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Abstract

Low 25-hydroxy vitamin D is associated with many chronic diseases, such as coronary heart disease. Online 
motorcycle drivers spend prolonged hours on the road and may face many stressors and occupational hazards 
that can create the development of cardiovascular disease. This study aims to determine factors contributing to 
cardiovascular risk among online motorcycle drivers. This study was an observational analytic with a cross-sectional 
design. Data were collected in September 2022  with consecutive random sampling methods for 114 subjects at 
Universitas Trisakti Jakarta. The ages of the subjects ranged from 25 to 62 years. Cardiovascular risk was assessed 
based on the Jakarta Cardiovascular Risk Score (JAKVAS). The data collection included physical examination 
and blood biochemistry (lipid profile, fasting blood glucose, and 25(OH)D). The data were analyzed using a chi-
square test with p<0.05. The majority of subjects were male 83 (72.8%). On blood pressure examination, mean 
systolic blood pressure was 128.9±16.7 mmHg, and diastolic blood pressure was 86.7±11.9 mmHg. The mean 
cardiovascular risk was 4.4±2.8, and 52.6% had a high-risk score. All subjects had low 25(OH)D serum levels, with 
mean 25(OH)D serum levels of 18±5.7 ranging between 6.9 and 29.8. Among online motorcycle drivers, there was 
a significant association between blood pressure, total cholesterol, and triglyceride with cardiovascular risk scores 
in low 25-hydroxy vitamin D levels. Blood pressure, total cholesterol, and triglyceride could affect cardiovascular 
health in low 25-hydroxy vitamin D levels among online motorcycle drivers.
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Introduction

Vitamin D plays a significant role in supporting 
overall health. Vitamin D deficiency is a 
widespread health issue that affects the world. 
The global prevalence of deficiency serum 
25(OH)D was 15.7% between 2000 and 2022.1 
Unexpectedly, Indonesia, as a tropical country, 
has a high prevalence of vitamin D deficiency. 
Pulungan et al.2 and Poh et al.,3 showed that 
vitamin D deficiency in Indonesia was 44.6% 
and 94.4%, respectively. Insufficient exposure 
to sunlight and low intake of vitamin D are two 
leading causes of vitamin D deficiency, and it can 
contribute to an increased risk of chronic disease, 
such as cardiovascular disease, cancer, diabetes 
mellitus, etc.4

Coronary heart disease (CHD) or coronary 
artery disease (CAD) is the most common 
cardiovascular dysfunction disease, and its 

prevalence is approximately 5–8% worldwide.5 
In Indonesia, the Basic Health Research data 
2018 showed that 1.5% of Indonesians suffered 
from CHD, with death reaching 12.9%.6 Siadat 
et al.7 showed an association of 25(OH)D serum 
deficiency and coronary artery disease with 
cardiovascular risk factors. Its risk rises to 5.8 
times (1.77–18.94) higher than in people with 
an average 25(OH)D serum level. Measurement 
of serum 25(OH)D levels has not been widely 
carried out in Indonesia, especially for online 
motorcycle drivers (ojek online) who are exposed 
to sunlight every day. Online motorcycle driving 
is a job that is now in great demand by the 
people of Indonesia, and there are still not many 
published studies on this job. Drivers spend 
prolonged hours on the road and may face many 
stressors and occupational hazards that can 
develop cardiovascular risk factors.8 Drivers with 
high-risk cardiovascular disease had a higher 
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likelihood of crash and death.9,10

Preventing CHD through early detection of 
risk factors and efforts to control them are very 
important. Risk factors for CHD include modified 
and non-modified risk factors. Previous studies 
have documented that age, gender, hypertension, 
diabetes, hyperlipidemia, alcohol intake, low 
physical activity, and long duration of work were 
cardiovascular risks for drivers. Blood pressure 
and biochemical parameters are essential in 
determining a person's cardiovascular risk. 
Studies showed that biochemical parameters such 
as blood sugar, lipid profile, and even 25(OH)D 
status were often used to analyze cardiovascular 
risk.8,11

This article aims to determine the relationship 
factors contributing to cardiovascular risk in 
online motorcycle drivers with low 25(OH)D 
levels.

