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Abstract

Hypertension is a global health problem as it causes high morbidity and mortality, with approximately 9.4 million
deaths every year. This condition shows that hypertension remains a significant health burden. The aim of this study
was to identify the factors associated with the incidence of hypertension in Jambi City. This research is a secondary
data analysis with a cross-sectional design, using data from the Sehat Indonesiaku Application (ASIK) in 2023,
conducted from August 2024 to May 2025. The sample included all individuals aged > 15 years recorded in the ASIK
application, selected using a total sampling technique. Data were analyzed using Chi-Square tests and Logistic
Regression to identify risk factors. The proportion of hypertension among individuals aged > 15 years was 35.2%.
Variables significantly associated with hypertension among those aged > 15 years were sex [Adj PR = 1.09; 95% CI:
1.01-1.17], age > 40 years [Adj PR = 3.82; 95% CI: 3.53—4.13], physical activity [Adj PR = 0.82; 95% CI: 0.75—
0.88], fruit and vegetable consumption [Adj PR = 0.89; 95% CI: 0.83-0.96], salt consumption [Adj PR = 1.56; 95%
CI: 1.41-1.73], and obesity [Adj PR = 1.94; 95% CI: 1.80-2.10]. Age is the most influential factor for hypertension
incidence; therefore, the community is advised to limit salt intake, maintain a healthy nutritional status to prevent
obesity, and increase physical activity, especially among men aged > 40 years.
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INTRODUCTION

Hypertension is one of the non-communicable diseases that has now become a global health
priority because it contributes significantly to morbidity and mortality rates'. This disease is the most
common risk factor for cardiovascular diseases and is the single largest cause of death and disability
worldwide?. According to WHO data, 45% of deaths from heart disease and 51% from stroke occur
due to hypertension?.

The impact of hypertension and its resulting complications leads to high morbidity and
premature mortality rates. This is evidenced by a WHO report stating that 9.4 million people die due
to hypertension and its complications*. This condition can affect the family economy, causing loss of
household income due to disability or death®. In addition, hypertension is known as the silent killer
because it shows no symptoms, so patients are often unaware of their condition until they have their
blood pressure checked at a health facility*. WHO reports that 46% of people with hypertension are
unaware that they have it®, and only one in five (21%) is able to control it’.

Globally, hypertension continues to rise. WHO estimates that the number of people with
hypertension will increase significantly by 2025 by 29%, with 1.5 billion adults expected to experience
this condition®. Therefore, WHO has set a target to reduce the prevalence of hypertension by 33%
between 2010 and 2030 as part of the non-communicable disease (NCD) prevention strategy’. The
Ministry of Health of the Republic of Indonesia highlights that hypertension is one of the non-
communicable diseases (NCDs) that continues to increase in Indonesia®. This condition is reflected in
the increasing number of visits by hypertension patients to Primary Health Care Facilities every year”.
It is estimated that the number of people with hypertension in Indonesia has reached 63,309,620, with
mortality figures reaching up to 427,218 deaths®.

In Jambi Province, hypertension ranks first among the ten most prevalent diseases in Jambi
City, with cases reaching 18.5% or 141,723 out of a total of 766,264 cases in 2019'°. In 2021, the
number of hypertension cases in Jambi City was recorded at 15,112 cases, with 3,536 cases (23.4%)
being under control, while 11,576 cases (76.6%) were uncontrolled!!. The high proportion of
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uncontrolled hypertension cases in Jambi City (76.6%) indicates a significant challenge in managing
this disease at the community level.

The increase in hypertension cases cannot be separated from the various factors that influence
its occurrence. There are various factors that can increase a person’s risk or tendency to suffer from
hypertension'?. According to the World Health Organization (WHO), the risk factors for hypertension
are categorized into two groups: non-modifiable risk factors and modifiable risk factors’. Non-
modifiable risk factors include age, sex, and heredity. Meanwhile, modifiable risk factors include
obesity, excessive salt intake, lack of physical activity or exercise, excessive oil consumption,
smoking, and alcohol consumption habits'!.

