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ABSTRACT 

Background: One of the factors that contributes to coronary heart disease and stroke is high 

blood pressure, or hypertension. Hypertension is influenced by race and sex. The objective of 

this study was to assess the hypertensive population in Aceh by tribal community and to 

examine the relationship between cholesterol history and hypertension.  

Methods: This study used incidental sampling as a non-probability sampling method, in 

which 152 participants were evaluated for the profile of hypertension with a history of 

cholesterol. Blood pressure was measured using a blood pressure measuring device. HDL, 

LDL, triglyceride, and total cholesterol levels were measured using LIPID Pro. Data analysis 

was performed using the Kruskal–Wallis and Mann–Whitney tests with p<0.05.  

Results: The study population (N=152) consisted of 81 males (53%) and 71 females (47%) 

across the ethnicities of Aceh (64:42%), Gayo (19:13%), Alas (33:22%), and Aneuk Jamee 

(36:24%). In the male group, hypertension was associated with total cholesterol (r=0.03; 

p=0.78), HDL (r=0.20; p=0.07), and LDL (r=0.21; p=0.07) levels, whereas in the female group, 

hypertension was primarily correlated with LDL levels (r=0.20; p=0.09). 

Conclusion:. In general, hypertension in males and females in the four tribes in Aceh is 

associated with HDL, LDL, and total cholesterol levels. 
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INTRODUCTION 

High blood pressure (hypertension) is increasing every year in both industrial and developing 

countries, including Indonesia1. Data from the Global Burden of Disease in 2000 showed that 

hypertension was the root cause of 50% of cardiovascular disease. According to the 2007 

Basic Health Research, Indonesia's third-leading cause of death is hypertension2. 

Hypertension is a condition where blood pressure exceeds normal levels and is known as the 

"silent killer" as it rarely shows symptoms3. Long-term high blood pressure or its persistence 

can result in kidney failure, coronary heart disease, and stroke4. Hypertensive disease can be 

caused by age, excessive sodium intake, dyslipidemia, diabetes mellitus, or stress5,6.  

 

Increased blood vessel fat or atherosclerosis can also cause hypertension by causing blood 

cells and cholesterol-based plaques to build up on the inside walls of arteries7. Blood 

cholesterol is also associated with hypertension8. The role of blood cholesterol levels in terms 

of increasing obesity and the incidence of hypertension is related to the levels of low-density 

cholesterol, high-density cholesterol and triglycerides9. 

 

Triglycerides are a type of fat that is absorbed through the intestines. They are then broken 

down by enzymes and sent to the liver, where they are metabolized back into LDL10. An 

increase in carbohydrate levels causes an increase in triglyceride levels. Increased triglyceride 

levels in the blood, along with elevated cholesterol levels, will lead to plaque buildup in 

blood vessels and blockages in the coronary arteries. Additionally, the plaque hardens and 

constricts the blood vessels, reducing blood flow and increasing blood pressure. Elevated 

triglyceride levels cause a decrease in endothelial function, resulting in impaired 

vasoregulation, increased arterial vascular stiffness, and impaired nitric oxide synthesis. Nitric 

oxide is a vasodilator that functions as a regulator of blood flow and pressure, preventing 

platelet aggregation and adhesion11. The assessment of hypertension in Acehnese tribes 

triggered by increased levels of HDL, LDL, triglycerides, and total cholesterol is expected to 

provide data related to the relationship between the spread of hypertension triggered by 

blood fat levels in Acehnese tribes. 

 

METHODOLOGY 

This study employed accidental sampling as a sampling strategy. Accidental sampling is a 

method of selecting a sample by selecting respondents who just happen to be present or are 

readily available somewhere in accordance with the research environment. Patients with 

hypertension provided quantitative information about themselves including age, ethnicity, 

sex, HDL titer, LDL, triglycerides, and total cholesterol. Blood serum was examined at the 

Clinical Pathology Laboratory of RSUZA Banda Aceh. 

 

The participants in this study were hypertensive patients with a history of hyperlipidemia 

who were sent to Dr. Zainal Abidin Hospital, Banda Aceh, from regional hospitals 



(districts/municipalities) in the Aceh province (Ras Gayo, Ras Aneuk Jamee and Ras Aceh). 

There were 152 study participants in total. 

 

Patient and sample preparation 

The patient must fast for 8–12 h prior to sampling as part of the patient preparation process. 