Methods

It is an analytic observational study with a 
cross-sectional design conducted in September 
2022. The selection of research subjects used 
consecutive non-random sampling techniques. 
The study inclusion criteria were male and 
female online motorcycle drivers aged 25–
64 years, willing to participate, and signed 
informed consent. Exclusion criteria were 
having a cognitive impairment, a history of 
cardiovascular disease, not fully completing the 
questionnaire, having normal to high serum 
25(OH)D level (≥30 ng/ml), and having a high a 
high low-density lipoprotein cholesterol (LDL-C) 
≥300 mg/dl. The study subjects who met the 
inclusion and exclusion criteria were asked to 
come to the study location after an overnight 
fast of 12 hours before blood collection for 
laboratory examination. Data were collected by 
interview using a demographic characteristics 
questionnaire and Jakarta’s Cardiovascular Risk 
Score (JAKVAS) instrument adapted from the 
Framingham risk score. Jakarta's Cardiovascular 
Risk Score is based on the Indonesian population 
and is used for cardiovascular risk stratification 
in developing countries. It has been shown to 
have a sensitivity of 77.9%, a specificity of 90%, a 
positive predictive value of 92.2%, and a negative 
predictive value of 72.8%.12 It consists of 7 
items (gender, age, blood pressure, body mass 
index, smoking behavior, diabetes, and physical 
activity), and the level of risks was divided into 
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three categories: low risk if the score was (−)7–1, 
moderate risk if the score was 2–4, and high risk 
if the score was ≥5. Two previously trained nurses 
performed physical examinations of height, 
weight, waist circumference, blood pressure 
(with a mercury sphygmomanometer), and blood 
sample collection.

Laboratory examinations were performed 
using blood samples of 10 ml each to determine 
fasting glucose, lipid profile, and 25(OH)D. 
The 25(OH)D level was determined by indirect 
competitive chemiluminescence immunoassay 
(CLIA).13 Vitamin D deficiency was defined as 
a serum 25(OH)D level below 20 ng/ml or 50 
nmol/l. A 25(OH)D level in the range of 21–29 
ng/ml (52–72 nmol/l) was designated vitamin 
D insufficiency, while a level of ≥30 ng/ml was 
deemed sufficient.14 The laboratory examinations 
were performed at Prodia Laboratories, Jakarta. 
The Friedewald equation determines LDL-C. 
The equation subtracts high-density lipoprotein 
cholesterol (HDL-C) and a fixed ratio of 
triglycerides/5.

The sample size was determined using the 
infinite-finite population formula with a 95% 
significance level of 1.96. The prevalence for 
counting samples was 1.5%, with a measurement 
accuracy of 0.05%. The minimal sample size was 
109, rounded upwards to 114. The data processing 
used SPSS for Windows version 29.0. Descriptive 
statistical analysis (frequency, percentage, mean, 
standard deviation, minimal, and maximal) 
was used to display subjects' characteristics 
and biochemical parameters. The bivariate data 
analysis used a chi-square test with a significance 
level of <0.05.

This research protocol has passed a research 
ethics review from the Research Ethics Committee 
of the Faculty of Medicine, Universitas Trisakti 
number 163/KER/FK/VIII/2022.

Results

One hundred twenty-four (124) online motorcycle 
drivers aged 25–64 agreed to participate in 
this study, with 10 subjects who did not meet 
the inclusion criteria excluded. The univariate 
analysis was used to determine the subjects' 
characteristics and biochemical parameter 
distribution.

Table 1 shows the data characteristics of 114 
study subjects. The mean subjects were aged 
38±7.8 years, with a waist circumference of 89±13 
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cm. The majority of them were male; 83 (72.8%) 
and 60 (52.6%) subjects had been working as 
online motorcycle drivers for 5–10 years. On 
blood pressure examination, mean systolic blood 
pressure (SBP) was 128.9±16.7 mmHg, and 
diastolic blood pressure (DBP) was 86.7±11.9 
mmHg. Based on Jakarta's Cardiovascular Risk 
Score, the online motorcycle drivers participating 
in this study had a mean cardiovascular risk of 
4.4±2.8, and 60 (52.6%) had high-risk scores.

