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Body Mass Index (BMI), total cholesterol levels, and blood pressure are important
indicators in evaluating metabolic health status. These factors are interconnected and
collectively influence the increased risk of cardiovascular diseases. This study
analyzed the relationship between BMI, total cholesterol levels, and blood pressure
among workers in Indralaya, Indonesia. Using a cross-sectional design, the study
involved 30 purposively selected respondents. Data were collected through interviews,
measurements of height and weight, total cholesterol examination, and blood pressure
assessment. Data analysis was performed using Pearson correlation and linear
regression. The results indicated a tendency for an association between BMI and blood
pressure, although not statistically significant. Total cholesterol levels were not
significantly associated with blood pressure. Regression analysis revealed that BMI
contributed more strongly than blood pressure values. From a biomedical dietetic
perspective, obesity has the potential to increase the risk of hypertension and

dyslipidemia through mechanisms involving inflammation, insulin resistance, and
atherosclerosis. Dietary interventions, such as balanced nutrition, limitation of
saturated fats, and increased fiber intake, are recommended to reduce cardiometabolic
risks.
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1. INTRODUCTION

Body Mass Index (BMI), total cholesterol levels, and blood pressure are key indicators in assessing an
individual’s metabolic health status. The combination of these three parameters is closely associated with an increased
risk of cardiovascular disease, which remains the leading cause of morbidity and mortality worldwide [1][2]. Lifestyle
changes driven by urbanization, high-fat and high-sugar diets, and low physical activity have further exacerbated this
condition, including in Indonesia [3].

Recent studies have shown that increased BMI is strongly linked to hypertension and dyslipidemia. For
instance, the study General and abdominal adiposity and hypertension in eight world regions found a strong association
between adiposity (both general and abdominal) and the prevalence of hypertension across various regions worldwide
[2]. In Indonesia, a report on the association between age, obesity indices, and cardiometabolic risk among women in
South Sulawesi found that elevated BMI and the presence of central obesity significantly increase the likelihood of
metabolic syndrome, including hypertension and lipid profile abnormalities [3]. Regarding cholesterol, the study Tribal
differences in hypertension and cholesterol profiles in Aceh showed that total cholesterol levels (and lipid components
such as LDL/HDL) are associated with hypertension in certain local populations [4]. Further research highlights the
differences in non-HDL lipoprotein levels, blood pressure, and waist circumference among women with normal-weight
obesity, lean, and obese conditions in Padang revealed that women with normal-weight obesity (NWQ) had higher
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non-HDL levels and larger waist circumference compared to lean or obese groups, although blood pressure differences
were not always significant between groups [5].

At the national level, the prevalence of hypertension and its risk factors continues to rise. Data from
RISKESDAS 2018 indicated that approximately 34.1% of adults in Indonesia suffer from hypertension, and risk factors
such as BMI >25 (overweight/obesity) show a significant odds ratio for hypertension among young adults [6]. Another
study found that BMI classification based on Asian criteria is more accurate in predicting hypertension in Indonesian
adults compared to WHO or national criteria [7].

Based on this background, it is essential to conduct a study examining the simultaneous relationship between
BMI, total cholesterol levels, and blood pressure in a local context. This research focuses on the workforce population
in Indralaya, Indonesia, with the aim of generating relevant empirical evidence to support cardiovascular disease
prevention through dietary interventions and more targeted health promotion strategies.

2. RESEARCH METHOD

This study employed a cross-sectional design [8] to analyze the relationship between BMI, blood pressure,
and total cholesterol levels among workers in Indralaya, Indonesia. The sample consisted of 30 individuals selected
using purposive sampling based on specific inclusion and exclusion criteria. Independent variables included BMI,
calculated from weight and height, and total cholesterol, while dependent variables were systolic and diastolic blood
pressure. Data were collected through anthropometric measurements, blood pressure assessment, and laboratory
examination of cholesterol levels using standardized procedures.

