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ABSTRACT 

Metabolic syndrome is still a risk factor for coronary heart disease. This study aims to analyze the 
association between metabolic syndrome and coronary heart disease in women. This study is an 
observational analytic study using a cross-sectional design on 138 samples selected using consecutive 
sampling method and data were collected through observation of the medical records of patients at dr. 
Mohammad Hoesin Palembang. The results showed that the highest proportion of metabolic syndrome 
components in the sample of this study was hypertension (54.3%), while the lowest was hyperglycemia 
(26.8%). This study found a significant relationship between metabolic syndrome and coronary heart 
disease in female patients (p = 0.047). Female patients with metabolic syndrome had a 2.218 times 
greater risk of developing coronary heart disease (PR 2.218 95% CI = 1.072 - 4.587). 
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1. INTRODUCTION 

 Coronary heart disease (CHD) is a 
cardiovascular disease caused by narrowing 
of the coronary arteries. CHD is also 
commonly referred to as coronary artery 
disease and ischemic heart disease. When 
the coronary arteries are narrowed, the 
blood and oxygen that reaches the heart 
muscle is reduced causing ischemia 
conditions.4 Although narrowing can be 
caused by blood clots or coronary artery 
constriction, the most common cause is 
plaque buildup, which is called 
atherosclerosis.14 
 According to the NHANES 
database from 2013 to 2016 an estimated 
18.2 million Americans over the age of 20 
experience CHD with a total prevalence of 
6.7%.5 According to the Riskesdas report 
on 2018, the prevalence of heart disease 
based on doctor's diagnosis at all ages in 
Indonesia is 1.5%.27 According to the WHO  

 
 
mortality data on 2016, CHD is the number 
1 cause of death in the world. The results of 
the data show that there are 9 million deaths 
caused by CHD in the world.32 
 Metabolic syndrome consists of 
several physiological, biochemical, clinical, 
and metabolic factors that are interrelated 
that increase the risk of cardiovascular 
disease and type 2 diabetes mellitus.12 The 
main components of the metabolic 
syndrome are central obesity, 
hypertriglyceridemia, low HDL levels, 
hyperglycemia, and hypertension.15 
 It is estimated that 12 - 37% of the 
Asian population and 12 - 26% of the 
European population have metabolic 
syndrome.30 National-scale research in 
Indonesia using data from the fourth 
Indonesian Family Life Survey (IFLS) 
2007/2008 states that the prevalence of 
metabolic syndrome in Indonesia is 21.66% 
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which corresponds to the estimated 
prevalence of global metabolic syndrome 
(20-25%) by the International Diabetes 
Federation. The research also states that the 
prevalence of metabolic syndrome in South 
Sumatra is 19.78%.13 
 One study stated that a study 
conducted by the WISE Study in women 
who underwent angiography of suspected 
CHD, that metabolic syndrome exacerbates 
the prognosis of CHD in women by about 5 
times greater. This research also said that 
women with metabolic syndrome with 
diabetes have a higher chance of 
experiencing cardiovascular disease, 
especially CHD than men.26 Other research 
also states that the interacting metabolic 
components that cause metabolic syndrome 
and diabetes increase the risk of 
cardiovascular disease more in women, 
especially older women than men.25 It is 
estimated that the prevalence of metabolic 
syndrome among patients with CHD is 50% 
and the prevalence is higher in women.15 
 Previous research on the 
relationship between metabolic syndrome 
and the incidence of coronary heart disease 
in women showed a significant relationship. 
The results of research conducted by Kasai 
et al. (2008) showed a significant 
relationship between metabolic syndrome 
and metabolic syndrome in women. Female 
patients who have metabolic syndrome 
have a 2.32 times risk of developing 
coronary heart disease.19  
 

2. METHOD 

Research Design 
 This study is an observational 
analytic study with cross sectional design 
with the dependent variable is the incidence 
of coronary heart disease and the 
independent variable is metabolic 
syndrome that fulfills 3 of the 4 components 
that being studied, namely: blood pressure, 
HDL levels, triglyceride levels, fasting 
blood sugar levels and also age as an 
influencing factor in this study. These 
variables are taken by observing the 

patient's medical record. The study was 
conducted in November 2020.  