Table 2 shows biochemical parameters from 
114 online motorcycle drivers. Lipid profile, 
i.e., the level of total cholesterol, high-density 
lipoprotein (HDL) cholesterol, and triglyceride, 
were standard in most subjects (except LDL-C). 
Mean total cholesterols were 184.6±30.1, HDL 
45±9.9, LDL 109.6±26.3, and triglyceride 
151.5±94.2. The mean fasting glucose was 

82.5±31.7, and 103 (90.4%) subjects had average 
fasting glucose. All subjects had low 25(OH)D 
serum levels, with mean 25(OH)D serum levels 
of 18±5.7 ranging between 6.9 and 29.8.

Table 3 shows a significant association 
between blood pressure, triglycerides, total 
cholesterol, and Jakarta Cardiovascular Risk 
Score with p-value <0.005. Meanwhile, the 
relationship between HDL, LDL, and fasting 
glucose with Jakarta Cardiovascular Risk Score 
was found to have no significant association.

Discussion

Jakarta's Cardiovascular Risk Score (JAKVAS) 
is an instrument that predicts the risk of 
cardiovascular events in the next ten years. Our 
study showed that % prevalence in the high-

Table 1	 Distribution of Features and Characteristics of the Subjects

Characteristics n=114 % Mean (SD) Min–Max
Age (years) 38 (7.8) 25–62
Gender

Male
Female

83
31

72.8
27.2

Waist circumference (cm) 89 (13.0) 60–128
Duration of being an online motorcycle 
driver (years)

<5
5–10
>10

51
60
3

44.7
52.6
2.6

Smoking
Never
Ex-smoker
Smoker

26
9

79

22.8
69.3
7.9

Physical activity
Never
Low
Medium
High

36
59
19
0

31.6
51.8
16.7

0
Blood pressure status

Systolic (mmHg)
<140
≥140

91
23

79.8
20.2

128.9 (16.7) 87–174

Diastolic (mmHg)
<90
≥90

66
48

57.9
42.1

 86.7 (11.9) 60–127

Jakarta Cardiovascular Risk Score
Low risk
Moderate risk
High risk

16
38
60

14.0
33.3
52.6

4.4 (2.8) (−4)–14
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risk category based on JAKVAS was 52.6%. This 
prevalence is different from a study conducted on 
athletes, which only shows a prevalence of 3.85% 
in the high-risk category,15 and on health cadres, 

who also have a high-risk outcome category of 
only 11.7%.16 Work-related cardiovascular risk 
factors can significantly impact an individual's 
health. Our research was conducted on online 

Table 2	 Biochemical Parameters

Characteristics n=114 % Mean (SD) Min–Max
Total cholesterol (mg/dl)

<200
≥200

82
32

71.9
28.1

184.6 (30.1) 130–296

HDL cholesterol (mg/dl)
<40 
≥40

41
73

36.0
64.0

45 (9.9) 22–68

LDL cholesterol (mg/dl)
<100
≥100

44
78

36.1
63.9

109.6 (26.3) 44.4–184.4

Triglycerides (mg/dl)
<150
≥150

71
43

62.3
37.7

151.5 (94.2) 44–581

Fasting glucose (mg/dl)
<100
≥100

103
11

90.4
9.6

82.5 (31.7) 57–290

25(OH)D status 18 (5.7) 6.9–29.8

Table 3	 Blood Pressure, Biochemical Parameters, and Cardiovascular Risk Profile

Variables
Jakarta Cardiovascular Risk Score

pLow
n (%)

Moderate
n (%)

High
n (%)

Blood pressure (mmHg)
Systolic

<140
≥140

Diastolic
<90
≥90

14 (15.4)
2 (8.7)

11 (16.7)
5 (10.4)

36 (39.6)
2 (8.7)

29 (43.9)
9 (18.8)

41 (45.1)
19 (82.6)

26 (39.4)
34 (70.8)

0.005*

0.004*

Total cholesterol (mg/dl)
<200 
≥200

16 (19.5)
0 (0)

27 (32.9)
11 (34.4)

39 (47.6)
21 (65.6)

0.021*

HDL cholesterol (mg/dl)
<40
≥40

3 (7.3)
13 (17.8)

16 (39.0)
22 (30.1)

