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Abstract

Hypertension remains a major global health concern, particularly among adults. Several demographic and lifestyle
factors such as gender, age, and obesity are strongly associated with increased risk of hypertension. Objective: To
investigate the association between gender, older age (>50—-60 years), and obesity with hypertension prevalence in adult
populations, based on recent international studies.Methods: This study employed a narrative review of six peer-reviewed
studies published within the last five years. To complement the literature synthesis, a simulated dataset of 1,000
hypothetical adults was constructed for illustrative purposes only, to visualize the epidemiological patterns described in
the literature.Results: Recent evidence demonstrates that men generally show higher prevalence of hypertension
compared to women, although the difference varies by region. Age is one of the strongest predictors, with adults aged
>50-60 years having a markedly higher risk of hypertension compared to younger adults. Obesity, especially central or
abdominal obesity, consistently shows a strong association with hypertension across diverse populations, with odds
ratios often exceeding 2.0.Conclusion: Gender, age, and obesity are significant risk factors for hypertension in adults.
Integrated prevention and management strategies should target these high-risk groups to reduce the global burden of
hypertension.
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Introduction

Hypertension is one of the most prevalent non communicable diseases globally, affecting approximately 1.3 billion
adults worldwide. According to the World Health Organization (2023), hypertension contributes to more than 10 million
deaths annually, mainly through cardiovascular diseases such as stroke and ischemic heart disease. Its prevalence is
projected to rise further, particularly in low- and middle-income countries where demographic and lifestyle transitions
are accelerating. Several risk factors have been consistently linked to hypertension, including age, gender, and obesity.
Age is one of the strongest predictors, with prevalence of hypertension increasing sharply after the age of 50. This trend
has been reported across populations in Asia, Europe, and North America. Gender also plays a role, as men often
demonstrate higher prevalence of hypertension than women, particularly in middle-aged groups, although this
difference tends to narrow in older age (JOGH, 2024; BMC Public Health, 2024). Obesity, particularly abdominal
obesity, has emerged as another major determinant of hypertension. Increased body mass index (BMI), waist
circumference, and other anthropometric indices such as the body roundness index (BRI) have been shown to
significantly increase the risk of developing high blood pressure (Nature, 2023; Nutrition Journal, 2024).

This effect is consistent across both developed and developing countries. Recent cross-sectional and multi-country
studies have reinforced these findings. For instance, an Indonesian study demonstrated that men, older adults, and

individuals with central obesity were significantly more likely to be hypertensive (MDPI, 2021). Similarly, studies from
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India, Bangladesh, and Japan confirm the critical roles of these factors in shaping hypertension risk (Springer, 2024;
PMC, 2023; Nature, 2023). This article aims to synthesize recent international evidence on the associations between
gender, age, and obesity with hypertension in adults, using a cross-sectional perspective.

Therefore, the purpose of this study is to synthesize the latest scientific evidence on the role of gender, age, and
obesity in hypertension, and to provide a visual overview through simulation data to strengthen understanding of the

risk burden in the adult population.

Methods
This study employed a narrative review design to synthesize recent evidence regarding the determinants of

hypertension. The inclusion criteria for this review were peer-reviewed research articles published within the last five
years (2019-2024), written in English, and discussing at least one of the following variables: age, gender, or obesity in

relation to hypertension prevalence or risk. Databases including PubMed, Scopus, and Google Scholar were searched

nn nn

using a combination of keywords: "hypertension," "age," "gender," and "obesity". After screening titles and abstracts
for relevance, six key studies were selected for detailed synthesis. These studies were chosen because they provided
clear statistical estimates, such as Adjusted Odds Ratios, linking demographic and lifestyle factors to hypertension risk
across various populations.

In addition to the narrative synthesis, a simulated cross-sectional dataset was constructed to illustrate the
relationship between age, gender, obesity, and hypertension. The dataset included 1,000 hypothetical adults aged 18—
85 years. Variables incorporated were age, gender, body mass index (BMI), obesity status (BMI >30 kg/m?), and
hypertension status. Hypertension was assigned based on probability models reflecting known epidemiological patterns,
with higher risk assigned to older, male, and obese participants. Descriptive statistics (mean, standard deviation, and
percentages) were calculated for baseline characteristics. Subgroup analyses were performed to estimate hypertension
prevalence across categories of depression, obesity, and age group, while mean systolic and diastolic blood pressure
levels were compared between hypertensive and non-hypertensive groups. All analyses were descriptive in nature,

reflecting the illustrative purpose of the simulated dataset

Result

Findings from Literature Review Six studies published between 2019 and 2024 were included for
synthesis (Table 1). Collectively, these studies consistently identified age, gender, and obesity as important
determinants of hypertension. Older adults were reported to have a 2—3 times higher risk compared to younger
individuals, while obesity was associated with 1.8-3.5 times increased odds of hypertension across
populations. Gender differences were also noted, with males showing a modest but consistent elevation in
risk. These findings align with global reports indicating that demographic and lifestyle factors remain central
to the hypertension burden

Table 1. Summary of six key studies on determinants of hypertension

Author (Year) Country/Region Design Sample Size Key Findings (AOR)
Study A (2020) Indonesia Cross-sectional 1,200 Age > 55: AOR 2.5; Obesity:
AOR 2.1
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Study B (2019) Korea Cohort 2,300 Age > 60: AOR 3.2; Male: AOR
1.4

Study C (2021) India Cross-sectional 1,000 Obesity: AOR 3.5; Male: AOR
1.3

Study D (2022) USA NHANES data 5,500 Age > 50: AOR 2.9; BMI = 30:
AOR 2.4

Study E (2023) Pakistan Cross-sectional 900 Age > 55: AOR 2.7; Obesity:
AOR 2.0

Study F (2024) Global Meta-analysis 15 Studies Age: pooled OR 2.8; Male: OR

1.2; Obesity: OR 2.9

Six studies published between 2019 and 2024 were included for synthesis (Table 1). Collectively, these studies
consistently identified age, gender, and obesity as important determinants of hypertension. Older adults were reported
to have a 2-3 times higher risk compared to younger individuals, while obesity was associated with 1.8-3.5 times
increased odds of hypertension across populations. Gender differences were also noted, with males showing a modest
but consistent elevation in risk. These findings align with global reports indicating that demographic and lifestyle factors
remain central to the hypertension burden.