Population and Sample 
 The population in this study were 
the medical records of all female patients 
diagnosed with coronary heart disease and 
non-coronary heart disease at dr. 
Mohammad Hoesin Palembang public 
hospital for the period of January 1, 2019 - 
December 31, 2019. Meanwhile, the sample 
taken was the medical records of female 
patients diagnosed with coronary heart 
disease and non-coronary heart disease with 
a complete history of the metabolic 
syndrome components recorded. The 
number of samples in this study were 138 
samples that were taken using consecutive 
sampling technique.  

Data Analysis 
 Data analysis used in this study was 
univariate analysis to describe each variable 
and bivariate analysis to see the relationship 
between metabolic syndrome and coronary 
heart disease incidence using chi-square 
test.  
 

3. RESULT 
 
 The results of this study found 69 
female patients with coronary heart disease 
and 69 female patients with non-coronary 
heart disease. The distribution of the 
metabolic syndrome is higher in female 
patients with coronary heart disease by 
42.0%, whereas in female patients with 
non-coronary heart disease was 24.6%. The 
distribution of blood pressure variables with 
hypertension was higher in female patients 
without coronary heart disease compared to 
female patients with coronary heart disease 
(60.9% vs. 47.8%). Variable distribution of 
triglyceride levels with 
hypertriglyceridemia is higher in female 
patients with coronary heart disease 
compared to female patients without 
coronary heart disease (42.0% vs. 21.7%). 
Variable distribution of HDL levels who 
have low HDL is higher in female patients 
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with coronary heart disease compared to 
female patients without coronary heart 
disease (56.5% vs. 43.5%). The distribution 
of fasting blood sugar levels with 
hyperglycemia is higher in female patients 
with coronary heart disease compared to 
female patients without coronary heart 

disease (33.3% vs. 20.3%). In the age 
distribution, female patients with coronary 
heart disease were higher in the age over 50 
years old (76.8%) and female patients with 
non-coronary heart disease were also higher 
in over 50 years old (65.2%). More details 
can be seen in table 1. 

 
Table 1. Data Distribution of Metabolic Syndrome Variable, Blood Pressure, Triglyceride Levels, HDL  

 Levels, Fasting Blood Sugar Levels, and Age 
Variables CHD (+) CHD (-) 

Metabolic Syndrome 29 (42.0%) 17 (24.6%) 
Hypertension 33 (47.8%) 42 (60.9%) 

Hypertriglyceridemia 29 (42.0%) 15 (21.7%) 

Low HDL 39 (56.5%) 30 (43,5%) 

Hyperglycemia 23 (33.3%) 14 (20.3%) 

Age over 50 years 53 (76.8%) 45 (65.2%) 

 
The results of the bivariate analysis between metabolic syndrome and the incidence of coronary 
heart disease shows significant association (p = 0.047) with an increased risk of 2.218 times 
(PR 2.218 95% CI = 1.072 - 4.587). More details can be seen in Table 2.  
 
Table 2. Relationship Events Metabolic Syndrome with Coronary Heart Disease in Women Patients 

Variable Prevalence Ratio (95% CI) p Value 

Metabolic Syndrome 2.218 (1.072 to 4.587) 0.047 

 
 

4. DISCUSSION 
 

In the blood pressure data 
distribution, obtained more female patients 
suffering from hypertension (54.3%) and it 
is the highest proportion compared with 
other components of the metabolic 
syndrome. The results of this study are in 
line with research conducted by Marroquin 
et al. (2004) with the results that the 
proportion of hypertension (79%) was the 
highest compared to other components of 
the metabolic syndrome in female patients 
with coronary heart disease.21  

 

 
 
 