Data analysis was conducted using SPSS version 30, including descriptive analysis, the Kolmogorov-Smirnov
normality test, Pearson correlation, and multiple linear regression. The study protocol was approved by the Ethics
Committee of the Faculty of Public Health, Universitas Sriwijaya. Participation was voluntary, with confidentiality
guaranteed, and written informed consent was obtained from all respondents prior to data collection.

3. RESULTS AND ANALYSIS
3.1. Results

The following presents the research findings on BMI, total cholesterol, and blood pressure of the respondents,
which were then analyzed to assess the relationships among these variables. The data are presented in tabular form
with explanations provided below each table.
3.1.1. Descriptive Analysis of Numerical Variables

Table 1. Descriptive Analysis of Numerical Variables

Variable Mean SD Min Max
BMI (kg/m2) 25.4 3.7 18.8 33.2
Systolic (mmHg) 117.7 18.7 84 197
Diastolic (mmHg) 80.4 134 54 120
Cholesterol (mg/dL) 192.7 44.6 117 294

The descriptive analysis showed that the mean BMI of respondents was 25.4 + 3.7 kg/m?, with the majority
classified as obese (63.4%). The mean systolic blood pressure was 117.7 £ 18.7 mmHg, while mean diastolic blood
pressure was 80.4 + 13.4 mmHg. Most respondents were in the prehypertension category (46.7%). The mean total
cholesterol level was 192.7 + 44.6 mg/dL, with more than half of respondents (53.3%) within the normal range.

3.1.2. Kolmogorov-Smirnov Normality Test

Table 2. Kolmogorov-Smirnov Normality Test Results

Variable KS Statistic p-value Conclusion
Age 0.131 0.636 Normal
BMI 0.113 0.796 Normal
Systolic 0.167 0.338 Normal
Diastolic 0.197 0.171 Normal
Cholesterol 0.225 0.080 Normal
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All variables—age, BMI, systolic blood pressure, diastolic blood pressure, and cholesterol—had p-values >

0.05, indicating normally distributed data and fulfilling assumptions for parametric tests.

3.1.3. Bivariate Analysis: Relationship of BMI & Cholesterol with Blood Pressure

Table 3. Bivariate Analysis: Relationship Between BMI & Cholesterol with Blood Pressure

Relationship r (Correlation) p-value Interpretation
BMI vs. Systolic Blood 0.347 0.060 Moderate positive correlation, not
Pressure significant
BMI vs. Diastolic Blood 0.240 0.201 Weak positive correlation, not significant
Pressure
Cholesterol vs. Systolic Blood -0.145 0.443 Weak negative correlation, not
Pressure significant
Cholesterol vs. Diastolic Blood -0.022 0.910 No correlation, not significant
Pressure

Pearson correlation analysis showed that BMI tended to have a positive correlation with systolic (r = 0.347;

p = 0.060) and diastolic (r = 0.240; p = 0.201) blood pressure, though not statistically significant. In contrast, total
cholesterol was not significantly correlated with either systolic (r = -0.145; p = 0.443) or diastolic blood pressure (r =
-0.022; p = 0.910).

3.1.4. Multivariate Analysis (Multiple Linear Regression)

Table 4. Multivariate Analysis Results: Relationship Between BMI and Cholesterol with Systolic Blood Pressure

Variable B (Coefficient) Std. Error Beta () t p-value
Constant 83.18 11.25 - 7.39 <0.001
BMI 1.78 0.54 0.52 3.28 0.003
Cholesterol -0.05 0.06 -0.12 -0.83 0.410
R2=0.32
Table 5. Multivariate Analysis Results: Relationship Between BMI and Cholesterol with Diastolic Blood Pressure

Variable B (Coefficient) Std. Error Beta (B) t p-value
Constant 57.58 8.93 - 6.45 <0.001
BMI 0.89 0.42 0.40 2.12 0.040
Cholesterol 0.004 0.05 0.01 0.08 0.940
R2=10.18

Multivariate analysis indicated that BMI significantly influenced both systolic (f = 0.52; p = 0.003) and
diastolic blood pressure ( = 0.40; p = 0.040). However, total cholesterol did not significantly affect either systolic (p
= 0.410) or diastolic blood pressure (p = 0.940). The R2 values were 0.32 (systolic) and 0.18 (diastolic), suggesting
that BMI and cholesterol explained only part of the variation in blood pressure.