22 (53.7)
38 (52.1)

0.260*

LDL cholesterol (mg/dl)
<100
≥100

8 (18.6)
8 (11.3)

12 (27.9)
26 (36.6)

23 (53.5)
37 (52.1)

0.439*

Triglycerides (mg/dl)
<150
≥150

14 (20.0)
2 (4.5)

28 (40.0)
10 (22.7)

28 (40.0)
32 (72.7)

0.002*

Fasting glucose (mg/dl)
<100
≥100

15 (14.6)
1 (9.1)

34 (33.0)
4 (36.4)

54 (52.4)
6 (54.5)

1.000#

Note: *chi-square test, #Fisher test, significant p<0.05
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motorcycle drivers who had a sizable percentage 
of smoking at 69.3% and low physical activity 
(never-low category) at 83.4%. At the same time, 
studies on athletes found that physical activity 
was quite high (optimum-excessive category), 
reaching>95%, and smokers only 35.9%. A 
survey of health cadres also showed that smokers 
comprise only 2.3% of the population, and 
moderate physical activity is 90.9%.

A meta-analysis study in 2017, conducted 
by Hackshaw et al.17 on 141 cohort studies, 
showed men and women who smoked about one 
cigarette per day had a 48% and 57% higher risk 
of heart disease than non-smokers, respectively. 
Cigarettes have adrenergic effects, which result in 
an increased heart rate, inotropic status, coronary 
microvascular resistance, and reduced insulin 
sensitivity. It affects blood pressure, heart rate, 
and lipid profile and results in the development 
of atherosclerotic changes, narrowing of the 
vascular lumen, endothelial dysfunction, and 
impaired response of coronary blood flow.18 A 
systematic review in 2022 by Gonzalez-Jaramillo 
et al.19 with 33,576 patients from nine prospective 
cohort studies showed that higher levels of 
physical activity were associated with a lower 
mortality risk and cardiovascular risk. Regular 
physical activity can help strengthen the heart 
muscle, improve blood flow, and enhance the 
heart’s ability to use oxygen.20

This study found a significant relationship 
between systolic and diastolic blood pressure 
with cardiovascular risk. A recent cohort study by 
Whelthon et al.,21 which included 1,457 subjects, 
found that for every 10 mmHg increase in systolic 
blood pressure, there was a 53% higher risk for 
atherosclerotic cardiovascular disease. High 
systolic blood pressure alters the dynamics 
of normal blood flow and encourages plaque 
formation. Its increased shear stress in arteries 
disrupts endothelial function, which can cause 
reduced production of nitric oxide and trigger 
inflammatory responses, leading to the formation 
of atherosclerosis.22 Although both systolic and 
diastolic blood pressure have been reported to 
be associated with future cardiovascular risk, 
the association of DBP with cardiovascular risk 
diminishes with age as vascular compliance is 
attenuated. High diastolic blood pressure leads 
to increased arterial resistance, compromising 
the delivery of oxygen and nutrients to the heart 
muscle and can lead to endothelial dysfunction.23 
A systematic review and meta-analysis by 

Okamoto et al.24 suggest that reducing DBP to 
80 mmHg or less would significantly reduce 
coronary revascularization and heart failure but 
potentially cause hypotension in CHD patients.

This study had a significant association 
between total cholesterol and cardiovascular risk 
(p=0.021). This study was in line with Peters et 
al.,25 and Jeong et al.,26 which showed that raised 
total cholesterol is a strong risk factor for CHD. 
The fundamental process that causes CHD is 
atherosclerosis. It occurs when cholesterol and 
other substances accumulate within the walls 
of arteries, forming plaques. Total cholesterol is 
transported in blood as low-density lipoprotein or 
LDL-C (about 70%) and high-density lipoprotein 
or HDL-C (about 30%). Increased levels of total 
cholesterol, especially LDL-C, might increase 
the development of atherosclerosis by increasing 
the amount of cholesterol deposited in the artery 
walls. High LDL-C particles penetrate the arterial 
walls, attracting immune cells and inflammation. 
This process causes fatty plaques to develop over 
time, which narrows the arteries and reduces 
blood flow to the heart.27

