysis 

from UK Biobank shows that the relationship 

between blood pressure, body mass, lipids, 

diabetes, and atrial fibrillation to any stroke is 

similar in men and women, but hypertension, 

smoking, and poor socioeconomic status are 

more strongly linked to risk in women (Peters et 

al., 2020).  

In some studies it has been studied that 

women are more likely to experience less 

common stroke symptoms such as headaches and 

cognitive impairments. 

In table 4 this is the cross-tabulation 

(crosstab) of the results of a bivariate analysis 

between blood sugar levels when with stroke 

occurrence. The prevalence of hypertension 

patients with stroke incidence indicates that 

hypertension patients with stroke occurrence tend 

to be obtained from the group of patients with 

blood sugar levels at >= 200 mg/dL of 62.1%, 

compared to blood sugar levels at < 200 mg/dL 

of 37.9%. In hypertensive patients without 

hypertensive complications, more is obtained 

from the group of patients with blood sugar levels 

at < 200 mg/dL of 58.6%, compared to blood 

sugar levels at >= 200 mg/dL of 41.4%. 

As a result of a bivariate analysis using the 

chisquare test, the sex variable has a p-value of 

0.010 (p<0.05) which means there is a significant 

relationship between blood sugar levels when 

with stroke in hypertensive patients at William 

Booth Semarang General Hospital in 2023 and an 

Odds ratio of 2,318, respectively. This is called 

the protective factor. 

 

Table 4. Bivariate analysis of blood glucose levels variables when with stroke event bound variables 

Variable 
Stroke Occurrence Total p-value OR 

Yes No   (CI 95%) 

GDS 

 

>= 200 mg/dL 54 36 90 0.010 2.318 (1.262-4.258)  
62,1% 41,4% 51,7% 

  

< 200 mg/dL 33 51 84 
  

  37,9% 58,6% 48,3%     
  Total 87 87 174     

    100% 100% 100%     
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Table 5. Bivariate Analysis of total cholesterol level variables with stroke event bound variables 

Variable 
Stroke Occurrence Total p-value OR 

Yes No   (CI 95%) 

CHO  >= 200 mg/dL 58 40 98 0.009 2.350 (1.272-4.340) 
 66,,7% 46,0% 56,3%   

< 200 mg/dL 29 47 76   

  33,3% 55,0% 43,7%     

  Total 87 87 174     

    100% 100% 100%     

 

 

Table 6. Bivariate analysis of blood triglyceride level variables with stroke event bound variables 

Variable 
Stroke Occurrence Total p-value OR 

Yes No   (CI 95%) 

TGC 

 

>= 200 mg/dL 50 35 85 0.034 2.008 (1.098-3.671) 
 57,5% 40,2% 48,9%   

< 200 mg/dL 37 52 89   

  42,5% 59,8% 51,1%     

  Total 87 87 174     

    100% 100% 100%     

 

 

Table 7. Bivariate analysis of blood HDL-level variables with stroke event bound variables 

Variable 
Stroke Occurrence Total p-value OR 

Yes No   (CI 95%) 

HDL 

 

      
>= 200 mg/dL 52 38 90 0.049 1.916 (1.049-3.500)  

59,8% 43,7% 51,7% 
  

< 200 mg/dL 35 49 84 
  

 
  40,2% 56,3% 48,3%     

  Total 87 87 174     

 

 

Table 8. Bivariate analysis of blood LDL-level variables with stroke event bound variables 

Variable 
Stroke Occurrence Total p-value OR 

Yes No   (CI 95%) 

LDL 

 

>= 200 mg/dL 53 38 91 0.034 2.010 (1.099-3.678) 
 60,9% 43,7% 52,3%   

< 200 mg/dL 34 49 83   

  39,1% 56,3% 47,7%     

  Total 87 87 174     

    100% 100% 100%     

 

 

Table 9. Bivariate analysis of uric acid variables with stroke event bound variables 

Variable 
Stroke Occurrence Total p-value OR 

Yes No   (CI 95%) 

Uric acid 

 

