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ABSTRACT
Background: Hypertension is a serious global health problem and a leading cause of morbidity and mortality worldwide. Dietary patterns, including high-fat intake and obesity, are modifiable risk factors strongly associated with hypertension. Objective: This study aims to analyze the relationship between fat intake and obesity with hypertension among men aged 35–54 years at Simpang IV Sipin Public Health Center. Methods: This study used an analytical observational design with a case-control approach. A total of 100 participants were included, consisting of 50 hypertensive cases and 50 controls. Fat intake was assessed using a 2×24-hour food recall and processed with NutriSurvey, while obesity was determined by BMI ≥ 25 kg/m². Data were analyzed using Chi-square and logistic regression. Results: A significant relationship was found between fat intake and hypertension (p < 0.001; AOR = 49.8, 95% CI: 8.35–297.11). There was no significant relationship between obesity and hypertension after multivariate analysis (p = 0.070; AOR = 4.47, 95% CI: 0.89–22.58). Conclusion: High fat intake is a dominant risk factor for hypertension in this population, while obesity showed no significant association after adjustment.
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INTRODUCTION
Hypertension remains a major global health burden, affecting approximately 1.28 billion adults worldwide, with the majority living in low- and middle-income countries. According to the World Health Organization (WHO), hypertension contributes significantly to the global burden of cardiovascular diseases and is a leading cause of premature death.1 In Indonesia, the prevalence of hypertension continues to increase, with the 2018 National Basic Health Research (Riskesdas) reporting a prevalence of 34.1%, rising from 25.8% in 2013. Notably, in Jambi Province, hypertension was the second most common non-communicable disease, with a prevalence of 25.48% in 2022.2,3
Both non-modifiable and modifiable risk factors influence hypertension. Non-modifiable factors include age, sex, and genetic predisposition, whereas modifiable factors encompass obesity, physical inactivity, stress, smoking, and dietary habits. Among these, diet plays a critical role, particularly fat intake. Excessive fat consumption, especially saturated and trans fats, has been linked to increased arterial stiffness, endothelial dysfunction, and atherogenesis, all of which contribute to elevated blood pressure. High-fat diets are often associated with increased sympathetic nervous system activity, insulin resistance, and sodium retention, further exacerbating hypertension risk.4,5,6
Obesity, defined as a body mass index (BMI) of ≥25 kg/m² for Asian populations, is another well-established risk factor for hypertension.7 The mechanisms underlying obesity-related hypertension are multifactorial and include increased cardiac output, activation of the renin-angiotensin-aldosterone system, and alterations in adipokines such as leptin and adiponectin. Although both fat intake and obesity are known to influence blood pressure, previous studies have shown inconsistent results regarding their relative contributions. Some studies have reported a strong association between fat intake and hypertension. In contrast, others have found no significant relationship, possibly due to differences in study populations, dietary assessment methods, and controlled confounding variables.8,9 Several studies mention that the risk factors for obesity are mostly due to lack of physical activity and food consumption.10
Considering these inconsistencies and the limited number of studies focusing on adult men in Indonesia, particularly in Jambi Province, further research is needed to clarify these relationships. This study aims to analyse the association between fat intake and obesity with the occurrence of hypertension among men aged 35–54 years at Simpang IV Sipin Public Health Centre. By identifying dominant dietary and anthropometric risk factors, this research is expected to contribute valuable evidence for targeted prevention and intervention strategies to reduce hypertension prevalence in this population.

METHODS
The study design was an unmatched case-control study involving 100 male subjects aged 35–54 years at Simpang IV Sipin Public Health Center. The sample consisted of 50 cases (hypertensive) and 50 controls (non-hypertensive). Subjects were classified as hypertensive if they had systolic blood pressure ≥140 mmHg and/or diastolic blood pressure ≥90 mmHg, and as non-hypertensive if systolic blood pressure <140 mmHg and diastolic blood pressure <90 mmHg.11
Fat intake data were collected using a 2×24-hour food recall method, assisted by the Food Picture Book from the Indonesian Ministry of Health. Intake was analyzed using NutriSurvey software and categorized as severe (<70% RDA), moderate (70–79% RDA), mild (80–89% RDA), and adequate (90–119% RDA). Obesity status was assessed using Body Mass Index (BMI), with a cutoff point of ≥25 kg/m² categorized as obese.12,13,
Sample size determination was carried out using the Lemeshow formula for case-control studies. Inclusion criteria were male subjects aged 35–54 years who were willing to participate and able to provide complete data. Exclusion criteria included individuals with incomplete data or those unwilling to participate.
Data analysis was performed using SPSS version 26, including Chi-square tests for bivariate analysis and logistic regression for multivariate analysis to determine dominant risk factors. A p-value < 0.05 was considered statistically significant. This research received ethical approval from the Ethics Committee of the Faculty of Medicine and Health Sciences, Universitas Jambi, and all subjects provided written informed consent before participation.

