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 The relationship between the risk of cardiovascular disease with BMI and 

HDL levels with Rank Spearman (ordinal data scale). Obesity is one of the 

modifiable risk factors and is an important key in increasing the incidence 

of cardiovascular disease, which is the measurement of Body Mass Index 

(BMI). Decreased levels of HDL (high density lipoprotein) in plasma is 

associated with an increased risk of cardiovascular disease. The most 

commonly used is the Framingham risk score (Framingham Risk Score), 

was is a calculation of the risk of atherosclerotic cardiovascular disease in 

the next 10 years. The objective was determine relationship between BMI 

and HDL lipid profile as cardiovascular disease risk factor. The research 

design was cross sectional, in a hospital in Sidoarjo, East Java, Indonesia. 

The relationship between the risk of cardiovascular disease with BMI and 

HDL levels with Rank Spearman (ordinal data scale). There were no 

relationship between HDL profile and BMI with cardiovascular risk factors 

in metabolic syndrome patients (p=0.682). Therefore, further research was 

needed to identify the relationship. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

Changes in people's consumption patterns that have an impact on increasing the prevalence of cardiovascular 

disease and the high cost of treatment due to cardiovascular disease that continues to increase [1]. Based on 

the [2], cardiovascular disease is the number one cause of death in Indonesia with a percentage of 35% in 

2016. Metabolic syndrome is a group of metabolic abnormalities in an individual that are associated with an 

increased risk of cardiovascular disease. The prevalence of metabolic syndrome is increasing rapidly every 

year. Epidemiological data say the prevalence of the world metabolic syndrome is 20-25% [3]. 

 

Obesity is one of the modifiable risk factors and is an important key in increasing the incidence of 

cardiovascular disease. Weight gain can significantly increase the incidence of angina pectoris and also 

predict the incidence of coronary disease and congestive heart failure [4], [5]. Determining the level of obesity 

can use anthropometric measurements, one of which is the measurement of Body Mass Index (BMI) [6], [7]. 

A person's BMI value can be their risk for heart disease, especially in people in the obese category. In people 

with obesity, the work of the heart is greater when compared to non-obese people and can cause hypertrophy 

of this organ along with weight gain. BMI, which is measured by weight in kilograms divided by height in 
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meters squared (kg/m2), is closely related to body weight and not related to height. It is often used to measure 

body fat deposits [8], [9]. 

 

Decreased levels of HDL (high density lipoprotein) in plasma is associated with an increased risk of 

cardiovascular disease, especially coronary heart disease (CHD). Low HDL levels were the most common 

lipid abnormality in the group with premature CHD [10- 12]. HDL levels are inversely related to the incidence 

of cardiovascular disease and mortality. The mechanism that is thought to underlie this is the ability of HDL 

to transport excess peripheral cholesterol back to the liver, including cholesterol present in atherosclerotic 

plaques [13], [14]. In addition, HDL also has a pleiotropic effect on inflammation, hemostasis, and apoptosis. 

The increased risk of cardiovascular disease in obese patients is largely due to dyslipidemia. More than 50% 

of obese patients will develop dyslipidemia [15]. 

 

HDL levels are inversely related to the incidence of cardiovascular disease and mortality. The mechanism 

that is thought to underlie this is the ability of HDL to transport excess peripheral cholesterol back to the liver, 

including cholesterol present in atherosclerotic plaques. In addition, HDL also has a pleiotropic effect on 

inflammation, hemostasis, and apoptosis. The increased risk of cardiovascular disease in obese patients is 

largely due to dyslipidemia. More than 50% of obese patients will have dyslipidemia [16], [17]. One of the 

important lipid profiles to observe is HDL. HDL has an important role as atheroprotection. HDL has an 

important role in the process of reverse cholesterol transport (RCT). HDL can independently predict CVD 

and every 1 mg/dL decrease in HDL can lead to a 3–4% increase in risk [17], [18]. 

 

For someone who already has risk factors but has never experienced cardiovascular disease, in this case an 

asymptomatic patient, early prevention is needed. One form of early prevention that can be done is to predict 

the risk of cardiovascular disease in the future. There are several ways to perform a risk factor assessment. 

