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ABSTRACT  

Metabolic syndrome is one of the major global health problems. Hypertension and 

hypercholesterolemia are indicators in the diagnosis of metabolic syndrome. However, the 

analysis of the relationship between risk factors for hypercholesterolemia in the hypertensive 

population needs further study. This study aims to analyze the risk factors for 

hypercholesterolemia in hypertensive patients. This cross-sectional study was conducted at 

Depok 2 Community Healthcare Center with a focus on adult hypertensive patients. The 

results of blood pressure measurements, total cholesterol examinations, and participant 

characteristics were then analyzed using the Chi-Square test. 117 hypertensive patients were 

analyzed in this study with the majority being women (60.7%), elderly (70.1%), and 

household-based occupancy (70.1%). The majority of participants were diagnosed with grade 

I hypertension (53.8%) and hypercholesterolemia (59%). Women have higher risk of 

developing hypercholesterolemia than men (OR 3.38 (95% CI 1.555 – 7.361); p = 0.002), 

and non-household based occupancy were protective factor from hypercholesterolemia (OR 

0.327 (95% CI 0.144 – 0.742); p = 0.008). Gender and occupation are risk factors for 

hypercholesterolemia in the hypertensive population. Education at the household level is 

needed for early detection of the risk of metabolic syndrome in the general population. 
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Introduction 

Currently, there is an increasing incidence of metabolic syndrome (MetS) that has been 

reported in various countries around the world. In the United States, the prevalence of Mets 

increased from 32.5% in 2011-2012 to 36.9% in 2016, while in China the incidence of Mets 

reached 31%.1,2 In Indonesia, the prevalence of MetS varies in each study between 27.8 - 

33.1% based on study location.3 The diagnosis of MetS is based on five criteria: increased 

waist circumference, triglycerides, blood pressure, fasting blood glucose, and decreased 

high-density lipoprotein.4 MetS plays an important role in increasing the risk of 

cardiovascular disease (CVD) and type 2 diabetes mellitus (T2DM).4 The increase in MetS 

is associated with a high incidence of hypertension and hypercholesterolemia, which is 

influenced by an unhealthy lifestyle and diet.5 

Hypertension is one of the risk factors for the development of cardiovascular disease. 

The prevalence of hypertension is estimated to reach more than 30% of the adult population 

worldwide, with the majority occurring in low- and middle-income countries (LMICs).6 In 

Indonesia, the prevalence of hypertension based on the Indonesia Family Life Survey (IFLS-

5) is higher than the global prevalence of 33.4%.7 Several factors such as physical inactivity, 

high sodium intake, smoking, unhealthy diet, and alcohol consumption contribute to the 

increase in hypertension coupled with the problem of low levels of assistance.6,8 Gender 

differences have been known as non-modifiable risk factors for cardiovascular disease, while 

in women the increases risk is correlated with age and is related to menopause.9 In Indonesia, 

the prevalence of women with hypertension is higher than men (34% vs 31%) 7.  Also, gender 

differences have different levels of blood pressure control due to difficulties in accessing 

health care for women and contribute to the increasing development of cardiovascular 

disease.10 

Early detection and prevention are main strategies in reducing risk of cardiovascular 

disease (CVD).11 CVD develops progressively as the population ages, with a higher risk of 

complications and lower survival rates in older populations.12 However, the level of 

awareness of CVD risk factors is still low in the general population, especially in vulnerable 

populations who cannot be screened for health because they rarely have access to health 

care.13,14 In Indonesia, one of the functions of the community healthcare center as a primary 

healthcare provider to make public health access easier and prevent the development of non-

communicable diseases through early detection.15 However, not many similar studies are set 

in primary healthcare, considering that this setting can be the first line of detection of 
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cardiovascular disease. This study aimed to determine the effect of gender differences on the 

incidence of hypertension and hypercholesterolemia in public primary health care settings. 

 

Materials and Methods 

1. Study design 

This cross-sectional study was conducted in the Depok 2 Community Healthcare 

Center, Sleman, Special Region of Yogyakarta. 

 

2. Ethical statement 

This research has received ethical approval from the Ethichal Committee of Faculty 

of Medicine, Universitas Islam Indonesia No. 28/Ka.Kom.Et/70/KE/Xll/2020. 

 

3. Participants 

Participants for this study were adult (age > 18 years) hypertension patient who 

routinely controlled in primary healthcare facility. The exclusion criteria were patients 

with hypertensive urgency (SBP higher than 180 mmHg and DBP higher than 120 

mmHg) and patient with end organ damage (cerebrovascular disease, chronic kidney 

disease, and cardiovascular disease) were excluded because need more comprehensive 

treatment in higher level healthcare facilities. 