Many studies stated that there was a 
relationship between cholesterol levels and 
cardiovascular risk.28 But in this study we found 
no significant association between LDL or HDL-C 
with cardiovascular risk (p=0.439 and p=0.260, 
respectively). A current literature study also found 
that low-density lipoprotein cholesterol (LDL-C) 
does not cause cardiovascular disease. It said that 
people with low cholesterol levels became just as 
atherosclerotic as people with high levels, and 
their risk of suffering from cardiovascular disease 
(CVD) is the same or higher.29 It is important to 
note that the relationship between LDL-C and 
cardiovascular risk is complex and influenced 
by other factors such as inflammation, genetics, 
and individual patient characteristics. In this 
study, LDL-C levels were not obtained from blood 
tests but were determined using the Friedewald 
formula. The Friedewald equation is commonly 
used to estimate LDL-C levels. However, it has 
some limitations and weaknesses that can affect 
its accuracy, particularly at high triglyceride and/
or low LDL-C values where inaccuracy in VLDL-C 
estimation using a "one size fits all approach" 
constitutes a more significant proportion of 
estimated LDL-C.30

Low levels of HDL-C predict increased 
cardiovascular risk because HDL-C has a 
protective role in heart and blood vessel health. 
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The positive effect of HDL is due to its role in 
reverse cholesterol transport and removing 
excess cholesterol from the body.31 However, data 
from several cohorts have revealed a plateau in 
the inverse association above certain HDL-C 
levels, and there is even a suggestion of increased 
cardiovascular outcomes in those with high 
HDLs-C.32,33

This study found a significant association 
between triglycerides and cardiovascular risk 
(p=0.002). High triglyceride levels are often 
associated with other lipid abnormalities, 
such as low levels of high-density lipoprotein 
(HDL) cholesterol and small, dense, low-
density lipoprotein (LDL) particles. These lipid 
abnormalities contribute to the development 
of atherosclerosis, the underlying process of 
CHD. High triglyceride levels can also trigger 
inflammation and oxidative stress within the 
blood vessels. It can contribute to the damage of 
the endothelial lining, which lines the blood vessel 
walls, making them more susceptible to plaque 
formation. Elevated triglyceride levels are often 
associated with reduced clearance of triglyceride-
rich lipoproteins from the bloodstream. It can 
result from various factors, including impaired 
lipoprotein lipase activity, an enzyme that breaks 
down triglycerides. Reduced clearance leads to 
the accumulation of these lipoproteins and their 
remnants, contributing to the development of 
atherosclerosis.34,35

This study was conducted in a population with 
low levels of 25(OH)D. Vitamin D is involved in 
regulating the synthesis of cholesterol in the body. 
Studies have shown that vitamin D deficiency may 
be associated with dyslipidemia (total cholesterol, 
HDL-C, LDL-C, and triglycerides).36,37 It has 
been proposed that vitamin D may reduce the 
production of LDL-C in the liver and increase the 
expression of LDL receptors, which helps remove 
LDL-C from the bloodstream. Vitamin D plays 
a role in regulating lipid metabolism, including 
the synthesis and breakdown of cholesterol. Both 
vitamin D deficiency and dyslipidemia (abnormal 
lipid levels) are associated with increased 
inflammation and oxidative stress. Vitamin 
D deficiency may contribute to systemic 
inflammation, impacting lipid metabolism and 
altering cholesterol levels.38

This study found no association between 
fasting glucose level and cardiovascular risk 
(p=1.000). It might be due to differences in 
the study’s cutoff point for fasting blood sugar. 

Research conducted by Park et al.39 showed the 
relationships between fasting glucose levels and 
CVD risks generally followed J-shape curves, with 
the lowest risk in the glucose range of 85–99 mg/
dl. As fasting glucose levels increased to ≥110 mg/
dl, risks for atherosclerotic cardiovascular disease 
increased.39 High fasting glucose levels can 
contribute to endothelial dysfunction, a condition 
in which the inner lining of blood vessels becomes 
impaired. Endothelial dysfunction is a critical 
early step in the development of atherosclerosis 
and promotes inflammation within blood vessels, 
contributing to the progression of CVD.40 High 
fasting glucose levels also can lead to increased 
production of reactive oxygen species, causing 
oxidative stress. Oxidative stress damages blood 
vessels, promotes inflammation, and accelerates 
the development of atherosclerosis, thus 
increasing cardiovascular risk.41 Both high fasting 
glucose levels and vitamin D deficiency have 
been associated with increased inflammation 
and oxidative stress. Chronic inflammation 
and oxidative stress can contribute to insulin 
resistance and impaired glucose metabolism.42