High 47 38 85 0.225 1.515 (0.833-2.754) 
 54,0% 43,7% 48,9%   

Normal 40 49 89   

  46,0% 56,3% 51,1%     

  Total 87 87 174     

    100% 100% 100%     
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Table 10. Bivariate Analysis of Heart Disease History Variables with Stroke Event-bound Variables 

Variable 
Stroke Occurrence Total p-value OR 

Yes No   (CI 95%) 

Heart disease history Yes 52 36 88 0.023 2.105 (1.150-3.853) 
 59,8% 41,4% 50,6%   

No 35 51 86   

  40,2% 58,6% 49,4%     

  Total 87 87 174     

    100% 100% 100%     

 

In this result, in line with the research 

(Andre Pramudia Krishna; Isra Thristy, 2021) 

obtained from 70 patients, an increased blood 

sugar level of 43 patients (61.4%), while 27 

patients (38, etc.).6%) with blood sugar levels 

within normal limits and in the study of Basic 

Health Research (Riskesdas) in 33 provinces in 

Indonesia on the dominant risk factor for stroke 

patients in Indonesia in 2013 it was found that 

stroke was at a greater risk of 2.96x greater in 

people with high blood sugar than people with 

normal blood sugar. 

In the results of the study of Indriasari 

(2021) it is in line with this study that there is a 

relationship between high blood sugar levels and 

stroke incidence and OR 3.9 in nerve patients at 

Budi Kemulian Hospital Batam Riau Islands. 

This means that patients who experience high 

blood sugar levels with a potential of 3.9 times are 

at risk of stroke than patients who do not have a 

history of high blood sugar levels (Indriasari, 

2021). 

In addition, another study has similarities, 

namely the 2021 Evakarmila Sari study with a 

high percentage of stroke patients with a history 

of blood sugar levels of 65 patients. Statistical test 

results show that OR obtained is 3.4 which means 

that patients with a high blood sugar history have 

a 3.4 higher risk potential for stroke in the 

bougenville ward of Dr. Abdul Moeloek Hospital 

with hyperglycemia risk factors. Lack of insulin 

secretion causes a person's blood sugar to 

increase. In addition to damaging the walls of 

peripheral and large blood vessels, hyperglycemia 

increases platelet aggregation which can cause 

atherosclerosis and stroke due to the 

atherosclerosis process clogging blood vessels in 

the brain stem (Karmila Sari et al., 2021). 

In table 5 this is the cross tabulation 

(crosstab) of the results of a bivariate analysis 

between total cholesterol level and stroke 

occurrence. Prevalence of hypertension patients 

with stroke occurrence 

The results of the bivariate analysis using 

the variable chisquare test of cholesterol levels 

have a p-value of 0.009 (p<0.05) which means 

there is a significant relationship between 

cholesterol levels and stroke occurrence in 

hypertensive patients at William Booth 

Semarang General Hospital in 2023 and an Odds 

ratio of 2,350. This is called the protective factor. 

Hyperlipidemia is usually associated with 

atherosclerosis and coronary heart disease. High 

levels of serum cholesterol are a strong predictor 

of coronary heart disease, also an independent 

predictor of non-hemoragic stroke according to 

research (Sitorus et al., 2008). 

The relationship between high cholesterol 

levels and stroke risk is very complex, in the 

results of a study in line with this study, it is 

shown that an increase in total cholesterol and 

low-density lipoprotein cholesterol (LDL-C) is 

associated with an increase in stroke risk (Kurthe 

et al., 2007). This is also in line with the research 

(Pakpahan & Hartati, 2022.) obtained the results 

of a chi-square statistical test with a p-value of 

0.03 which means < 0.05, so that Hο is rejected 

and Ha is accepted, this means that there is a 

significant relationship between total cholesterol 

level and stroke occurrence. 

Based on the results of a study that is in line 

with this study, high cholesterol levels affect 

prognosis and mortality in stroke occurrences. 

Research in the Korean state found high total 

cholesterol lipid levels associated with health-

related outcomes that could lead to death, 

myocardial infarction, and stroke. In middle-aged 

adults and older adults have a higher mortality 

rate of stroke related to total cholesterol of more 

than 240 mg/dL (Yi et al., 2018), (Mee Kyoung 

Kim, 2017). 

In   table   6   this   is   the   cross  -tabulation  
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(crosstab) of the results of a bivariate analysis 

between triglycerd levels and stroke occurrence. 