The increased risk of hypertension in 
women is associated with age specifically 
due to hormonal influences at menopause.1 
 The association of increased blood 
pressure with cardiovascular disease does 
not appear to have a certain threshold. 
However, the risk of developing 
cardiovascular disease continues to increase 
with progressively high-pressure numbers. 
Circumferential strains cyclic, increased in 
high pressure arteries, can support smooth 
muscle cells to produce proteoglycans that  
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bind and retain LDL particles, increase their 
accumulation in the intima and accelerate 
the oxidative modification of LDL.18 In the 
metabolic syndrome it can be associated 
with visceral adipose tissue which increases 
leptin secretion and decreases adiponectin 
secretion. Adiponectin is a protective factor 
against hypertension. Obesity and insulin 
resistance are also associated with an 
increase in angiotensin II.28 A study on 
visceral obesity showed that lipidomes, 
such as dihydroceramide, diacylglycerols, 
triacylglycerols (triglycerides) increased 
while phosphatidylcholines decreased in 
people with central obesity.20 The first 
study examining the relationship of 
lipidome in hypertension showed that 
phosphatidylcholines and ether 
phosphatidylethanolamines were reduced 
in people with hypertension compared with 
people with normotension.11 
 In the data distribution of 
triglyceride levels, it was found that more 
female patients had normal triglyceride 
levels (68.1%). These results may be 
influenced by hormonal factors in women, 
seeing that the subjects in this study were 
mostly women aged 51 and over. In a study 
conducted on patients with myocardial 
infarction, it was found that triglyceride 
levels were higher in the elderly female 
population.31 A meta-analysis found that 
triglyceride levels were significantly 
elevated in post-menopausal women 
compared with pre-menopausal women. 
However, according to this study too, 
although age is a key predictor of 
differences in lipid levels between pre-
menopausal and post-menopausal women, 
there are other possible genetic and 
environmental factors that may explain the 
mixed results of many studies.2 

Hypertriglyceridemia along with 
low HDL levels are associated with 
uncontrolled type 2 diabetes where type 2 
diabetes is a risk factor for coronary heart 
disease.18 One study found that high 
triglyceride levels were significantly 

associated with elevated lipids and reduced 
component fibrous plaque after evaluation 
with an integrated backscatter intravascular 
ultrasound in women, but this was not found 
in men. Triglycerides in the blood vessels 
are transported by very low-density 
lipoprotein (VLDL) and chylomicrons. 
VLDL and chylomicrons are both large, 
therefore triglycerides cannot penetrate 
artery walls. Increased triglyceride levels 
can increase triglyceride-rich lipoproteins 
such as VLDL and chylomicrons. 
Remnants of lipoproteins can accumulate in 
the artery walls because their clearance is 
disturbed and contribute to the 
accumulation of lipids in the vessel walls. 
The debris can also promote an 
inflammatory response in the vascular wall. 
Thus, the accumulation of triglyceride-rich 
lipoproteins and their residues promotes the 
formation of atherosclerotic plaques.33 
 In the distribution of HDL levels, it 
was found that the distribution in female 
patients between low and normal levels was 
the same. The lipid profile (triglycerides, 
HDL, LDL) in women is influenced by 
hormonal factors. One study showed an 
increase in HDL levels until menopause and 
then decreased.6 However, a study 
conducted in China showed no significant 
difference in HDL levels among different 
menopausal status groups.35 
 The theory suggests that HDL is 
associated with protection against 
atherosclerosis. It is stated that HDL can 
transport cholesterol from peripheral tissues 
to the liver for disposal, a process called 
reverse cholesterol transport. Therefore, a 
decrease in HDL levels can be a risk factor 
for cardiovascular disease.10 
 In the distribution of fasting blood 
sugar levels, it was found that patients with 
hyperglycemia were less (26.8%) and had 
the least proportion of other components. 
These results are in line with research 
conducted by Marroquin et al. (2004) where 
the proportion of hyperglycemia (40%) was 
the least compared to other metabolic 
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syndrome components in female patients 
with coronary heart disease.21 

 Research suggests that women with 
diabetes can suffer from more severe 
coronary heart disease than men with 
diabetes.23 Several studies have also 
reported that the impact of diabetes on the 
risk of cardiovascular events is greater in 
women than in men. Research states that the 
cardioprotective effect on estrogen is 
weakened by diabetes which can inhibit the 
work of ovarian aromatase inhibitors.16 