Conclusions

There was a significant relationship between 
blood pressure, total cholesterol, and triglycerides 
and the Jakarta Cardiovascular Risk Score in 
low 25-hydroxy vitamin D levels among online 
motorcycle drivers in Jakarta. Early detection of 
blood pressure, total cholesterol, and triglycerides 
can prevent the increasing risk of cardiovascular 
disease.

Conflict of Interest

All authors have disclosed any actual or potential 
competing interests regarding the submitted 
article and the nature of those interests.

Acknowledgment

The researchers would like to thank all online 
motorcycle drivers who were willing to participate 
in this study. The study was supported by the 
Faculty of Medicine, Universitas Trisakti, Jakarta, 
Indonesia.

References

1.	 Cui A, Zhang T, Xiao P, Wang H, Zhuang Y. 

Joice Viladelvia Kalumpiu et al.: Blood Pressure, Total Cholesterol, and Triglycerides Associated with Cardiovascular



Global Medical and Health Communication, Volume 12 Number 1, April 2024

52

Global and regional prevalence of vitamin D 
deficiency in population-based studies from 
2000 to 2022: a pooled analysis of 7.9 million 
participants. Front Nutr. 2023;10:1070808.

2.	 Pulungan A, Soesanti F, Tridjaja B, Batubara 
J. Vitamin D insufficiency and its contributing 
factors in primary school-aged children in 
Indonesia, a sun-rich country. Ann Pediatr 
Endocrinol Metab. 2021;26(2):92–8.

3.	 Poh BK, Rojroongwasinkul N, Nguyen BK, 
Sandjaja, Ruzita AT, Yamborisut U, et al. 
25-hydroxy-vitamin D demography and the 
risk of vitamin D insufficiency in the South 
East Asian Nutrition Surveys (SEANUTS). 
Asia Pac J Clin Nutr. 2016;25(3):538–48.

4.	 Muscogiuri G, Altieri B, Annweiler C, 
Balenciaga G, Pal HB, Bouncer BJ, et al. 
Vitamin D and chronic diseases: the current 
state of the art. Arch Toxicol. 2017;91(1):97–
107.

5.	 Bauersachs R, Zeymer U, Brière JB, Marre 
C, Bowrin K, Huelsenbeck M. Burden of 
coronary artery disease and peripheral artery 
disease: a literature review. Cardiovasc Ther. 
2019;2019:8295054.

6.	 Badan Penelitian dan Pengembangan 
Kesehatan, Kementerian Kesehatan Republik 
Indonesia. Laporan nasional Riskesdas 2018. 
Jakarta: Lembaga Penerbit Badan Penelitian 
dan Pengembangan Kesehatan; 2019.

7.	 Siadat ZD, Kiani K, Sadeghi M, Shariat AS, 
Farajzadegan Z, Kheirmand M. Association 
of vitamin D deficiency and coronary artery 
disease with cardiovascular risk factors. J 
Res Med Sci. 2012;17(11):1052–5.

8.	 Elshatarat RA, Burgel BJ. Cardiovascular 
risk factors of taxi drivers. J Urban Health. 
2016;93(3):589–606.

9.	 Ronna BB, Thiese MS, Ott U, Effiong A, 
Murtaugh M, Kapellusch J, et al. The 
association between cardiovascular disease 
risk factors and motor vehicle crashes among 
professional truck drivers. J Occup Environ 
Med. 2016;58(8):828–32.

10.	 Chen GX, Amandus HE, Wu N. Occupational 
fatalities among driver/sales workers and 
truck drivers in the United States, 2003–
2008. Am J Ind Med. 2014;57(7):800–9.

11.	 Shin SY, Lee CG, Song HS, Kim SH, Lee HS, 
Jung MS, et al. Cardiovascular disease risk 
of bus drivers in a city of Korea. Ann Occup 
Environ Med. 2013;25(1):34.