3.2. Discussion
This discussion outlines the findings on respondents’ general characteristics, the relationship between BMI,
blood pressure, and cholesterol levels, and compares them with theories and previous research.

3.2.1. General Characteristics of Respondents

Descriptive analysis indicated that most respondents were of working age, with a mean BMI of 25.04 kg/m?,
classifying the majority as overweight or obese. Obesity is still regarded as one of the leading risk factors for
cardiovascular diseases, including high blood pressure and diabetes [9]. Mean blood pressure was within the non-
hypertensive range (117.7/80.4 mmHg), although pre-hypertensive and mild hypertensive cases were observed,
consistent with reports that elevated BMI increases the risk of future blood pressure elevation [10].
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The average total cholesterol level was 192.7 mg/dL, ranging from optimal to borderline-high. While most
participants had normal cholesterol, a subset exhibited elevated levels, highlighting the combined risk of dyslipidemia
and obesity for atherosclerosis and coronary heart disease. Abdominal fat accumulation was particularly associated
with elevated blood pressure independent of cholesterol levels [11]).

These findings suggest that despite normal mean blood pressure and cholesterol, the high prevalence of
overweight and obesity indicates hidden metabolic risks that may progress to metabolic syndrome or cardiovascular
disease. Targeted preventive strategies, including weight control, dietary optimization, and physical activity, are
warranted to mitigate these risks.

3.2.2. Relationship Between BMI and Blood Pressure

The analysis results showed that higher BMI tended to be associated with increased systolic (r = 0.347; p =
0.060) and diastolic (r = 0.240; p = 0.201) blood pressure, although the obtained relationship was not statistically
significant due to limited sample size. After multiple linear regression, it provided a greater contribution to systolic (f
=0.52; p =0.003) and diastolic (5 = 0.40; p = 0.040) blood pressure. Thus, the direction of the relationship seen is in
line with biomedical mechanisms that have been described in various recent studies. Physiologically, obesity affects
blood pressure through multiple pathophysiological pathways. Increased body fat accumulation, particularly visceral
fat, triggers the release of proinflammatory cytokines such as TNF-a and IL-6, which play a role in promoting oxidative
stress and impairing endothelial function, thereby increasing peripheral vascular resistance. Additionally, obesity is
linked to renal sodium retention and stimulation of the renin-angiotensin-aldosterone system (RAAS), leading to
elevated blood volume in circulation and vascular constriction [12].

Furthermore, visceral fat accumulation is often associated with insulin resistance, which not only disrupts
glucose metabolism but also exacerbates endothelial dysfunction, increasing the risk of hypertension. Niu, using data
from the China Health and Retirement Longitudinal Study (CHARLS), reported that insulin resistance serves as a
primary mediator in the relationship between obesity and the incidence of hypertension among middle-aged and older
adults [13]. This is in line with Mao’s findings, which indicate that visceral fat area (VFA) has a stronger association
with arterial stiffness than abdominal subcutaneous fat in patients with type 2 diabetes [14], highlighting the role of
central adiposity in vascular pressure elevation. Similarly, Zare reported that individuals with obesity are more likely
to develop hypertension compared to those with normal weight [15].

Thus, although statistical significance was not achieved in this study, the observed patterns remain clinically
relevant. These findings reinforce the view that elevated BMI is an important risk factor, and weight management
through healthy diet, increased physical activity, and other lifestyle interventions is crucial to prevent progression from
pre-hypertension to clinical hypertension.