 In the age distribution, it was found 
that the highest distribution on age is 
patients over 50 years old (71%). Research 
conducted by Samil (1994) and Palacios et 
al. (2010) found that the average age of 
menopause for women in Indonesia is 51 
years. In this study, age as a risk factor is 
directly related to hormonal changes in 
women, particularly menopausal status.24 
This theory is supported by Agrinier et al. 
(2010) who found that the risk factors for 
CHD in that study (total cholesterol and 
LDL levels) were higher in the group of 
post-menopausal women.3 Another study 
conducted by Carr (2003) found that all 
components of the metabolic syndrome as a 
risk factor for the occurrence of 
cardiovascular disease began to occur 
frequently with decreased estrogen in 
menopausal women.7 

In healthy blood vessels, estrogen is 
involved in relaxation and expansion of 
blood vessels, aiding in the accommodation 
of blood flow. Estrogen affects the 
bioavailability of endothelium-derived 
nitric oxide (NO) and through NO 
mediation, increases guanosine 
monophosphate, leading to relaxation of 
vascular smooth muscle cells. As a result, 
decreased estrogen levels cause blood 
vessels to become stiffer.22 Plus the loss of 
ovarian function due to menopause is 
associated with activation of the renin 
angiotensin-aldosterone system (RAAS), 
which leads to endothelial dysfunction, 
inflammation, and immune dysfunction.35 
 

In this study, more female patients 
suffering from metabolic syndrome were 
coronary heart disease patients (42.0%) 
than non-coronary heart disease patients 
(24.6%). The results of this study are in line 
with the research conducted by Chen et al. 
(2008) with results showing that there were 
more metabolic syndrome sufferers in the 
group with coronary heart disease (48.7%) 
compared to the non-coronary heart disease 
group (23.4%).8 
 The results of the bivariate analysis 
between metabolic syndrome and coronary 
heart disease in female patients in this study 
indicated that there was a significant 
relationship between the two (p = 0.047). 
The results of this study are supported by 
the results of research conducted by Chen et 
al. (2008) which states that there is a 
significant relationship between metabolic 
syndrome and the incidence of coronary 
heart disease with a p value <0.01.8 This 
result is also in line with research conducted 
by Marroquin et al. (2004) who stated that 
there was a significant relationship between 
female coronary heart disease patients with 
metabolic syndrome and female coronary 
heart disease patients with normal 
metabolic status with a value of p = 0.03.21 
 The results of this study are in line 
with the theory that metabolic syndrome is 
a risk factor for coronary heart disease. This 
can be seen from the prevalence rate in this 
study of 2.218 (PR> 1). These results imply 
that women with metabolic syndrome have 
a 2.218 times greater risk of coronary heart 
disease. These results are in line with 
research conducted by Kasai et al. (2008) 
that showed an odds ratio of 2.32 (95% CI 
= 1.11-4.86) which indicated that metabolic 
syndrome is a risk factor for coronary heart 
disease in women and has a risk of 2.32 
times. In a study conducted by Lee et al. 
(2020) the presence of metabolic syndrome 
was independently associated with 
coronary heart disease incidence in women 
even after controlling for potential 
confounders with an odds ratio of 1.92 
(95% CI = 1.31-2.81).19 
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 In this study, the incidence of 
coronary heart disease and metabolic 
syndrome was more prevalent in women 
aged 51 and over. These results support the 
theories of the relationship between 
metabolic syndrome and coronary heart 
disease in women, which is largely 
influenced by hormonal factors. Estrogens 
have both physiological and biological 
effects on cardiovascular risk and insulin 
resistance. Estrogen has anti-inflammatory 
and antioxidant effects and protects cells 
from apoptosis. Estrogens also decrease 
hepatic glucose production and increase 
muscle glucose transport to improve insulin 
sensitivity which can promote lipolysis and 
prevent central obesity. Estrogen also has a 
vasodilator effect on the coronary arteries 
and maintains myocardial blood flow.16 In 
addition, women showed lower salt 
sensitivity in blood pressure regulation 
before menopause and increased sensitivity 
to salt after menopause. Natriuresis 
pressure, renal hemodynamics, and tubular 
response to salt are affected by sex 
hormones and the renin angiotensin system 
(RAS). The RAS system may be regulated 
differently in men and women, with 
endogenous estrogens suppressing 
angiotensin receptor type-1 receptor 
expression and angiotensinogen 
synthesis.26 Leptin, adiponectin, resistin, 
and TNF-α secreted from the accumulated 
fat mass are associated with insulin 
resistance, increasing the incidence of 
metabolic syndrome and its comorbidities 
and the risk of cardiovascular events.16 In 
older women, the amount of visceral fat 
mass increases due to reduced effects of 
estrogen.9 
 Endothelial dysfunction is the most 
rapidly detectable functional disorder in the 
history of atherosclerosis and a strong 
predictor of cardiovascular events. 
Endothelial dysfunction is a pathological 
condition characterized by an imbalance of 
endogenous vasodilator and vasoconstrictor 
substances. In addition to insulin resistance 
and inflammation, central obesity may be a 