12.	 Putri FU, Dalimunthe NN, Ginting AR, Fujiati 

II. Cardiovascular risk assessment in type 
2 diabetic patients at Universitas Sumatera 
Utara Hospital. JETROMI. 2023;5(2):96–
102.

13.	 Enko D, Kriegshäuser G, Stolba R, Worf E, 
Halwachs-Baumann G. Method evaluation 
study of a new generation of vitamin D assays. 
Biochem Med (Zagreb). 2015;25(2):203–12.

14.	 Holick MF. The vitamin D deficiency 
pandemic: approaches for diagnosis, 
treatment and prevention. Rev Endocr Metab 
Disord. 2017;18(2):153–65.

15.	 Achmad BF, Alim S, Kusumawati HI, Fitriawan 
AS, Kurniawan D, Kafil RF. Cardiovascular 
disease risk profiles in Indonesian athletes. 
OAMJMS. 2022;10(A):924–9.

16.	 Tiksnadi BB, Afrianti R, Sofiatin Y, Rhida 
A, Fihaya FY, Roesly RMA, et al. Gambaran 
profil risiko kardiovaskular berdasarkan Skor 
Kardiovaskular Jakarta pada kader kesehatan 
di Desa Cilayung Kecamatan Jatinangor. J 
Pengabdi Kpd Masy. 2018;2(11):926–9.

17.	 Hackshaw A, Morris JK, Boniface S, Tang JL, 
Milenković D. Low cigarette consumption 
and risk of coronary heart disease and stroke: 
meta-analysis of 141 cohort studies in 55 
study reports. BMJ. 2018;360:j5855.

18.	 Gallucci G, Tartarone A, Lerose R, Lalinga 
AV, Capobianco AM. Cardiovascular risk of 
smoking and benefits of smoking cessation. J 
Thorac Dis. 2020;12(7):3866–76.

19.	 Gonzalez-Jaramillo N, Wilhelm M, Arango-
Rivas AM, Gonzalez-Jaramillo V, Mesa-
Vieira C, Minder B, et al. Systematic review of 
physical activity trajectories and mortality in 
patients with coronary artery disease. J Am 
Coll Cardiol. 2022;79(17):1690–700.

20.	Varghese T, Schultz WM, McCue AA, 
Lambert CT, Sandesara PB, Eapen DJ, et al. 
Physical activity in preventing coronary heart 
disease: implications for the clinician. Heart. 
2016;102(12):904–9.

21.	 Whelton SP, McEvoy JW, Shaw L, Psaty BM, 
Lima JAC, et al. Association of normal systolic 
blood pressure level with cardiovascular 
disease in the absence of risk factors. JAMA 
Cardiol. 2020;5(9):1011–8.

22.	 Gallo G, Volpe M, Savoia C. Endothelial 
dysfunction in hypertension: current 
concepts and clinical implications. Front 
Med (Lausanne). 2022;8:798958.

23.	 Matsuzawa Y. Is diastolic blood pressure key 
to detecting risk and preventing heart failure 

Joice Viladelvia Kalumpiu et al.: Blood Pressure, Total Cholesterol, and Triglycerides Associated with Cardiovascular



Global Medical and Health Communication, Volume 12 Number 1, April 2024

53

with preserved ejection fraction? Hypertens 
Res. 2023;46(2):534–6.

24.	 Okamoto R, Kumagai E, Kai H, Shibata 
R, Ohtsubo T, Kawano H, et al. Effects of 
lowering diastolic blood pressure to <80 
mmHg on cardiovascular mortality and 
events in patients with coronary artery 
disease: a systematic review and meta-
analysis. Hypertens Res. 2019;42(5):650–59.

25.	 Peters SAE, Singhateh Y, Mackay D, Huxley 
RR, Woodward M. Total cholesterol as a risk 
factor for coronary heart disease and stroke 
in women compared with men: a systematic 
review and meta-analysis. Atherosclerosis. 
2016;248:123–31.

26.	 Jeong SM, Choi S, Kim K, Kim SM, Lee 
G, Park SY, et al. Effect of change in total 
cholesterol levels on cardiovascular disease 
among young adults. J Am Heart Assoc. 
2018;7(12):e008819.