3.2.3. Relationship Between Cholesterol and Blood Pressure

Although this study did not find a significant relationship between total cholesterol and blood pressure, either
systolic (r = -0.145; p = 0.443) or diastolic (r = -0.022; p = 0.910). Biomedically, cholesterol still has an important
role in cardiovascular health. Elevated LDL promotes arterial stiffness, atherosclerotic plaque formation, oxidative
stress, and endothelial dysfunction, all of which increase vascular resistance and contribute to hypertension [16], [17].
Evidence from hypertensive populations shows that higher LDL and total cholesterol levels are associated with poorer
blood pressure control and higher hypertension severity [18], [19]. These findings underscore that cholesterol plays a
clinically relevant role in blood pressure regulation, especially in high-risk or hypertensive individuals, even if the
effect is less apparent in normotensive populations.

3.2.4. Biomedical Dietetic Implications

The dietetic implications of this study suggest that nutritional interventions are crucial strategies for
preventing and managing obesity, dyslipidemia, and hypertension. Findings of elevated BMI, near-high cholesterol
levels, and pre-hypertensive cases indicate hidden metabolic risks that may progress to cardiovascular disease if not
addressed early[20]. Suggested dietary strategies encompass controlling energy consumption to prevent excess,
maintaining a balanced macronutrient composition (50-60% complex carbohydrates, 20-25% healthy fats, and 15—
20% protein), reducing saturated and trans fat intake, and enhancing the consumption of omega-3 fatty acids,
phytosterols, and dietary fiber. This approach helps reduce LDL cholesterol, improve vascular health, and slow
atherosclerosis progression. Combining a balanced diet with physical activity and nutrition education further
strengthens the protective effects against cardiovascular risk.

Dietary patterns supported by evidence, including the Dietary Approaches to Stop Hypertension (DASH) and
the Mediterranean diet, have demonstrated effectiveness in lowering metabolic risk factors [21]. Recent clinical trials
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report that an isocaloric Mediterranean diet combined with exercise over 12 weeks significantly decreased waist
circumference, visceral fat, and triglyceride levels [22], [23]. Furthermore, systematic reviews and meta-analyses
indicate that the Mediterranean diet offers protective benefits against major cardiovascular events—such as myocardial
infarction and stroke—while also lowering cardiovascular mortality and enhancing blood pressure as well as lipid
profiles in individuals who are overweight or obese [24].

These findings emphasize the importance of weight and blood pressure management supported by biomedical
dietetic interventions, including improved dietary patterns, increased physical activity, and nutrition education to
prevent cardiovascular disease risk. Both DASH and Mediterranean diets are scientifically supported for lowering
blood pressure and enhancing cardiometabolic health, making them effective dietary strategies to reduce
cardiovascular risk in the general population [15], [21], [25].

4. CONCLUSION

The findings of this study indicate that BMI has a clearer relationship with total cholesterol levels compared
to blood pressure. Total cholesterol was not significantly associated with hypertension in this small sample; however,
its biomedical contribution to atherosclerosis has been well established. Dietetic interventions such as weight
management, healthy dietary patterns, and increased physical activity are strongly recommended to prevent
cardiometabolic complications among workers.

REFERENCES

[1] “Global Effect of Modifiable Risk Factors on Cardiovascular Disease and Mortality,” New England Journal of Medicine, vol.
389, no. 14, pp. 1273-1285, Oct. 2023, doi: 10.1056/NEJM0a2206916.

[2] B.Zhouetal., “General and abdominal adiposity and hypertension in eight world regions: a pooled analysis of 837 population-
based studies with 7-5 million participants,” The Lancet, vol. 404, no. 10455, pp. 851-863, Aug. 2024, doi: 10.1016/S0140-
6736(24)01405-3.

[3] I Yustisia, L. B. Kurniawan, T. Esa, Syahrijuita, and S. A. Thamrin, “The relationship between age, obesity indices, and
cardiometabolic risk factors in Women: Findings from a point-of-care health screening in South Sulawesi, Indonesia,” Clin
Epidemiol Glob Health, vol. 33, p. 102048, May 2025, doi: 10.1016/j.cegh.2025.102048.