Hypertension is a serious condition because it often occurs without symptoms and can go
undetected for a long period of time'®. Continuous elevation of blood pressure can cause various
complications that may eventually lead to sudden death!3. Therefore, prevention and control efforts
are needed to suppress or reduce its contributing factors within the community'4. In efforts to control
hypertension, digital technology has been utilized to facilitate the monitoring of community health.
One of the innovations introduced by the Ministry of Health of the Republic of Indonesia is the Sehat
Indonesiaku Application (ASIK). This application was launched in May 2022 and is used in every
public health center (puskesmas) as a tool for recording, monitoring, and analyzing community health
data, including early detection of hypertension!®. This application provides comprehensive data
covering the results of risk factor screenings for hypertension cases in various regions®. By utilizing
ASIK data, a clear picture of the hypertension situation in the community can be obtained and used
for public health planning!’.

The high proportion of hypertension cases in Jambi City indicates the need for a more targeted
approach in health interventions. Although many studies have been conducted on hypertension risk
factors, there has not been any research specifically using ASIK data focusing on analyzing the risk
factors for hypertension, particularly in the Jambi City area. Therefore, this study was conducted to
identify the dominant risk factors contributing to the high incidence of hypertension. The novelty of
this research lies in the analysis of risk factors using an ASIK-based data approach, which has not
been widely utilized in previous studies. The results of this study are expected to serve as a basis for
formulating more effective policies and intervention strategies that are tailored to the specific needs
of the region in order to reduce the incidence of hypertension in a more targeted manner.

RESEARCH METHODS

This study is a secondary data analysis using secondary data from early detection of
hypertension in Jambi City in 2023, recorded in the Sehat Indonesiaku Application (ASIK). All
variables were measured using the Non-Communicable Disease (NCD) screening questionnaire
integrated in the ASIK Application for 2023. Data were collected through health screening activities
conducted at primary health care facilities such as puskesmas, NCD Posbindu, and through field visits
by health officers. This study employed a cross-sectional design and was conducted in Jambi City from
August 2024 to January 2025. The study sample consisted of all individuals aged > 15 years registered
in the Sehat Indonesiaku Application in Jambi City in 2023, totaling 15,239 people. Data analysis was
performed using Chi-Square tests and Logistic Regression to identify risk factors.

RESULTS AND DISCUSSION

Univariate Analysis Results
The univariate analysis conducted on all variables aimed to describe the characteristics of each
data point, which were then presented in a frequency distribution table with the following results:

98


mailto:editorijhess@gmail.com

International Journal Of Health, Engineering And Technology (IJHET) E-ISSN 2829 - 8683
Volume 4, Number 2, July 2025, Page. 97 - 109
Email : editorijhess@gmail.com

Table 1. Respondents’ Characteristics

Characteristics Frequecy (n) Percentage (%)
Sex
Male 6.474 42,3
Female 8.819 57,7
Age
15 — 24 years 1.904 12,5
25 — 34 years 2.681 17,5
35 — 44 years 3.169 20,7
45 — 54 years 3.433 224
55 — 64 years 2.676 17,5
65 — 74 years 1.157 7,6
> 75 years 273 1,8
Waist Circumference
Status
Obesitas Sentral 7.006 45,8
Normal 8.287 54,2
BMI Status
Obese 4.051 26,5
Overweight 2.364 15,5
Normal 7.880 51,5
Underweight 998 6,5
Random Blood Glucose
Status
Hyperglycemic 974 6,4
Pre-Diabetes 1.986 13,0
Normal 12.333 80,6
Blood Pressure Status
Hypertension 5.376 35,2
Pre-Hypertension 6.498 42,5
Normal 3.419 224

Based on Table 1, the proportion by individual characteristics shows that the majority of
individuals screened through the NCD screening program at all primary health centers in Jambi City
were female (57.7%), while males accounted for 42.3%. By age group, most respondents were in the
55—64 years age group (22.4%), followed by those aged 45-54 years (21.2%). This indicates that most
respondents were in the older adult age group. In terms of waist circumference status, nearly half of
the respondents had central obesity (45.8%). In addition, Body Mass Index (BMI) status showed that
26.5% of respondents were obese and 15.5% were overweight. Meanwhile, random blood glucose
status showed that the majority of respondents were in the normal category (80.6%), although 6.4%
were hyperglycemic and 13.0% were in a pre-diabetic condition. Furthermore, blood pressure status
showed that 35.2% of respondents were identified as hypertensive, while 42.5% were in a pre-
hypertensive condition.