Sampling was carried out with 3-5 cc of venous blood and inserted in a yellow vacuum tube. 

Blood samples were then centrifuged at 3000 rpm for 15 min to separate blood serum and 

plasma. Subsequently, LDL, HDL, triglycerides, and total cholesterol levels were measured 

using LIPID Pro (Obanikoro, Lagos, Nigeria). Non-hemolyzed and frozen blood serum was 

filled in A 2 mL tube, which was then kept at 2-8°C for 24 h before testing. 

 

HDL screening 

One hundred microliters of blood was pipetted into a cuvette, which was then read using the 

apparatus. Both male and female subjects should have levels 30–75 mg/dl. 

 

LDL screening 

The LDL screening procedure follows the HDL screening procedure. However, for both male 

and female, the typical range for LDL is 66–178 mg/dl. 

 

Triglyceride screening 

Triglyceride screening was performed following the same steps. For both male and female, 

the typical range is 36-165 mg/dl. 

 

Total cholesterol screening 

Total cholesterol was examined using the CHOD-PAP (Cholesterol Oxidase-Peroxidase 

Amino antipyrine Phenol) method. The examination was carried out after oxidation and 

hydrolysis of calorimetric indoctrinating enzymes, namely chinonimine, 4-aminoantipyrine, 

and phenol with hydrogen peroxide, with the help of a deraxide catalyst. Total cholesterol 

examination was performed using serum samples at a wavelength of 546 nm, cuvette 

thickness of 1 cm, and temperature of 37°C. To measure the absorbance of the prepared 

samples, blank, and standard using a photometer, the samples were mixed until 

homogeneous and incubated for 10 min at room temperature. Furthermore, 200 µl of each 

sample were placed into the blank. After sorting and organizing the samples for examination, 

the prepared serum was placed in a photometer, and the findings were recorded. Normal 

total cholesterol values are 140-200 mg/dl, moderate risk is 200-240 mg/dl and high risk is 

>240 mg/dl. 

 

Data analysis 



Data on hypertension and total cholesterol in Aceh were compared between racial groups 

using the Kruskal-Wallis test with p<0.005, while the correlation data (between total 

cholesterol and hypertension) were analyzed using Spearman's rho correlation (r=1). 

 

Ethics approval and consent to participate 

We obtained written approval from the ethics committee of Dr Zainal Abidin Hospital with 

ethics approval: 149/ETIK-RSUDZA/2023. 

 

RESULTS 

Preparing the research participants or patients with hypertension and a history of cholesterol 

was the first step in the study. Several checks were made including those for age, sex, and 

ethnicity as shown in the Table 1. The table shows that there were 152 research participants 

in this study, predominately male, with the Aceh tribe having the highest representation of 

males (38 people). The age of the subjects varied from 25 to over 60, but the subjects of this 

study were dominated by the age group 46-60 years (45 people). 

 

A blood pressure examination was carried out on each subject, with the results listed in Table 

2. There were 28 women with normal systole and 32 women with normal diastole. The males 

had 23 normal systoles and 38 normal diastoles. This table also shows that in the HDL 

examination, the female group had a higher percentage of risk than the male group (25% for 

men and 32% for women).  

 

In contrast, high-risk LDL values in the male group were marginally higher (73%) than 

corresponding values in the female group (69%). However, the number of patients with high-

risk triglyceride levels was 82% for women and 69% for males, and male high-risk cholesterol 

levels reached 35%, with a maximum of 432 mg/dl and a minimum of 241 mg/dl, while 

women's levels reached 0.21, with a maximum of 506 mg/dl and a minimum of 242 mg/dl. 

 

The distribution of high blood pressure in male subjects in tribes in Aceh with a history of 

cholesterol and the correlation of the prevalence of hypertension in male subjects in tribes in 

Aceh are shown in Tables 3 and 4. According to Table 3, the blood pressure distribution in 

the group of males with a history of cholesterol can be broken down into the following risk 

states: systole has a high risk, diastole has a moderate risk, normal HDL, LDL has a high risk, 

triglycerides and total cholesterol have a high risk. 

 

Tables 5 and 6 present information on the distribution of high blood pressure among female 

subjects with a history of cholesterol in Aceh tribes as well as the link between the incidence 

of hypertension among female subjects with a history of cholesterol in Aceh tribes.  