Prevalence of hypertension patients with stroke 

occurrence 

The results of the bivariate analysis using 

the triglyceride variable chisquare test have a p-

value of 0.034 (p<0.05) which means there is a 

significant relationship between blood 

triglyceride levels and stroke incidence in 

hypertensive patients at William Booth 

Semarang General Hospital in 2023 and Odds 

ratio of 2,008, respectively. This is called the 

protective factor. 

This is in line with this study, most of the 

patients experienced the first stroke of triglyceride 

level with (P < 0.01) (Kamgang et al., 2021). 

Other studies conducted in Korea found that 

higher triglycerides >200 mg/dL, and lower 

HDL-C, are significantly related to clinical events 

(death, MI, and stroke). Based on research results 

(Sun et al., 2020) and (Feng et al., 2024). 

Triglycerides are a type of fat that is absorbed by 

the intestine after hydrolysis. Triglycerides then 

enter the plasma in two forms: a chylomicron 

produced by intestinal absorption after fat is 

consumed, and a Very Low Density Lipoprotein 

(VLDL) formed by the liver with the aid of 

insulin.  

Based on research results, the average 

value of triglyceride levels in people with new 

ischemic strokes is 143 mg/dl. This is in line with 

previous studies where the triglyceride level in 

new stroke sufferers is >150 mg/dl. Meanwhile, 

the average value of total cholesterol levels in 

people with new ischemic strokes is 205.8 mg/dl. 

This is in line with previous studies where the 

average triglyceride level in people with new 

ischemic stroke was >200 mg/dl.7.8 (Chaudhury 

et al., 2014) (Feryadi et al., 2014) 

This is in line with previous studies where 

the average triglyceride level in stroke sufferers 

was >150 mg/dl and another study that received 

the average triglyceride level in recurrent 

ischemic stroke sufferers was >200 mg/dl.9.10 

(Andalas et al., 2010) (Al Ghifari & Andina, 

2017). 

In table 7, this is the cross-tabulation 

(crosstab) of the results of a bivariate analysis 

between blood HDL levels and stroke 

occurrence. Prevalence of hypertension patients  

with stroke occurrence 

The results of the bivariate analysis using 

the blood HDL variable chisquare test have a p-

value of 0.049 (p<0.05) which means there is a 

significant relationship between blood HDL 

levels and stroke incidence in hypertensive 

patients at William Booth Semarang General 

Hospital in 2023 and an Odds ratio of 1,916, this 

is considered a protective factor. 

Low HDL cholesterol levels can increase 

the risk of blood clots. The formation of blood 

clots in the carotid artery can cause a risk of 

stroke. HDL cholesterol levels too low are as 

dangerous as having LDL cholesterol levels too 

high. Too low HDL cholesterol levels 

accompanied by high LDL cholesterol levels can 

trigger plaque formation in arterial vessels, and 

potentially inhibit blood flow to all organs, and 

the brain. (Kandou et al., 2016).  

HDL cholesterol levels are one of the risk 

factors for stroke.  The results of this study are in 

accordance with a study conducted by (Heidy 

patricia, 15 C.E.) on High Density Lipoprotein 

Cholesterol and Ischemic Stroke, stating that 

higher HDL levels are associated with a 0.20-fold 

decrease in ischemic stroke risk (95% CI = 0.08-

0.50). HDL blocks inflammation by acting as an 

antioxidant by limiting cytokine esxcretion such 

as tumor necrosis factor α and interleukin-1 that 

mediates leukocyte adhesion to endothelites.  

HDL can also reduce thrombotic risk through 

inhibition of platelet activation and aggregation 

and can improve endothelial function by 

stimulating the release of prostacyclines (Boehme 

et al., 2017). 

This is in line with the research (Sipkhotun 

Windayani, 2016) it is proven that stroke 

occurrence in patients with low HDL levels of 33 

patients (78.6%) and normal HDL levels of 9 

patients (21.4%). Based on these results, it can be 

concluded that HDL levels are one of the risk 

factors for ischemic stroke. In line with the 

research (Johansen et al., 2023) conducted by 

Heidy Patricia et al in 2015 using a retrospective 

descriptive research method, 45 patients (60%) 

with low HDL cholesterol levels and 30 patients 

(40%) with normal HDL cholesterol levels. Other 

research results correspond to Sacco et al's 2001 

study of High Density Lipoprotein. 