Table 2. Proportion of Hypertension Cases Among Individuals Aged > 15 Years (n = 15,293)

Characteristics Frequecy (n) Percentage (%)
Hipertensi
Ya 5.376 35,2
Tidak 9.917 64,8
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Based on Table 4.2, the proportion of hypertension cases in Jambi City among individuals
aged > 15 years was 35.2%, while 64.8% did not have hypertension.

Table 3. Proportion of Hypertension Risk Factors Among Individuals Aged > 15 Years

(n =15,293)
Variable Frequency (n) Percentage (%)
Sex
Male 6.474 423
Female 8.819 57,7
Age
>40 years 9.315 60,9
<40 years 5.978 39,1
Physical Activity
Insufficient 10.758 70,3
Sufficient 4.535 29,7
Fruit and Vegetable Consumption
Insufficient 9.274 60,6
Sufficient 6.019 39,4
Sugar Consumption
Excessive 1.756 11,5
Adequate 13.537 88,5
Salt Consumption
Excessive 2.150 14,1
Adequate 13.143 85,9
Fat Consumption
Excessive 2.119 13,9
Adequate 13.174 86,1
Alcohol Consumption
Yes 77 0,5
No 15.216 99,5
Smoking Status
Yes 1.318 8,6
No 13.975 91,4
Obesity
Yes 4.051 26,5
No 11.242 73,5
Total 15.293 100

Based on Table 3, the proportion by individual characteristics shows that the majority of
individuals screened through the NCD screening program at all primary health centers in Jambi City
were female (57.7%), while males accounted for 42.3%. By age group, most respondents were in the
5564 years age group (22.4%), followed by those aged 45-54 years (21.2%). In terms of waist
circumference status, nearly half of the respondents had central obesity (45.8%). The Body Mass Index
(BMI) status showed that 26.5% of respondents were obese and 15.5% were overweight. Meanwhile,
random blood glucose status showed that the majority of respondents were in the normal category
(80.6%), although 6.4% were hyperglycemic and 13.0% were in a pre-diabetic condition.
Furthermore, blood pressure status showed that 35.2% of respondents were identified as hypertensive,
while 42.5% were in a pre-hypertensive condition.
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Bivariate Analysis Results
Table 4. Bivariate Analysis of the Association Between Risk Factors and Hypertension Among
Individuals Aged > 15 Years (n = 15,293)

Hypertension
Variabel Yes No Total PR (55% CI) p-value
n Y% n %
Sex
Male 2.252 348 4.222 65,2 6.474 1,02 (0,96 -1,00) 0,424
Female 3.124 354  5.695 64,6 8.819 Ref.
Age
>40 years 4326 46,4 4989 53,6 9315 4,07 (3,76 -4,40) 0,000
<40 years 1.050 17,6 4.928 82,4 5.978 Ref.
Physical Activity
Insufficient 3.551 33,0  7.207 67,0 10.758 0,73 (0,68 - 0,78) 0,000
Sufficient 1.825 40,2  2.710 59,8 4.535 Ref.
Fruit and
Vegetable
Consumption
Insufficient 3.228 30,9  6.046 65,2 9274 0,96 (0,89-1,03) 0,273
Sufficient 2.148 32,7 3.871 64,3 6.019 Ref.
Sugar
Consumption
Excessive 795 45,3 961 54,7 1.756 1,61 (1,46 —-1,78) 0,000
Adequate 4.581 33,8  8.956 66,2 13.537 Ref.
Salt Consumption
Excessive 994 46,2  1.156 53,8 2.150 1,71 (1,56 - 1,88) 0,000
Adequate 4.382 33,3  8.761 66,7 13.143 Ref.
Fat Consumption
Excessive 950 44,8  1.169 55,2 2.119 1,60 (1,46 —1,76) 0,000
Adequate 4.426 33,6  8.748 66,4 13.174 Ref.
Alcohol
Consumption
Yes 37 48,1 40 51,9 77 1,71 (1,09-2,67) 0,024
No 5.339 35,1  9.877 64,9 15.216 Ref.
Smoking Status
Yes 424 32,2 894 67,8 1.318 0,86 (0,76 -0,97) 0,019
No 4.952 354  9.023 64,6 13.975 Ref.
Obesity
Yes 1.928 47,6  2.123 52,4 4.051 2,05(1,90-2,20) 0,000
No 3.448 30,7 7.794 69,3 11.242 Ref.