 

Men are 2.33 times more likely to have elevated systolic blood pressure than women, while 

women are more likely to have hypertension after the age of 65 or on reaching menopause, 



due to hormonal reasons. According to this study's findings, the male group has higher 

levels of systole and diastole than the female group as shown in Tables 7 and 8. 

 

DISCUSSION 

This study found that race (ethnicity) had no effect on high blood pressure but only on total 

cholesterol, indicating that nutrition may play a major role in the rise in cholesterol levels. 

Genes that cause hypertension are particularly affected by race. Lackland showed that the 

population attributable risk for hypertension and 30-year mortality among white men was 

23.8% compared with 45.2% among black men and 18.3% for white women compared with 

39.5% for black women21 . This difference can be identified as a genotypic factor in each race 

that is susceptible to the genes that cause hypertension12. In addition, Brondolo et al. 

reported that racism or discrimination leads to a relationship between stress exposure and 

reactivity, as well as the relationship between risk factors for hypertension and their 

influences, including food, nutrition, and lifestyle variations13. 

 

The Indonesian Ministry of Health (Rikesda) reported in 2022 that hypertension affects 

people between the ages of 31 and 44 (31.6%), 45 and 54 (45.3%), and 55 and 64 (55.2%), 

respectively. According to the results of this study, age 46–60 years was associated with the 

most prevalent incidence of hypertension in both the male (56%) and female (51%) 

categories. 

 

Peltzer (2013) reported that the prevalence of hypertension in the population was highest 

among men 77.3% (with women at 25.6%)14. The risk of cardiovascular disease is increased in 

older persons (50+ years) due to the high prevalence of hypertension. Odden et al. reported 

that high blood pressure is a serious health issue that is prevalent among older persons. 

Age-related changes in blood vessel activity have an impact on this. As arteries stiffen, blood 

pressure increases15. 

 

In general, blood pressure distribution in the male group with a history of cholesterol can be 

divided into the following categories: systole has a high risk, diastole has a moderate risk, 

HDL is normal, LDL is high risk, triglycerides and total cholesterol have a high risk.  

 

In the female group, systole was at high risk, diastole was at moderate risk, HDL was normal, 

LDL and triglycerides were at high risk, and total cholesterol was at moderate risk.  

 

Due to the relationship between high blood pressure and high cholesterol, whereby 

cholesterol and calcium plaques cause the arteries to become hard and narrow, which makes 

the heart work harder to pump blood, high blood pressure is connected with elevated LDL 

levels16. 

 

In this study, since HDL levels were normal, the research participants' overall ability to lower 



hypertension by transferring cholesterol to prevent plaque accumulation that would restrict 

blood flow and possibly obstruct blood arteries was present. High levels of HDL can lower 

the risk of hypertension, heart disease, and stroke, whereas low levels of HDL are linked to 

worsening kidney function in non-diabetics. In older persons, hypertension and low HDL 

cholesterol are associated with worsening renal function17. 

 

Triglycerides and blood pressure are favourably correlated (both systolic and diastolic)18. In 

contrast, in this study it was reported that in both male and female groups there was no 

correlations of hypertension with triglycerides. Obesity and metabolic syndrome are two 

conditions that can be increased by elevated triglycerides, which can also result in an 

increase in fat that raises blood pressure19.  

 

Pathophysiologically, cholesterol-induced hypertension occurs when the body is unable to 

clear cholesterol from the bloodstream and excess cholesterol deposits along the artery 

walls. The arteries become stiff and narrowed owing to the deposits, and the heart has to 

work overtime to pump blood through them, leading to an increase in blood pressure20. 

 

CONCLUSION 

 

The prevalence of high blood pressure is influenced by age, with older individuals 

having a higher risk of high blood pressure. However, older adult women are more 

likely to have higher BP than older adult men. Additionally, the levels of LDL and total 

cholesterol are linked to an increase in high blood pressure. Triglyceride levels have a 

positive relationship with high blood pressure, but in this study, triglyceride levels did 

not show any significant correaltion. 
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TABLES 

 

Table 1. Patients' Population in Aceh with Hypertension and a History of Cholesterol 

by Age and Tribe. 