Cholesterol   and   Ischemic   Stroke  in  the  
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Elderly states that higher HDL cholesterol levels 

are associated with a decrease in the risk of 

ischemic stroke by 0.20 times (95% CI = 0.08-

0.50). 

In table 8 this is the cross-tabulation 

(crosstab) of the results of a bivariate analysis 

between blood LDL levels and stroke occurrence. 

Prevalence of hypertension patients with stroke 

occurrence 

The results of the bivariate analysis using 

the variable chisquare test of blood LDL levels 

have a p-value of 0.034 (p<0.05) which means 

there is a significant relationship between blood 

LDL levels and stroke occurrence in hypertensive 

patients at William Booth Semarang General 

Hospital in 2023 and an Odds ratio of 2.010, 

respectively. This is called the protective factor. 

This is in line with this study obtained by 

most patients experiencing stroke with LDL 

levels (P < 0.01) (Kamgang et al., 2021). Based 

on previous studies, people with dyslipidemia 

experience more ischemic and hemorrhagic 

strokes. Dyslipidemia is a condition with 

abnormal fat levels in the blood, one of which is 

an increase in LDL levels. Dyslipidemia, 

especially with increased LDL, can lead to the 

formation of atherosclerosis plaque which leads 

to stroke. Increased blood cholesterol levels cause 

changes in the permeability of the blood vessel 

endothelial walls, leading to lipid migration, 

especially LDL, to the arterial walls of the 

subendothelial lining and subsequent release of 

VCAM-1 (vascular adhesion molecule-1). The 

release of VCAM-1 (vascular adhesion molecule-

1) results in the release of VCAM-1 (vascular 

adhesion molecule-1). This causes the monocytes 

to attach to the subendothelial space of the blood 

vessels and become macrophages. LDL oxidizes 

and binds to macrophages and forms foam cells. 

Innocent muscle cells in the nucleus will also bind 

to oxidized LDLs and form foam cells. 

Proliferation of blood vessel muscles leads to 

thickening and forming sclerosis and into 

atherosclerosis plaque. 

The results of this study are in accordance 

with several other studies that state that stroke 

patients based on LDL levels are found to have a 

high average LDL level of 52.5% of all study 

samples. Samples with low and borderline LDL 

levels were 31.25% and 16.25% (Abdul Fahma 

Firmana, 2013). Meanwhile, in a study 

conducted by Immamura in Japan, the 

percentage of stroke patients with high LDL 

levels was quite high, namely 74% or 140 out of 

191 stroke patients (Imamura et al., 2009). 

Table 9 presents a cross-tabulation 

(crosstab) of the bivariate analysis between uric 

acid and the incidence of stroke. The prevalence 

of hypertensive patients with stroke incidence. 

Based on the results of the chi-square test, 

it shows that hypertensive patients with a stroke 

event are more likely to be found in the group of 

patients with high uric acid levels at 54.0%, 

compared to those with normal uric acid levels at 

46.0%. In hypertensive patients without 

hypertensive complications, they are more 

commonly found in the group of patients with 

normal uric acid levels at 56.3%, compared to 

those with high uric acid levels at 43.7%.Based on 

the clinical interpretation guidelines for reporting 

at RSU William Booth Semarang, the normal 

levels of uric acid are stated to be < 7.0 mg/dL 

for males and < 6.0 mg/dL for females 

(Kemenkes, 2011). Uric acid is formed from the 

breakdown of nucleic acids, and the 

concentration of urate in serum increases when 

there is excessive production or destruction of 

cells or an inability to excrete urate through the 

kidneys. This is inconsistent with this study 

which describes that the majority of patients 

experienced strokes related to uric acid, yielding 

an OR of 4.34 and a 95% CI of 1.09-18.09 

(Kamgang et al., 2021). Based on several 

journals, it can also be concluded that high levels 

of uric acid are closely related to stroke risk 

factors. Hyperuricemia is an indicator in patients 

at high risk of stroke. 