The most commonly used is the Framingham risk score (Framingham Risk Score) and in Europe the 

Systematic COronary Risk Estimation (SCORE) is used [19- 21]. The result is a calculation of the risk of 

atherosclerotic cardiovascular disease in the next 10 years. In this study, the Framingham Risk Score (FRS) 

calculation method was used. FRS is one of the calculations to determine the classic risk factors for 

cardiovascular disease such as age, gender, hypertension, diabetes mellitus (DM), smoking, obesity, physical 

activity and cholesterol levels in the blood [22- 25]. Therefore, this study wanted to determine relationship 

between body mass index and HDL lipid profile as cardiovascular disease risk factor. 

 

2. METHODS 

 

2.1 Research Design 

The research design was cross sectional. The research location used in this study was around the Surabaya 

area starting in March-June 2022. The research location was carried out in a hospital in Sidoarjo, East Java, 

Indonesia. Ethical test No. 40/KE/IV/2022 in Universitas Surabaya. 

 

2.2 Research variable 

The variables were body mass index (BMI), HDL profile, and cardiovascular disease risk factor. Examination 

of HDL levels was carried out using the LipidProTM tool. Fasting blood samples were collected from the 

fingertips to obtain the patient's HDL value. The LipidProTM system consists of a meter and test strip. The 

detection method on the lipid pro tool uses spectrophotometry and auto coding from the RFID tag. The ability 

to detect HDL cholesterol values was 25-80 mg/dL and the required volume of blood samples was 5 mL. 

Cardiovascular risk was assessed from the Framinghan Risk Score. 
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2.3 Population and Sample 

The population was all patients with at least three of the five conditions, namely hypertension, 

hypercholesterolemia, high triglycerides, diabetes, and obesity (BMI 25kg/m2). Samples of patients who met 

the criteria, among others: age 18-60 years and willing to follow all research procedures. The sample size in 

this study was calculated based on the formula: n=N/[(1+N)/e2]. Information: n=number of samples needed 

in the study; N=number of a population; e=error rate of the sample in the study (5%). Then the minimum 

number of samples was 31 people. The sampling technique used purposive sampling. 

 

2.4 Data Collection and Analysis Method 

Subjects who met the criteria were then asked to fill out an informed consent. Subjects assessed the risk of 

cardiovascular disease with the Framingham Risk Score (FRS) [20,22,26]. Examination of lipid levels and 

BMI was carried out at the next meeting to fulfill fasting requirements. The relationship between the risk of 

cardiovascular disease with BMI and HDL levels with Rank Spearman (ordinal data scale). 

 

3. RESULTS 

The number of respondents involved in the study were 44 people. Most of the respondents were male 

(86.36%). The highest age range was early senior as many as 13 people (29.55%). All respondents had a BMI 

above normal and the majority were obese (70.45%), with an average of 31.36 kg/m2. HDL values that were 

below the normal range were 25 people (56.82%), with an average of 45.46 mg/dL. Cardiovascular risk with 

the FRS (Framingham risk score) assessment from the respondents was high (61.36%) and intermediate 

(38.635%) (Table 1). 

 

Table 1: Characteristics of Respondents 

Characteristics N (44) % 

Gender   

Male 5 11.36 

Female 39 88.63 

Age (years)   

Late adolescence (17-25) 7 15.91 

Early adulthood (26-35) 12 27.27 

Late adulthood (36-45) 12 27.27 

Early seniors (46-55) 13 29.55 
Average 36.33  

BMI (body mass index)   

Overweight (23.0-29.9) 13 29.55 

Obesity (≥30) 31 70.45 

Average 31.36  

HDL Level (mg/dL)   

Normal (45-60) 25 56.82 

Low (>45) 19 43.18 

Average 45.46  

FRS (%)   

High (≥20) 27 61.36 

Intermediate (10-19) 17 38.63 
Low (<10) 0 0.00 

 

Respondents with a high level of FRS, mostly have a BMI ≥30, namely obesity (17 of 27), with a sig. (2-

tailed) was 0.178, which there was no significant relationship between BMI and FRS. The correlation 

coefficient value was 0.207 which indicated low relationship. Most of the respondents had low HDL scores 

and high cardiovascular risk (12 people). However, respondents with a high level of FRS had a normal HDL 

level (15 of 27), with a sig. (2-tailed) is 0.836, which there was no significant relationship between HDL and 
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FRS. The correlation coefficient value was -0.032 which indicated low relationship (Table 2). 