No 
Research 

Participants 

Population Distribution (Tribe) Age 

Total 
Aceh Gayo Alas 

Aneuk 

Jamee 
25-45 46-60 >60 

1 Male 38 10 14 19 12 45 24 81 

2 Female 26 9 19 17 12 36 23 71 

 

Table 2. The Results of The Analysis of The Research Participants. 

No Examination Type 
Research Participants 

Male Female 

1 High Blood Pressure   

 Systole   

 100-150 (Normal) 23 28 

 151-200 (Moderate risk) 50 31 

 >200 (High risk) 8 12 

 Diastole   

 <60 (Abnormal) 1 2 

 60-90 (Normal) 38 32 

 91-100 (Moderate risk) 23 24 

 >100 (High risk) 19 13 

2 HDL Level (mg/dl)   

 <30 (Risk) 20 23 

 30-75 (Normal) 61 48 

3 LDL Level (mg/dl)   

 66-178 (Normal) 22 15 

 >178 (High risk) 59 56 

4 Triglyceride Content (mg/dl)   

 36-165 (Normal) 15 13 

 >165 (High risk) 56 58 

5 Total Cholesterol Level (mg/dl)   

 100-200 (Normal) 15 27 

 201-240 (Moderate risk) 38 29 

  >240 (High risk) 28 15 

*Correlation significant at 0.05 (2-tailed); **Correlation significant at 0.01 (2-tailed) 

 

Table 3. Distribution of High Blood Pressure of Male Participants with History of 

Cholesterol in Tribes in Aceh. 

Hypertension (mmHg) Cholesterol (mg/dL) 



Data 

Description 

Systole 

(n=71) 

Diastole 

(n=71) 

HDL 

(n=71) 

LDL 

(n=71) 

Triglyceride 

(n=71) 

Cholesterol 

Total (n=71) 

**p-

value 

Mean 167,36 96,01 33,74 209,73 219,91 241,94 

0 

SDV 26,18 20,17 9,42 51,09 81,52 56,84 

Min 120 44 20 69 80 150 

Max 260 191 56 320 600 432 

*p-value 0,26 0,28 0,01 0,29 0,19 0,01 

*Kruskal Wallis Test; **Friedman Test; Mean values are representative of Tribal groups (Aceh 47%; 

Gayo 12%; Alas 17%; Aneuk Jamee 23%). 

 

  



Table 4. Spearman's Rho Variable Correlation of Incidence of Hypertension in Male 

Participants with History of Cholesterol in Tribes in Aceh 

Correlation 

variable 

Spearman's 

rho 
Systole Diastole HDL LDL Triglyceride 

Cholester

ol Total 

Tribes  

Correlation 

Coefficient 
-0,04 -0,07 -0,22* 0,15 0,11 0,29** 

Sig. (2-tailed) 0,72 0,53 0,05 0,18 0,31 0,1 

N 81 81 81 81 81 81 

Systole 

Correlation 

Coefficient 
  0,69** 0,2 0,21 -0,02 0,03 

Sig. (2-tailed)   0 0,07 0,07 0,82 0,78 

N   81 81 81 81 81 

Diastole 

Correlation 

Coefficient 
  0,03 -0,08 -0,16 -0,1 

Sig. (2-tailed)   0,79 0,45 0,16 0,38 

N   81 81 81 81 

HDL 

Correlation 

Coefficient 
   -0,23* 0,02 -0,03 

Sig. (2-tailed)    0,04 0,87 0,81 

N    81 81 81 

LDL 

Correlation 

Coefficient 
    -0,01 -0,13 

Sig. (2-tailed)     0,92 0,25 

N     81 81 

Triglyceride 

Correlation 

Coefficient 
     0,13 

Sig. (2-tailed)      0,23 

N           81 

*Correlation significant at 0.05 (2-tailed); **Correlation significant at 0.01 (2-tailed) 

 

  



Table 5. Distribution of High Blood Pressure of Female Participants with History of 

Cholesterol in Tribes in Aceh. 

Data 

Description 

Hypertension (mmHg) Cholesterol mg/dL) 

**p-

value 
Systole 

(n=71) 

Diastole 

(n=71) 

HDL 

(n=71) 

LDL 

(n=71) 

Triglyceride 

(n=71) 

cholesterol 

Total 

(n=71) 

Mean 163,32 93,14 35,48 218,01 223,93 224,15 

0 

SDV 31,97 17,11 9,93 71,72 75,55 56,08 

Min 100 46 21 80 76 132 

Max 270 159 57 600 452 506 

*p-value 0,45 0,67 0,27 0,29 0,09 0,05 

*Kruskal Wallis Test; **Friedman Test; Mean values are representative of Tribal groups (Aceh 37%; 

Gayo 13%; Alas 27%; Aneuk Jamee 24%). 