27.	 Brown RA, Shantsila E, Varma C, Lip GY. 
Current understanding of atherogenesis. Am 
J Med. 2017;130(3):268–82.

28.	 Jung E, Kong SY, Ro YS, Ryu HH, Shin 
SD. Serum cholesterol levels and risk of 
cardiovascular death: a systematic review 
and a dose-response meta-analysis of 
prospective cohort studies. Int J Environ Res 
Public Health. 2022;19(14):8272.

29.	 Ravnskov U, de Lorgeril M, Diamond DM, 
Hama R, Hamazaki T, Hammarskjöld B, et al. 
LDL-C does not cause cardiovascular disease: 
a comprehensive review of the current 
literature. Expert Rev Clin Pharmacol. 
2018;11(10):959–70.

30.	 Martin SS, Blaha MJ, Elshazly MB, Brinton 
EA, Toth PP, McEvoy JW, et al. Friedewald-
estimated versus directly measured 
low-density lipoprotein cholesterol and 
treatment implications. J Am Coll Cardiol. 
2013;62(8):732–9.

31.	 Ouimet M, Barrett TJ, Fisher EA. HDL and 
reverse cholesterol transport. Circ Res. 
2019;124(10):1505–18.

32.	 Liu C, Dhindsa D, Almuwaqqat Z, Ko YA, 
Mehta A, Alkhoder AA, et al. Association 
between high-density lipoprotein cholesterol 
levels and adverse cardiovascular outcomes 
in high-risk populations. JAMA Cardiol. 

2022;7(7):672–80.
33.	 Kim HJ, Jeong S, Oh YH, Park SJ, Cho Y, 

Park SM. Changes in high-density lipoprotein 
cholesterol with risk of cardiovascular disease 
among initially high-density lipoprotein-
high participants. Cardiovasc Diabetol. 
2023;22(1):71.

34.	 Peng J, Luo F, Ruan G, Peng R, Li X. 
Hypertriglyceridemia and atherosclerosis. 
Lipids Health Dis. 2017;16(1):233.

35.	 Nordestgaard BG. Triglyceride-
rich lipoproteins and atherosclerotic 
cardiovascular disease: new insights from 
epidemiology, genetics, and biology. Circ 
Res. 2016;118(4):547–63.

36.	 Jiang X, Peng M, Chen S, Wu S, Zhang 
W. Vitamin D deficiency is associated 
with dyslipidemia: a cross-sectional study 
in 3788 subjects. Curr Med Res Opin. 
2019;35(6):1059–63.

37.	 Dibaba DT. The effect of vitamin D 
supplementation on serum lipid profiles: a 
systematic review and meta-analysis. Nutr 
Rev. 2019;77(12):890–902.

38.	 Surdu AM, Pînzariu O, Ciobanu DM, Negru 
AG, Căinap SS, Lazea C, et al. Vitamin 
D and its role in the lipid metabolism 
and the development of atherosclerosis. 
Biomedicines. 2021;9(2):172.

39.	 Park C, Guallar E, Linton JA, Lee DC, Jang Y, 
Son DK, et al. Fasting glucose level and the 
risk of incident atherosclerotic cardiovascular 
diseases. Diabetes Care. 2013;36(7):1988–
93.

40.	Zuo Y, Han X, Tian X, Chen S, Wu S, Wang 
A. Association of impaired fasting glucose 
with cardiovascular disease in the absence 
of risk factor. J Clin Endocrinol Metab. 
2022;107(4):e1710–8.

41.	 Higashi Y. Roles of oxidative stress and 
inflammation in vascular endothelial 
dysfunction-related disease. Antioxidants 
(Basel). 2022;11(10):1958.

42.	 Gu JC, Wu YG, Huang WG, Fan XJ, Chen XH, 
Zhou B, et al. Effect of vitamin D on oxidative 
stress and serum inflammatory factors in the 
patients with type 2 diabetes. J Clin Lab Anal. 
2022;36(5):e24430.

Joice Viladelvia Kalumpiu et al.: Blood Pressure, Total Cholesterol, and Triglycerides Associated with Cardiovascular