possible mechanism of effect on endothelial 
function. The metabolic syndrome can lead 
to a higher degree of endothelial 
dysfunction than the traditional multiple 
cardiovascular risk factors. Factors such as 
systemic inflammation and central obesity 
can cause endothelial dysfunction in the 
metabolic syndrome.17 
 

5. CONCLUSION 
 Metabolic syndrome with coronary 
heart disease incidence in female patients at 
dr. Mohammad Hoesin Palembang has a 
meaningful relationship. Female patients 
with metabolic syndrome have a risk of 
developing coronary heart disease by 2.218 
times. This is closely related to hormonal 
changes in women, especially menopausal 
status.  This study has limitations, namely 
the medical record data does not have 
complete data on menopausal status and 
body mass index. Therefore, further 
research on the association of metabolic 
syndrome with coronary heart disease in 
women is recommended to add these two 
variables. 

The results of this study support the 
theory of age as a risk factor for metabolic 
syndrome and coronary heart disease. 
However, age in women has a strong 
relationship with menopausal status. 
Therefore, future studies examining the 
relationship between metabolic syndrome 
and coronary heart disease should add a 
menopausal status variable so that it can be 
studied more accurately. 
   
REFERENCES 
 
[1]. Abramson, BL, & Melvin, RG 2014. 

Cardiovascular risk in women: focus 
on hypertension. Canadian Journal of 
Cardiology,30(5), 553-559. 

[2]. Ambikairajah, A., Walsh, E., & 
Cherbuin, N. 2019. Lipid profile 
differences during menopause: a 
review with meta-analysis. 
Menopause (New York, NY),26(11), 
1327–1333. 



Majalah Kedokteran Sriwijaya  
Th. 54  No.2 April  2022 
 

 69 

[3]. Agrinier, N., Cournot, M., 
Dallongeville, J., Arveiler, D., 
Ducimetière, P., Ruidavets, JB, & 
Ferrières, J. 2010. Menopause and 
modifiable coronary heart disease risk 
factors: a population based study. 
Maturity,65(3), 237–243. 

[4]. American Heart Association (AHA). 
2015. 
https://www.heart.org/en/health-
topics/heart-attack/about-heart-
attacks/silent-ischemia-and-
ischemic-heart-
disease#:~:text=What%20is%20isch
emic % 20heart% 20disease, 
ultimately% 20lead% 20to% 
20heart% 20attack. Accessed July 4, 
2020. 

[5]. Benjamin, EJ, Muntner, P., Alonso, 
A., Bittencourt, MS, Callaway, CW, 
Carson, AP, Chamberlain, AM, 
Chang, AR, Cheng, S., Das, SR, & 
Delling, FN 2019. Heart disease and 
stroke Statistics-2019 update a report 
from the American Heart 
Association. Circulation. 

[6]. Bhagya, V., Hemalatha, NR, 
Veeranna, B., & Banu, V. 2011. 
Serum lipid profile in prepubertal, 
reproductive and postmenopausal 
women. Int J Biol Med Res,2(3), 624-
639. 

[7]. Carr, MC 2003. The emergence of the 
metabolic syndrome with menopause. 
The Journal of clinical endocrinology 
and metabolism,88(6), 2404–2411. 