However, this study is in line with the 

research conducted by (Cahyadi et al., 2019) 

which found a p > 0.05 result, meaning no 

significant relationship was found, and in the 

study by (Daniel Mahendrakrisna, 2020) there 

was also no relationship and correlation between 

blood uric acid levels at admission and clinical 

outcomes assessed using mRS, resulting in a p-

value of 0.54. These results are similar to the 

study conducted by (Saadat et al., 2018) on 170 

stroke patients in Iran, where they found no 

significant relationship between uric acid levels 

and stroke incidence. High uric acid levels are 
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associated with an increased risk of fatal stroke. 

Thus, hyperuricemia is associated with an 

increase in the amount of triglycerides and LDL 

cholesterol. The average serum uric acid level in 

the studied patients was found to result in 

hyperuricemia in about 47.3% of the patients, 

which is approximately half. There is a significant 

correlation between their serum uric acid levels 

(p=0.04, R=-0.27). According to the study by 

Storhaug et al. (2013), it is mentioned that serum 

uric acid levels are a risk factor for ischemic stroke 

and a cause of death in the Tromsø population, 

Norway. This study is a cohort study with a total 

of 27,158 subjects over 12 years (Storhaug et al., 

2013). 

Based on the theoretical foundation, the 

relationship between serum uric acid levels and 

the probability of ischemic stroke is explained 

through several mechanisms. The first 

mechanism is through the relationship between 

elevated serum uric acid levels and 

cardiovascular disease. Hyperuricemia can 

increase cholesterol and triglyceride levels, thus 

increasing the risk of cardiovascular disease. 

Then, hyperuricemia can enhance xanthine 

oxidase activity, which produces an enzymatic 

response in the form of reactive oxygen species 

production, thereby increasing oxidative stress 

and causing insulin resistance and diabetes 

mellitus (MARCELO HEINIG MD, 2006). 

In table 10 this is the cross-tabulation 

(crosstab) of the results of a bivariate analysis 

between the history of heart disease and the 

incidence of stroke. Prevalence of hypertension 

patients with stroke occurrence 

The results of the bivariate analysis using 

the cardiac history variable chisquare test have a 

p-value of 0.023 (p<0.05) which means there is a 

significant relationship between heart disease 

history and stroke incidence in hypertensive 

patients at William Booth Semarang General 

Hospital in 2023 and an Odds ratio of 2,105. This 

is called the protective factor. 

The results of a study conducted by (Wilda 

Maulida Hikmah, 2019) said that there is a 

relationship between heart disease and stroke. In 

addition to the research done by Handayani et al. 

(2018) found that stroke patients with a history of 

hypertension, diabetes mellitus and dyslipidemia 

tend to show worse clinical symptoms than stroke  

patients with no comorbital disease. 

Research conducted previously according 

to (Ghani et al., 2016) the prevalence of stroke in 

the coronary heart was (7.25%) and after being 

controlled by other factors, it was at risk with 

OR= 3.13 times (95% CI 2.72-3, or 3.5%).60) in 

the study of the article stated that a quarter of 

previous stroke sufferers had a history of 

coronary symptoms that tended to recur. Getting 

p-0.001 then it can be concluded that there is a 

historical relationship of coronary heart disease 

to stroke. Heart defects are primarily associated 

with embolism. Atrial fibrillation is the most 

common case and is at 3–4 stroke risk. Non-

valvular atrial fibrillation is the cause of 

embolism, where embolism is one of the factors 

that contribute to atrial fibrillation. This was 

confirmed by AHA/ASA (2006), that individuals 

suffering from atrial fibrillation, 2 - 4% had stroke 

attacks (Wayunah & Saefulloh, 2017) 

(Handayani et al., 2023). 

 

CONCLUSION 

 

The results of this study indicate a 

relationship between age, gender, random blood 

sugar levels, total cholesterol levels, triglyceride 

levels, blood HDL levels, blood LDL levels, and 

a history of heart disease. Therefore, this study 

suggests that early detection and management of 

risk factors, especially blood pressure and 

cholesterol control, are crucial in preventing 

stroke. Public education about healthy lifestyles 

can also help reduce the incidence of stroke in the 

future. 
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