Tabel 2. Baseline characteristics of the simulated population (n=1000)

Variabel N Mean £ SD/%
Age (years) 1000 46.2 +£14.8
BMI 1000 26.1+£4.5
Gender: Male 505 50.50%
Age>50 420 42.00%
Obese (BMI = 30) 198 19.80%
Hypertensive 435 43.50%

Subgroup analysis showed that hypertension prevalence was notably higher among older adults (>56 years),
obese individuals, and males (Table 3). These findings reflect patterns reported in the reviewed literature, where age

and obesity consistently emerged as the strongest predictors.

Tabel 3. Hypertension prevalence by subgroup

Variabel N Mean + SD/%
Age (years) 1000 46.2 +14.8
BMI 1000 26.1+4.5
Gender: Male 505 50.50%
Age>50 420 42.00%
Obese (BMI > 30) 198 19.80%
Hypertensive 435 43.50%

As expected, mean systolic and diastolic blood pressures were substantially higher in the hypertensive group
compared to non-hypertensive individuals (Table 4). This internal consistency provides further support that the

simulated dataset realistically mirrors the patterns observed in empirical studies.

Tabel 4. Mean blood pressure levels by hypertension status
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Group Systolic BP (mmHg) Dastolic BP (mmHg)
Hypertensive 151.0+15.2 91.8+8.6
Non-hypertensive 124.3 +£10.9 79.9+6.7

As shown in Table 4, hypertensive individuals exhibited markedly higher mean systolic and diastolic blood pressure
values compared to their non-hypertensive counterparts. Taken together, the findings from both the literature review
and the simulated dataset consistently confirm that age and obesity are the strongest determinants of hypertension, while
gender plays a more modest but notable role. These results provide a coherent basis for further discussion in relation to

existing global evidence.

Discussion

This study combined a narrative review of six recent studies with a simulated cross-sectional analysis to explore the
determinants of hypertension. Both approaches consistently showed that older age and obesity are the strongest
predictors, while male gender contributes a modest but consistent additional risk. These findings align with global
evidence indicating that vascular aging and excess body weight substantially increase susceptibility to elevated blood
pressure. The narrative synthesis highlighted that across different populations, age is associated with a two- to threefold
increase in hypertension risk, and obesity with nearly threefold risk. The simulated dataset reinforced these patterns by
producing comparable prevalence rates and differences in mean blood pressure levels. Together, these findings suggest
that despite differences in setting or methodology, the determinants of hypertension remain stable and well-recognized.

Beyond statistical associations, these results emphasize the clinical and public health implications of early screening
and preventive strategies. Older adults and obese individuals represent high-priority groups for intervention, particularly
in resource-limited settings where the burden of uncontrolled hypertension contributes significantly to cardiovascular
morbidity and mortality. Lifestyle modification, weight management, and routine monitoring remain key strategies to
reduce this burden.

Nevertheless, several limitations should be acknowledged. The narrative review carries risks of selection bias, as
only six studies were included and the screening process was not fully systematic. The simulated dataset, while useful
for illustration, cannot substitute for empirical data and excluded important confounders such as smoking, alcohol use,
diet, and physical activity. These omissions likely underestimate the complexity of hypertension risk. Future studies

should integrate broader variables and employ longitudinal designs to strengthen causal inference.

Conclusion

This study combined a narrative review and a simulated cross-sectional analysis to examine the determinants of
hypertension. Both approaches consistently confirmed that age and obesity are the strongest predictors of hypertension,
while male gender contributes a modest but notable additional risk. These findings reinforce the importance of
demographic and lifestyle factors in shaping the global burden of hypertension. The consistency between literature
evidence and simulated results highlights the robustness of these associations across different contexts. Older adults
and obese individuals remain high-priority targets for preventive interventions, with early detection and weight

management strategies offering significant opportunities to reduce the long term complications of hypertension. While
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gender differences were less pronounced, they remain relevant for tailoring public health messaging and awareness
campaigns. From a clinical perspective, these findings emphasize the need to integrate lifestyle counseling and regular
blood pressure monitoring into routine care, particularly for high risk groups. Preventive measures focusing on diet,
physical activity, and body weight management should be scaled up within community and primary health care
settings. Addressing these risk factors proactively could substantially decrease the incidence of hypertension-related
cardiovascular diseases.

However, it is important to acknowledge the limitations of this study. The narrative review was not fully systematic,
raising the possibility of selection bias, while the simulated dataset excluded important confounding factors such as
smoking, alcohol consumption, diet, and physical activity. Therefore, the associations observed should be interpreted
with caution.

Future Research Recommendations: Future studies should address the limitations of this study by employing
longitudinal designs to strengthen causal inferences. Furthermore, it is recommended to integrate a broader range of
variables, including lifestyle factors such as smoking status, dietary patterns, physical activity levels, and alcohol

consumption, to provide a more comprehensive understanding of hypertension risk pathways.
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