 

Table 2: Cross Tabulation between BMI and HDL Level with Cardiovascular Risk 

 Framingham Risk Score (FRS) TOTAL 

High  

(≥20) 

Intermediate 

(10-19) 
 

BMI (kg/m2) Overweight (23.0-29.9) 10 3 13 

Obesity (≥30) 17 14 31 

TOTAL 27 17 44 

HDL Level 

(mg/dL) 

Normal (45-60) 15 10 25 

Low (>45) 12 7 19 

TOTAL 27 17 4 

 

The cross tabulation between BMI and HDL level with cardiovascular risk can be seen in Table 3. Most 

respondents had a normal HDL level with a BMI including obesity, which was 17 of 44. Based on the 

correlation test with sig. (2-tailed) was 0.682, which there was no significant relationship between BMI and 

HDL. The correlation coefficient value was 0.001 which indicated low relationship. 

 

Table 3: Cross Tabulation between BMI and HDL Level 

 HDL Level (mg/dL) TOTAL 

Normal  

(45-60) 

Low  

(>45) 
 

BMI (kg/m2) Overweight (23.0-29.9) 8 5 13 

Obesity (≥30) 17 14 31 

TOTAL 25 19 44 

 

4. DISCUSSION 

One of the proatherogenic effects of obesity is dyslipidemia and most of the obese patients will experience 

dyslipidemia. This will affect the risk of cardiovascular disease which continues to increase in obese patients 

[27], [28]. The prominent dyslipidemia in obesity is low HDL levels [28], [29]. Indonesia is one of the 

countries in Asia Pacific which ranks 3rd with an HDL value <40 mg/dL with a prevalence of 23-66% [30]. 

The binding of cardiovascular risk in patients with metabolic syndrome was exacerbated by the sedentary 

lifestyle of today's society, such as low physical activity [24], [31], smoking habits [32], and weight gain [25]. 

 

Most of the respondents in this study were women (39 of 44), with the majority of respondents aged between 

46-55 years. HDL-C distribution differed by ethnicity and gender. The sex difference in HDL-C level of six 

countries and showed that women had higher HDL-C level than men; the difference was the highest in Canada 

and USA at as high as 15.5 mg/dL, and the lowest in China at as low as 2.3 mg/dL. Age, current smoking, 

body mass index, alcohol intake, triglyceride and low density lipoprotein cholesterol level have significant 

impact on HDL cholesterol level. Educational status was also an important factor for men, while fat intake 

was a significant factor for women. After adjusting associated factors, the means (standard errors) of HDL 

cholesterol level were 43.8 (0.2) mg/dL in men and 46.3 (0.2) mg/dL in women, respectively [33]. Previous 

research by [34] showing from amongst 1178 participants, females had a higher age-adjusted central obesity 

(48%), and more than two-fold increased odds of central obesity. Increased prevalence of central obesity and 

female preponderance are indicative for a gender-sensitive population-level intervention to tackle 

cardiometabolic risk. 

 

This study shows that there is no relationship between BMI, FRS, and HDL levels. This is different from the 

existing theory, namely The Framingham risk score (FRS) is a simplified and common tool for the assessment 

of risk level of CAD over 10 years. The FRS considers six coronary risk factors, including age, gender, total 
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cholesterol (TC), high density lipoprotein cholesterol (HDL), smoking habits, and systolic blood pressure 

[22]. Weight loss achieved through exercise is more effective at raising HDL levels than dieting. Exercise 

mediates positive effects on HDL levels at least partially through changes in enzymes of HDL metabolism. 

Increased lipid transfer to HDL by lipoprotein lipase and reduced HDL clearance by hepatic triglyceride 

lipase as a result of endurance training are two important mechanisms for increases in HDL observed from 

exercise [35]. Obesity is an important risk factor for decrease in high-density lipoprotein cholesterol (HDL-

C) levels, which predisposes to cardiovascular diseases. Decreased HDL-C is strongly associated with and 

largely attributable to obesity [36]. 

 

5. CONCLUSION 

There were no relationship between HDL profile and BMI with cardiovascular risk factors in metabolic 

syndrome patients. Therefore, Therefore, further research was needed to identify the relationship. 
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