RESULTS
This study was conducted from January 2025 to March 2025 at Simpang IV Sipin Public Health Center, Jambi City. The research subjects consisted of 100 male participants aged 35–54 years, divided into 50 hypertensive cases and 50 non-hypertensive controls. Blood pressure measurements were performed on-site at the health center using standard procedures. Dietary intake data were collected through face-to-face interviews using a 2×24-hour food recall method and analyzed using NutriSurvey software. Anthropometric measurements, including weight and height, were taken to calculate Body Mass Index (BMI). All subjects in this study resided in Jambi City and voluntarily agreed to participate after providing informed consent.

Table 1. Characteristics of Study Subjects (n=50)
	Subject Characteristics
	Cases
	Controls

	
	n
	%
	n
	%

	Age
	
	
	
	

	35-44 years
	27
	54
	39
	78

	45-54 years
	23
	46
	11
	22

	Fat Intake
	
	
	
	

	Low
	1
	2
	17
	34

	Adequate
	6
	12
	31
	62

	Excessive
	43
	86
	2
	4

	Obesity
	
	
	
	

	Non-obese
	11
	22
	45
	90

	Obese
	39
	78
	5
	10



Based on the distribution of characteristics, it can be seen that the majority of case subjects have more fat intake, an obese status, and are aged 35-44 years, while control subjects generally have sufficient fat intake, are not obese, and are aged 35-44 years.

Table 2. Relationship between Fat Intake and Hypertension (n=50)
	Fat Intake
	Cases
	Controls
	P Value

	
	n
	%
	n
	%
	

	Low
	1
	2
	17
	34
	
0.001

	Adequate
	6
	12
	31
	62
	

	Excessive
	43
	86
	2
	4
	



Based on the chi-square test results above, the majority of case subjects had more fat intake (86%), while the majority of control subjects had sufficient fat intake (62%). The statistical test results showed a significant relationship between fat intake and the incidence of hypertension (p = 0.001).

Table 3. Relationship between Obesity and Hypertension
	Obesity
	Cases
	Controls
	OR 95% CI
	P Value

	
	n
	%
	n
	%
	
	

	Non-obese
	11
	22
	45
	90
	0.031 (0.010-0.098)
	
0.001

	Obese
	39
	78
	5
	10
	
	

	Total
	50
	100
	50
	100
	
	



Based on the results of the Chi-Square test, the p-value was obtained <0.001, and the odds ratio value was 0.031.  From these results, it can be seen that there is a significant relationship between obesity and the incidence of hypertension (p = 0.001). Respondents who are obese have a 32 times greater chance of experiencing hypertension than those who are not obese (OR = 0.031; 95% CI = 0.010-0.098).

Table 4. Results of Multivariate Analysis of Hypertension Incidence
	Variable
	P Value
	AOR (Exp(B))
	95% CI AOR

	Obese
	0.070
	4.47
	0.89 – 22.58

	Low Fat Intake
	0.335
	0.35
	0.04 – 3.25

	Excessive Fat Intake
	<0.001
	49.82
	8.35 – 297.11



Based on the results of the multivariate logistic regression analysis above, the factor most significantly associated with the incidence of hypertension was higher fat intake, with an adjusted odds ratio (AOR) of 49.8 (p < 0.001; 95% CI: 8.35-297.11). Meanwhile, obesity and less fat intake were not shown to be significantly associated after controlling for each other.

DISCUSSION

Characteristics of Research Subjects
In this study, the distribution of the characteristics of the research subjects showed that the case group (hypertension) was mostly 35-44 years old (27%) and 45-54 years old (23%), while the control group was mostly 35-44 years old (39%). This shows that the incidence of hypertension occurs more in the relatively productive age range, as in the Riskesdas data. These results are in line with Tiara & Ulfa's research, which states that hypertension can occur at a young age due to unhealthy lifestyles and diets.14,15
Judging from fat intake, most of the case subjects had more fat intake (43%) compared to the controls, who predominantly had sufficient fat intake (31%) and less (17%). This indicates a tendency to increase the risk of hypertension in individuals with excess fat intake. This finding is supported by research by Lestari et al, who reported that high-fat intake, especially saturated fat, is associated with increased blood pressure through the mechanism of increased vascular stiffness and peripheral resistance.16
In the obesity variable, most of the case subjects were classified as obese (39%), while the control group was dominated by non-obese subjects (45%). These results reinforce previous findings that obesity is an important risk factor for hypertension. Badriyah & Pratiwi's research states that obesity increases blood pressure through the mechanism of sympathetic nervous system activation, sodium retention, and increased peripheral vascular resistance.17