[4] D. Desiana, Z. A. Muchlisin, K. Suhud, and B. A. Gani, “Tribal differences in hypertension and cholesterol profiles in Aceh,
Indonesia,” Glob Cardiol Sci Pract, vol. 2024, no. 3, May 2024, doi: 10.21542/gcsp.2024.22.

[5] W. Angriani, D. Desmawati, and A. Elliyanti, “Differences in non-high density lipoprotein levels, blood pressure and waist
circumference between normal-weight obesity, lean, and obese women,” Jurnal Gizi Indonesia (The Indonesian Journal of
Nutrition), vol. 13, no. 1, pp. 9-15, Dec. 2024, doi: 10.14710/jgi.13.1.9-15.

[6] Ministry of Health RI, “Basic health research results report (RISKESDAS 2018),” Indonesia, 2019.

[7]1 Tri Sutanti Puji Hartati and Emyr Reisha Isaura, “Three Body Mass Index Classification Comparison In Predicting
Hypertension Among Middle-Aged Indonesians,” Media Gizi Indonesia, vol. 18, no. 1, pp. 38-48, Jan. 2023, doi:
10.20473/mgi.v18i1.38-48.

[8] B. Capili, “Cross-Sectional Studies,” AJN, American Journal of Nursing, vol. 121, no. 10, pp. 59-62, Oct. 2021, doi:
10.1097/01.NAJ.0000794280.73744 fe.

[9] F. Esmaeili et al., “Patterns of general and abdominal obesity and their association with hypertension control in the iranian
hypertensive population: insights from a nationwide study,” BMC Public Health, vol. 25, no. 1, p. 241, Jan. 2025, doi:
10.1186/s12889-024-21264-4.

[10] S. R. Acharya, D. Timilsina, S. Pahari, S. Acharya, and N. Ray, “The relationship between hypertension, anemia, and BMI in
women of reproductive age: evidence from a nationwide health study,” BMC Cardiovasc Disord, vol. 25, no. 1, p. 553, Jul.
2025, doi: 10.1186/512872-025-05025-8.

[11] S. I. Jeong, H.-R. Kim, and S. H. Kim, “Different risk factors for elevated blood pressure according to abdominal obesity in
overweight children and adolescents,” BMC Pediatr, vol. 25, no. 1, p. 278, Apr. 2025, doi: 10.1186/s12887-025-05634-4.

[12] H. Puzantian, R. Townsend, and S. Bansal, “Obesity, aldosterone excess, and mineralocorticoid receptor activation: Parallel
or intersected circumstances?,” The Journal of Clinical Hypertension, vol. 26, no. 12, pp. 1384-1390, Dec. 2024, doi:
10.1111/jch.14898.

[13] Z.-J. Niu et al., “The effect of insulin resistance in the association between obesity and hypertension incidence among Chinese
middle-aged and older adults: data from China health and retirement longitudinal study (CHARLS),” Front Public Health, vol.
12, Feb. 2024, doi: 10.3389/fpubh.2024.1320918.

Journal homepage: http://rumahprof.com/index.php/CHIPROF/index


https://doi.org/10.56988/chiprof.v4i4.121

732 International Journal Scientific and Profesional (1J-ChiProf)

Vol 4 Issue 4 2025, pp: 727-732
ISSN: 2829-2618 (Online)

[14] J. Mao et al., “Visceral fat area is more strongly associated with arterial stiffness than abdominal subcutaneous fat area in
Chinese patients with type 2 diabetes,” Diabetol Metab Syndr, vol. 16, no. 1, p. 123, Jun. 2024, doi: 10.1186/s13098-024-
01356-2.

[15] P. Zare, M. V. Bideshki, Z. Sohrabi, M. Behzadi, and M. M. Sartang, “Effect of Dietary Approaches to Stop Hypertension
(DASH) diet on lipid profile in individuals with overweight/ obesity: A GRADE -assessed systematic review and meta-analysis
of clinical trials,” Nutrition, Metabolism and Cardiovascular Diseases, vol. 35, no. 9, p. 104057, Sep. 2025, doi:
10.1016/j.numecd.2025.104057.