 

4. Procedures 

Blood pressure was checked with a digital sphygmomanometer. The diagnosis of 

hypertension is made based on the criteria according to the Joint National Committee 

(JNC) 7 including normal (systolic blood pressure (SBP) < 120 mmHg or diastolic 

blood pressure (DBP) 80 mmHg), prehypertension (SBP 120-139 mmHg and/or DBP 

80-89 mmHg), hypertension grade I (SBP 140-159 mmHg and/or DBP 90-99 

mmHg), and hypertension grade II (SBP 160-179 mmHg and/or 100-110 mmHg) 16. 

Cholesterol examination is carried out by taking total cholesterol sample with simple 

test strips, with classification based on The Third Report of the Expert Panel on 

Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults (Adult 

Treatment Panel III, or ATP III) namely “normal” total cholesterol (<200 mg/dL), 

“borderline” (200-240 mg/dL), and “high” (≥240 mg/dL) 17. In this study, normal and 

borderline total cholesterol were categorized as “normal”. 
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5. Statistical Analysis 

Population characteristic, blood pressure, and cholesterol level were recorded 

in table and analyzed using the SPSS version 21 software. Descriptive data were 

presented with number and percentage, and correlation between hypertensive 

population characteristic, blood pressure, and cholesterol level were analyzed using 

the Chi-Square test. The p-value < 0,05 were considered as significant. 

 

Results 

A total of 121 participants were recruited in this study. 4 participants had (SBP higher 

than 180 mmHg and DBP higher than 120 mmHg) and were excluded from data analysis. The 

average age of the study participants was 62.39 ± 10.15 years with an average SBP and DBP of 

148.52 ± 13.80 mmHg and 84.88 ± 10.20 mmHg. The average total cholesterol of the 

participants was 212.66 ± 44.41 mg/dL. The majority of participants in this study were women 

(71 people (60.7%), elderly with work at home (household and retired) (82 people (70.1%) in 

both variables). Based on the diagnosis, the majority of participants in this study had stage I 

hypertension (63 people (53.8%)) and had hypercholesterolemia (69 people (59%)). The 

characteristics of the participants are shown in Table 1. 

 

Table 1. Participants characteristic for this study. 

Variable N (%) 

Gender 

Men 46 (39,3) 

Women 71 (60,7) 

Age group 

< 60 y.o 35 (29,9) 

≥ 60 y.o 82 (70,1) 

Occupation-based 

Household 82 (70,1) 

Non-household 35 (29,9) 

Hypertension grade 

Pre-hypertension 31 (26,5) 

Grade I Hypertentsion 63 (53,8) 

Grade II Hypertentsion 23 (19,7) 
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Statistical analysis showed that women had a risk of hypercholesterolemia up to three 

times higher than men (OR 3.38 (95% CI 1.555 – 7.361); p = 0.002). Non-household occupancy 

basis had a lower risk of hypercholesterolemia than household-based participants (OR 0.327 

(95% CI 0.144 – 0.742); p = 0.008). There was no significant relationship between gender and 

hypertension (p = 0.458). The results of the analysis are shown in Table 2. 

 

Table 2. Association of participant characteristics with hypercholesterolemia risk. 

Variable 
Cholesterol level P 

OR (95% 

CI) 

Normal Hypercholesterol   

Gender 

Men 27 19 

0,002 

3,383 

(1,555 – 

7,361) 

Women 21 50 

Age group 

< 60 y.o 10 25 

0,100 

0,463 

(0,198 – 

1,086) 

≥ 60 y.o 38 44 

Occupation-based 

Household 27 55 

0,008 

0,327 

(0,144 – 

0,742) 

Non-household 21 14 

Hypertension degree 

Pre-hypertension 9 22 

0,138 

0,493 

(0,204 – 

1,194) 

Hypertension 39 47   

 

 

 

Total cholesterol level 

Normal 48 (41) 

Hypercholesterol 69 (59) 
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Discussion 

The results of this study indicate that women with hypertension are more susceptible to 

hypercholesterolemia than men while increasing the risk of developing cardiovascular and 

cerebrovascular diseases. Similar results from Brechtel et al (2020) and Iyen et al (2020) also 

showed that gender is a risk factor for ischemic stroke, especially with increasing age, especially 

in patients with familial hypercholesterolemia (FH) who are at risk of increasing CVD 

morbidity at age over 30 years.18,19 Furthermore, other studies also support the risk of women 

developing MetS being higher than men, especially in groups that already have previous 

comorbidities (obesity, hypertension, and diabetes).20,21 These findings are important for 

evaluating more aggressive cholesterol treatment in women, especially those who have 

previously developed comorbidities such as hypertension or diabetes. 