Relationship between Fat Intake and Hypertension
Chi-square test showed a significant difference in fat intake between the hypertensive and non-hypertensive groups (p < 0.001). This finding was further supported by multivariate logistic regression analysis, which revealed that excessive fat intake had a p-value <0.001 and an adjusted odds ratio (AOR) of 49.8. This indicates that subjects with excessive fat intake had approximately 50 times higher risk of developing hypertension compared to those with adequate fat intake. These results suggest that excessive fat intake is a major risk factor for hypertension in this population.
This finding aligns with the study by Lusi Ayu Kartika et al., which reported a significant association between fat intake and hypertension (p = 0.009; OR = 3.839; 95% CI: 1.357–10.861), indicating that subjects with high fat intake were 3.8 times more likely to develop hypertension compared to those with moderate or low fat intake. Similarly, a study by Imbar et al. also found an association between dietary fat consumption and the prevalence of hypertension (p = 0.019 < 0.05). This result is further supported by research conducted by Legi et al., which demonstrated a significant relationship between dietary fat intake and the occurrence of hypertension among patients at Paceda Health Center, Bitung City (p = 0.044 < 0.05).18,19
However, these results differ from the findings of Annisa Yuri Ekaningrum, who reported no significant association between fat intake and hypertension (p = 0.323 > 0.05). The discrepancy may be attributed to differences in subject characteristics (such as location, age, and sex), methods used to assess fat intake (FFQ versus 24-hour recall), distribution of fat intake categories among subjects, as well as differences in statistical analysis and controlled confounding variables. In Ekaningrum's study, the inclusion of various lifestyle and psychological factors may have influenced the final results, leading to a non-significant association.20

Relationship between Obesity and Hypertension
Chi-square test showed a significant association between obesity and hypertension (p < 0.001), with an odds ratio (OR) of 0.031 (95% CI: 0.010–0.098). However, when multivariate analysis using logistic regression was conducted, obesity status showed a p-value of 0.070 and an adjusted odds ratio (AOR) of 4.47, indicating that obesity was no longer statistically significant after being adjusted for other variables, particularly fat intake. This suggests that although obesity was associated with hypertension in bivariate analysis, its contribution became non-significant when fat intake was considered.
This finding is consistent with a study conducted by Maharani and Supadmi at Petang I Public Health Center, Badung, which also reported that obesity was not significantly associated with hypertension (p = 0.271). This indicates that obesity does not always serve as a dominant factor in increasing blood pressure, especially when stronger risk factors such as excessive fat intake are present. Similarly, research by Menggansa et al. showed no significant relationship between obesity and hypertension among outpatients at Ranomut Public Health Center, Manado City (p = 0.320 > 0.05).21,22
However, this result differs from the study by Yanti et al., which found a significant association between obesity and hypertension in adults (p = 0.031 < 0.05). This discrepancy may be attributed to differences in subject characteristics, analytical methods, and controlled confounding variables across studies.23

Analysis of Dominant Risk Factors in Research Subjects
Multivariate analysis in this study showed that among the two risk factors examined, fat intake had a more dominant contribution to the occurrence of hypertension in the study subjects. This was indicated by a p-value < 0.001 and an odds ratio (OR) of 49.816 (95% CI: 8.352–297.112) for the group with excessive fat intake, meaning that the risk of hypertension in this group was significantly higher compared to those with adequate fat intake. Meanwhile, obesity had a p-value of 0.070, indicating that it was not statistically significant after being adjusted for fat intake. Although obesity showed a significant relationship with hypertension in bivariate analysis, its contribution decreased in multivariate analysis, suggesting that the effect of obesity on hypertension may be mediated or influenced by fat intake.
This finding is consistent with the study by Li et al., which reported that excessive fat consumption, especially saturated fat, directly contributes to increased blood pressure through mechanisms such as insulin resistance, endothelial dysfunction, and increased sympathetic nervous system activity. In contrast, obesity may act as an indirect risk factor, and its effect may not always remain significant after considering dietary and lifestyle factors.24
However, this result differs from the findings of Nurvitasari in Pojoksari Village, which showed that obesity was a significant risk factor for hypertension among pre-elderly individuals (p = 0.030; OR = 2.534). The discrepancy may be due to differences in the population studied (pre-elderly), the variables controlled (such as fat intake in this study), and analytical methods (bivariate analysis in Nurvitasari’s study).25

CONCLUSION
This study demonstrated a significant association between fat intake and hypertension among men aged 35–54 years at Simpang IV Sipin Public Health Center (p = 0.001 < 0.05). In contrast, there was no significant relationship between obesity and hypertension in this population (p = 0.070 > 0.05). Furthermore, excessive fat intake was identified as the dominant factor influencing the occurrence of hypertension compared to obesity. These findings highlight the critical role of dietary fat intake as a modifiable risk factor in the prevention and control of hypertension among adult men.
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