[16] C. Hardianwarsari, R. H. Nugroho P, and R. Purwanti, “HUBUNGAN INDEKS MASSA TUBUH (IMT) DAN LINGKAR
PERUT (LP) TERHADAP KADAR KOLESTEROL TOTAL DI POS PEMBINAAN TERPADU (POSBINDU) BACIRO
GONDOKUSUMAN YOGYAKARTA,” Jurnal Permata Indonesia, vol. 13, no. 2, Nov. 2022, doi: 10.59737/jpi.v13i2.173.

[17] S. Praningsih, H. Maryati, S. Siswati, R. P. Priyanti, and N. Sugiharti, “HUBUNGAN INDEKS MASSA TUBUH DAN
KADAR KOLESTEROL DENGAN TEKANAN DARAH DI PROLANIS PUSKESMAS PERAK JOMBANG,” Jurnal
limiah Keperawatan (Scientific Journal of Nursing), vol. 9, no. 2, pp. 415-421, Jun. 2023, doi: 10.33023/jikep.v9i2.1627.

[18] S. Mossavarali et al., “Prevalence of dyslipidemia and its association with blood pressure control in Iranian hypertensive
patients: insights from STEPS 2021,” Lipids Health Dis, vol. 24, no. 1, p. 232, Jul. 2025, doi: 10.1186/s12944-025-02660-0.

[19] I. A. M. S. Arjani, G. A. Made Ratih, I. N. Jirna, C. D. widhya Hana Sundari, N. Mastra, and L. P. Rahmawati,
“CORRELATION BETWEEN TOTAL CHOLESTEROL AND HYPERTENSION SEVERITY IN ELDERLY PATIENTS:
A STUDY FROM SOUTH DENPASAR, INDONESIA,” Meditory : The Journal of Medical Laboratory, vol. 13, no. 1, pp.
113-122, Jun. 2025, doi: 10.33992/meditory.v13i1.4023.

[20] A. O. A. and A. R. N. Pappan, Dyslipidemia. StatPearls Publishing, 2024. Accessed: Sep. 14, 2025. [Online]. Available:
https://www.ncbi.nlm.nih.gov/books/NBK560891/

[21] A. Sahebkar et al., “The Efficacy of Dietary Approaches to Stop Hypertension (DASH) Diet on Lipid Profile: A Systematic
Review and Meta-analysis of Clinical Controlled Trials,” Curr Med Chem, vol. 32, no. 3, pp. 563-578, Jan. 2025, doi:
10.2174/0929867331666230706102406.

[22] A. R. Barbosa, S. Pais, A. Marreiros, and M. Correia, “Impact of a Mediterranean-Inspired Diet on Cardiovascular Disease
Risk Factors: A Randomized Clinical Trial,” Nutrients, vol. 16, no. 15, p. 2443, Jul. 2024, doi: 10.3390/nu16152443.

[23] A. Lari et al., “The effects of the Dietary Approaches to Stop Hypertension (DASH) diet on metabolic risk factors in patients
with chronic disease: A systematic review and meta-analysis of randomized controlled trials,” Nutrition, Metabolism and
Cardiovascular Diseases, vol. 31, no. 10, pp. 27662778, Sep. 2021, doi: 10.1016/j.numecd.2021.05.030.

[24] A. V. Hernandez et al., “Effect of Mediterranean Diets on Cardiovascular Risk Factors and Disease in Overweight and Obese
Adults: A Systematic Review and Meta-Analysis of Randomized Controlled Trials,” Journal of the American Nutrition
Association, vol. 44, no. 5, pp. 387-404, Jul. 2025, doi: 10.1080/27697061.2024.2440051.

[25] R. Estruch et al., “Primary Prevention of Cardiovascular Disease with a Mediterranean Diet Supplemented with Extra-Virgin
Olive Oil or Nuts,” New England Journal of Medicine, vol. 378, no. 25, Jun. 2018, doi: 10.1056/NEJM0a1800389.

Journal homepage: http://rumahprof.com/index.php/CHIPROF/index