Based on Table 4.8, the variables that had a significant association with the incidence of
hypertension (p < 0.05) were age > 40 years (p = 0.000), physical activity (p = 0.000), sugar
consumption (p = 0.000), salt consumption (p = 0.000), fat consumption (p = 0.000), alcohol
consumption (p = 0.024), smoking status (p = 0.019), and obesity (p = 0.000). Meanwhile, the
variables that did not have a significant association with hypertension incidence (p > 0.05) were sex
(p = 0.424) and fruit and vegetable consumption (p = 0.273).
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Multivariate Analysis Results
Table S. Final Adjusted Multivariate Analysis Model of Hypertension

Variabel p-value Adj PR 95% CI Nagelkerke R
Square
Gender 0,014 1,09 1,01-1,17
Age >40 years 0,000 3,82 3,52-4,13
Physical Activity 0,000 0,82 0,76-0,88
Fruit and Vegetable 0,006 0,89 0,83-0,96 0,153
Consumption
Salt Consumption 0,000 1,56 1,41-1,73
Obesity 0,000 1,94 1,80-2,10

Based on Table 5, the dominant factor contributing to the incidence of hypertension was age
> 40 years. This is indicated by the highest Adjusted PR value, which was 3.82 (95% CI: 3.52—4.13).
This means that individuals aged > 40 years have a 3.82 times higher risk of developing hypertension
compared to individuals aged < 40 years, after controlling for other variables. For the sex variable,
males were found to have a 1.09 times higher risk of developing hypertension compared to females
[Adj PR = 1.09; 95% CI: 1.01-1.17; p = 0.014]. For the physical activity variable, individuals with
insufficient physical activity had an 18% lower risk of hypertension compared to those with sufficient
physical activity, after controlling for other variables [Adj PR = 0.82; 95% CI: 0.758-0.883; p =
0.0007].

Based on the fruit and vegetable consumption variable, insufficient fruit and vegetable intake
was associated with an 11% lower risk of hypertension [Adj PR =0.89; 95% CI: 0.83-0.96; p = 0.006].
For the salt consumption variable, individuals with excessive salt intake had a 1.56 times higher risk
of developing hypertension compared to those with adequate salt intake, after adjusting for other
variables [Adj PR = 1.56; 95% CI: 1.41-1.73; p < 0.000]. Regarding the obesity variable, individuals
who were obese had a 1.94 times higher risk of developing hypertension compared to non-obese
individuals, after adjusting for other variables [Adj PR = 1.94; 95% CI: 1.80-2.10; p < 0.001].

Overall, this analytical model had a Nagelkerke R Square value of 0.153, indicating that
approximately 15.3% of the variation in hypertension incidence could be explained by the variables
age > 40 years, physical activity, salt consumption, and obesity. Therefore, around 84.8% of the
variation may be influenced by other factors outside this model that were not analyzed in this study.
Discussion
Description of Respondents’ Characteristics

Based on the results of the study, the proportion of respondents by individual characteristics
showed that the majority of individuals screened for Non-Communicable Diseases (NCDs) at all
primary health centers in Jambi City were female (57.7%), while males accounted for 42.3%. By age
group, most respondents were in the 55—-64 year age range (22.4%), followed by the 45-54 year age
group (21.2%), indicating that most respondents were older adults.