  



Table 6. Spearman's Rho Variable Correlation of Incidence of Hypertension in Female 

Participants with History of Cholesterol in Tribes in Aceh 

Correlation 

Variable 

Spearman's 

rho 
Systole Diastole HDL LDL Triglyceride 

Cholesterol 

Total 

Tribes  

Correlation 

Coefficient 

0,15 0,14 -0,06 0,20 -0,19 -0,14 

Sig. (2-tailed) 0,21 0,25 0,63 0,09 0,11 0,24 

N 71 71 71 71 71 71 

Systole 

Correlation 

Coefficient 

 
0,66** -0,03 0,15 -0,03 -0,19 

Sig. (2-tailed) 

 
0,00 0,80 0,20 0,81 0,12 

N 
 

71 71 71 71 71 

Diastole 

Correlation 

Coefficient 

  
-0,09 0,20 -0,05 -0,20 

Sig. (2-tailed) 

  
0,48 0,09 0,69 0,10 

N 
  

71 71 71 71 

HDL 

Correlation 

Coefficient 

   
-0,21 -0,05 -0,08 

Sig. (2-tailed) 

   
0,08 0,66 0,50 

N 
   

71 71 71 

LDL 

Correlation 

Coefficient 

    
-0,09 0,03 

Sig. (2-tailed) 

    
0,48 0,78 

N 
    

71 71 

Triglyceride 

Correlation 

Coefficient 

     
0,20 

Sig. (2-tailed) 

     
0,09 

N       
  

71 

*Correlation significant at 0.05 (2-tailed); **Correlation significant at 0.01 (2-tailed) 

 

  



Table 7. Distribution of High Blood Pressure of Participants with Cholesterol History 

by Gender. 

Group of 

Participant 

n=152 

Systole 

(mmHg) 

Diastole 

(mmHg) 

HDL 

(mg/dL) 
LDL (mg/dL) 

Triglyceride 

(mg/dL) 

Cholesterol 

Total 

(mg/dL) 

Mean±SDV Mean±SDV Mean±SDV Mean±SDV Mean±SDV Mean±SDV 

Male 167,35±26,18 96,01±20,17 33,74±9,42 209,73±51,09 219,91±81,52 241,94±56,84 

Female 163,32±31,97 93,14±17,11 35,48±9,93 218.01±71,72 223,93±75,55 224,15±56,08 

*p-value 0,15 0,52 0,28 0,89 0,74 0,04 

*Mann-Whitney; Male (81.53%), Female (71.47%) 

 

  



Table 8. Spearman's Rho Variable Correlation of Participant’s Hypertension Incidence 

with Cholesterol History by Gender. 

Correlation 

Variable  

Spearman's 

rho 
Systole Diastole HDL LDL Triglyceride 

Cholesterol 

Total  

Gender  

Correlation 

Coefficient 
-0,12 -0,05 0,08 0,01 0,03 -0,16* 

Sig. (2-tailed) 0,15 0,52 0,28 0,90 0,74 0,04 

N 152 152 152 152 152 152 

Systole 

Correlation 

Coefficient 
 0.67** 0,09 0,05 -0,03 -0,06 

Sig. (2-tailed)  0,00 0,23 0,56 0,76 0,44 

N  152 152 152 152 152 

Diastole 

Correlation 

Coefficient 
  -0,02 0,06 -0,11 -0,15 

Sig. (2-tailed)   0,82 0,5 0,19 0,06 

N   152 152 152 152 

HDL 

Correlation 

Coefficient 
   -0.21** -0.01 -0.05 

Sig. (2-tailed)    0.01 0.91 0.53 

N    152 152 152 

LDL 

Correlation 

Coefficient 
    -0.04 -0.07 

Sig. (2-tailed)     0.62 0.37 

N     152 152 

Triglyceride 

Correlation 

Coefficient 
     0.17* 

Sig. (2-tailed)      0.04 

N           152 

*Correlation significant at 0.05 (2-tailed); **Correlation significant at 0.01 (2-tailed) 

 