The combination of hypertension and hypercholesterolemia have been studied for their 

correlation to cardiovascular disease and other complications. Both components are 

contributors to MetS incidence, which is more common in women than in men.22 

Hypercholesterolemia is a higher risk in women because of lower low-density lipoprotein 

cholesterol target achievement compared to men.23,24 This condition is related to women's 

difficulty in accessing cholesterol-lowering medication, although women are also more likely 

to be obese and have lower physical activity compared to men.23–25 One meta-analysis showed 

a linear association between increased CVD mortality and hypercholesterolemia (HR 1.27 (95% 

CI, 1.19–1.36) based on total cholesterol measurement and HR 1.21 (95% CI, 1.09–1.35) for 

low-density lipoprotein cholesterol measurement (LDL-C).26 However, there are differences in 

study results between gender differences and the development of CVD risk. Study by 

Kazlauskienė et al (2015) in Lithuania showed differences in the risk of myocardial infarction 

and stroke in the male population with MetS, including abdominal obesity and higher 

hypertriglycerides with low high-density lipoprotein cholesterol.27 While other studies show 

higher blood pressure and fasting blood sugar in the female population with Mets developing a 

higher risk of CVD.28 

The susceptibility of the female population to hypercholesterolemia and other 

components of the metabolic syndrome can occur from the postmenopausal period.29 In 

premenopausal conditions, higher estrogen levels in women are a protective factor from the risk 

of cardiovascular disease by contributing to the production of nitric oxide (NO) and avoiding 

blood vessel stiffness due to the pathophysiological process of hypertension.30 The protective 

effect of estrogen has also been observed in cardiac function, where estrogen induces 
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antioxidant activity and activates phosphorylation of aldehyde dehydrogenase 2 (ALDH2), 

which protects the effects of damage due to ischemic conditions.31 Also, estrogen protects 

mitochondria from cardiac structural damage due to infarction, thereby reducing the risk of 

tachycardia or cardiac fibrillation and reducing the infarct size 31. Another review explained 

that women have greater salt sensitivity, regardless of ethnicity or age, due to higher expression 

of mineralocorticoid receptors in the vascular endothelium, which can increase endothelial 

dysfunction due to decreased NO production, resulting in increased blood pressure.32 

In this study, we found that the majority of participants were elderly people aged > 60 

years. Several studies have shown useful indicators as predictors of MetS such as visceral 

adiposity index, lipid accumulation product, and triglyceride/high density lipoprotein 

(TG/HDL) ratio.33,34 One study in China showed that the TG/HDL ratio was one of the best 

predictors of insulin resistance in a non-obese population besides BMI, TC, and TG.35 Older 

patients are at risk of functional impairment and are at risk of developing higher comorbidities 

resulting in recurrent myocardial infarction due to increased cardiovascular risk along with the 

degenerative process resulting in increased cell oxidation and inflammation.12,36 In this study, 

although we did not find an association between age and hypercholesterolemia among 

hypertensive patients, the prevalence was higher in the elderly population because this 

cholesterol examination was based on total cholesterol levels which are known to be associated 

with cognitive function in several studies.37,38 

Another finding in this study is the higher risk of hypercholesterolemia in household-

based occupational activities (housewives, retirees) compared to non-household occupations. 

In some studies, retirees and women who initially worked to become unemployed can develop 

a greater risk of metabolic syndrome in addition to the risk due to aging.39,40 Household activity 

levels have been associated with physical activity insufficiency in housewives which can be at 

risk of obesity.41 While retirees develop increased leisure-time physical activity, especially in 

populations with a tendency to sedentary lifestyles.42 Socioeconomic factors such as 

environment, income, and wealth are also predictors of hypertension risk, especially in 

retirees.43 Also, findings by Saat et al (2021) on a population of low-income housewives can 

develop the risk of obesity, where physical activity interventions show challenges in 

cholesterol-lowering programs.41,44 These findings emphasize the need for health promotion at 

the household level to increase family physical activity, especially in groups with low physical 

activity to reduce the risk of metabolic syndrome. 
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Our study also has some limitations. Because our study setting was in a primary 

healthcare center, we did not perform other important examinations such as anthropometric 

(weight, height, arm circumference, waist circumference) and laboratory (HDL, LDL, TG) due 

to time and equipment limitations considering that the study was conducted during service 

hours that required rapid examination to avoid the risk of disrupting treatment time. We also 

did not analyze variables related to lifestyle such as diet patterns, so an explanation of the 

influence of gender requires further study. The sample in this study was small, limiting the 

generalizability of the conclusions drawn. Further studies in multiple settings both at the 

primary healthcare level with larger samples are needed to analyze MetS risk factors in the 

general population. 

 

Conclusions 

Among the hypertensive population, women have a higher risk of hypercholesterolemia 

than men. Non-household occupation is a protective factor from hypercholesterolemia. This 

finding is related to the level of physical activity and biological factors such as age and 

menopause. This finding emphasizes the important role of routine examination by healthcare 

workers in the general population at the primary healthcare center level by targeting some 

specific groups for early diagnosis and intervention to prevent the development of MetS and its 

complications in the future. 
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