[8]. Chen, Q., Liu, Y., Yin, Y., Huang, 
W., Li, G., & Ke, D. 2008. 
Relationship between metabolic 
syndrome (MS) and coronary heart 
disease (CHD) in an aged group. 
Archives of gerontology and 
geriatrics,46(1), 107-115. 

[9]. Faulkner, JL, & Belin de Chantemèle, 
EJ 2019. Sex hormones, aging and 
cardiometabolic syndrome. Biology 
of sex differences,10(1), 30. 

[10]. Franco, OH, Massaro, JM, Civil, J., 
Cobain, MR, O'Malley, B., & 

D'Agostino, RB, Sr (2009). 
Trajectories of entering the metabolic 
syndrome: the framingham heart 
study. Circulation,120(20), 1943–
1950. 

[11]. Graessler, J., Schwudke, D., Schwarz, 
PE, Herzog, R., Shevchenko, A., & 
Bornstein, SR (2009). Top-down 
lipidomics reveals ether lipid 
deficiency in blood plasma of 
hypertensive patients. PloS one,4(7), 
e6261. 

[12]. Grandl, G., & Wolfrum, C. 2018. 
Hemostasis, endothelial stress, 
inflammation, and the metabolic 
syndrome. Seminars in 
immunopathology, 40 (2), 215–224. 

[13]. Herningtyas, EH, & Ng, TS 2019. 
Prevalence and distribution of 
metabolic syndrome and its 
components among provinces and 
ethnic groups in Indonesia. BMC 
public health, 19 (1), 377. 

[14]. Institute of Medicine (IOM). 2010. 
Cardiovascular disability: Updating 
the Social Security listings. 
Washington, DC: The National 
Academies Press. 

[15]. Jameson, J. 2017. Harrison's 
Endocrinology (4th Edition). New 
York: McGraw-Hill Education. 

[16]. Lee, HS, Kim, HL, Kim, MA, Oh, S., 
Kim, M., Park, SM, Yoon, HJ, Byun, 
YS, Park, SM, Shin, MS, Hong, KS, 
& Shim, WJ 2020. Sex Difference in 
the Association Between Metabolic 
Syndrome and Obstructive Coronary 
Artery Disease: Analysis of Data 
from the KoRean wOmen'S chest 
pain rEgistry (KoROSE). Journal of 
women's health (2002), 10.1089 / 
jwh.2020.8488. 

[17]. Li, J., Flammer, AJ, Lennon, RJ, 
Nelson, RE, Gulati, R., Friedman, 
PA, Thomas, RJ, Sandhu, NP, Hua, 
Q., Lerman, LO, & Lerman, A. 2012. 
Comparison of the effect of the 
metabolic syndrome and multiple 
traditional cardiovascular risk factors 



Majalah Kedokteran Sriwijaya  
Th. 54  No.2 April  2022 
 

 70 

on vascular function. Mayo Clinic 
proceedings,87(10), 968–975. 

[18]. Lily, S. 2016. Patophysiology of 
Heart Disease (6th Edition). 
Philadelphia: Wolters Kluwer 
Lippincott Williams and Wilkins. 

[19]. Kasai, T., Miyauchi, K., Kubota, N., 
Tamura, H., Kojima, T., Yokoyama, 
K., Kurata, T., & Daida, H. 2008. The 
relationship between the metabolic 
syndrome defined by various criteria 
and the extent of coronary artery 
disease. Atherosclerosis,197(2), 944–
950. 

[20]. Kulkarni, H., Mamtani, M., Blangero, 
J., & Curran, JE 2017. Lipidomics in 
the Study of Hypertension in 
Metabolic Syndrome.Current 
hypertension reports,19(1), 7. 

[21]. Marroquin, OC, Kip, KE, Kelley, DE, 
Johnson, BD, Shaw, LJ, Bairey Merz, 
CN, ... & Reis, SE 2004.Metabolic 
syndrome modifies the 
cardiovascular risk associated with 
angiographic coronary artery disease 
in women: a report from the Women's 
Ischemia Syndrome 
Evaluation.Circulation,109(6), 714-
721. 

[22]. Mendelsohn, ME, & Karas, RH 1999. 
The protective effects of estrogen on 
the cardiovascular system. The New 
England journal of medicine,340(23), 
1801–1811. 

[23]. Natali, A., Vichi, S., Landi, P., Severi, 
S., L'Abbate, A., & Ferrannini, E. 
(2000). Coronary atherosclerosis in 
Type II diabetes: angiographic 
findings and clinical outcome. 
Diabetologia,43(5), 632–641. 

[24]. Palacios, S., Henderson, VW, Siseles, 
N., Tan, D., & Villaseca, P. 2010. Age 
of menopause and impact of 
climacteric symptoms by 
geographical region. 
Climacteric,13(5), 419-428. 

[25]. Pucci, G., Alcidi, R., Tap, L., Battista, 
F., Mattace-Raso, F., & Schillaci, G. 
2017. Sex-and gender-related 

prevalence, cardiovascular risk and 
therapeutic approach in metabolic 
syndrome: A review of the literature. 
Pharmacological research, 120, 34-
42. 

[26]. Regitz-Zagrosek, V., Lehmkuhl, E., 
& Weickert, MO 2006. Gender 
differences in the metabolic 
syndrome and their role for 
cardiovascular disease. Clinical 
Research in Cardiology, 95 (3), 136-
147. 

[27]. Basic Health Research. 2019. Report 
on the Results of Indonesian Basic 
Health Research (Riskesdas) 2018. 
Jakarta, Indonesia: Ministry of Health 
RI. 

[28]. Rochlani, Y., Pothineni, NV, 
Kovelamudi, S., & Mehta, JL 2017. 
Metabolic syndrome: 
pathophysiology, management, and 
modulation by natural compounds. 
Therapeutic advances in 
cardiovascular disease, 11 (8), 215-
225. 

[29]. Samil, RS, & Wishnuwardhani, SD 
1994. Health of Indonesian women 
city-dwellers of perimenopausal age. 
Maturity,19(3), 191-197. 

[30]. Sigit, FS, Phaseary, DL, Trompet, S., 
Sartono, E., Van Dijk, KW, 
Rosendaal, FR, & De Mutsert, R. 
2020. The prevalence of metabolic 
syndrome and its association with 
body fat distribution in middle- aged 
individuals from Indonesia and the 
Netherlands: a cross-sectional 
analysis of two population-based 
studies. Diabetology & metabolic 
syndrome, 12 (1), 1-11. 

[31]. Wei, Y., Qi, B., Xu, J., Zhou, G., 
Chen, S., Ouyang, P., & Liu, S. 2014. 
Age- and sex-related difference in 
lipid profiles of hospitalized patients 
with acute myocardial infarction in 
East China.Journal of clinical 
lipidology,8(6), 562–567. 

[32]. World Health Organization (WHO). 
2018. https://www.who.int/news-



Majalah Kedokteran Sriwijaya  
Th. 54  No.2 April  2022 
 

 71 

room/fact-sheets/detail/the-top-10-
causes-of-death. Accessed on July 4, 
2020. 

[33]. Yamashita, M., Iwata, A., Kato, Y., 
Futami, M., Imaizumi, S., Kuwano, 
T., Ike, A., Sugihara, M., Nishikawa, 
H.  Zhang, B., Yasunaga, S., Saku, K., 
& Miura, SI 2018. Impact of the 
triglyceride level on coronary plaque 
components in female patients with 
coronary artery disease treated with 
statins. Heart and vessels,33(10), 
1175–1184. 

 

[34]. Zhao, Z., Wang, H., Jessup, JA, 
Lindsey, SH, Chappell, MC, & 
Groban, L. 2014. Role of estrogen in 
diastolic dysfunction. American 
journal of physiology. Heart and 
circulatory physiology,306(5), H628 
– H640. 

[35]. Zhou, JL, Lin, SQ, Shen, Y., Chen, 
Y., Zhang, Y., & Chen, FL 2010. 
Serum lipid profile changes during 
the menopausal transition in Chinese 
women: a community-based cohort 
study. Menopause (New York, 
NY),17(5), 997–1003. 

 

 