In terms of waist circumference status, nearly half of the respondents were identified as having
central obesity (45.8%). In addition, the Body Mass Index (BMI) status showed that 26.5% of
respondents were obese and 24.6% were overweight. Meanwhile, the random blood glucose status
indicated that most respondents were in the normal category (80.6%), although 6.4% had
hyperglycemia and 13.0% were in a pre-diabetic condition.

Furthermore, the blood pressure status showed that 35.2% of respondents were detected as
having hypertension, while 24.2% were in a pre-hypertensive state. According to Table 4.3, the
proportion of respondents by hypertension risk factors showed that most individuals screened were
male (42.3%), aged >40 years (60.9%), had insufficient physical activity (70.3%), consumed
insufficient fruits and vegetables (60.6%), had excessive sugar intake (11.5%), excessive salt intake
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(14.1%), excessive fat intake (13.9%), consumed alcohol (0.5%), smoked (8.6%), and were obese
(26.5%).
Association Between Sex and Hypertension

The results of this study showed that there was a significant association between sex and the
incidence of hypertension among residents aged > 15 years in Jambi City (p-value = 0.014). Of the
6,474 males who participated in the screening, 34.8% were identified as having hypertension, while
65.2% did not have hypertension. The multivariate analysis indicated that males had a 1.09 times
higher risk of developing hypertension compared to females [Adj PR = 1.09; 95% CI: 1.01-1.17; p =
0.014]. This finding suggests that sex is one of the risk factors contributing to hypertension in the
community.

In general, males are at higher risk of developing hypertension compared to females, especially
during productive age periods. This can be explained biologically by the role of the estrogen hormone
in females, which helps protect the cardiovascular system by maintaining blood vessel elasticity and
increasing levels of High-Density Lipoprotein (HDL). HDL plays a role in preventing plaque buildup
on arterial walls. Therefore, premenopausal women generally have more stable blood pressure
compared to men. However, after entering menopause (average age > 40 years), estrogen levels in
women decrease, which reduces the protective effect on blood vessels and increases the risk of
hypertension.

The findings of this study are in line with the World Health Organization (WHO, 2019) report,
which states that 1 in 4 men worldwide suffers from hypertension, indicating that men do indeed have
a higher risk compared to women. In addition, the Indonesian Ministry of Health (2019) also reported
that men are 2.3 times more likely to experience an increase in systolic blood pressure compared to
women. This result is consistent with a study conducted by Miftahul Falah (2019) in Tamansari
Subdistrict, Tasikmalaya City, which found that women have a 0.4 times lower risk of developing
hypertension compared to men.

The findings of Gills and Sullivan also show that men generally have a higher prevalence of
hypertension than women within the same age groups up to around 60 years of age. In addition to
hormonal factors, behavioral aspects distinguish the risk of hypertension between men and women.
Men generally have higher rates of smoking and alcohol consumption, habits that can increase blood
pressure and lead to hypertension. In this study, the proportion of active smokers and alcohol
consumers was relatively higher among men than women, which further increased the risk of
hypertension in men. Therefore, these findings highlight that sex should be considered in hypertension
prevention efforts, particularly through healthy lifestyle education for men of productive age and early
detection among women approaching menopause.

Association Between Age and Hypertension Incidence

The results of this study showed that among 9,315 respondents aged > 40 years, 46.4% were
identified as having hypertension, while 53.6% did not have hypertension. Individuals aged > 40 years
had a 3.82 times higher risk of developing hypertension compared to those aged < 40 years [Adj PR
= 3.82; 95% CI: 3.53-4.14]. This finding illustrates that the risk of hypertension increases with
advancing age.

This finding is consistent with the theory that the risk of hypertension increases with age. The
rise in hypertension cases with advancing age is part of the natural aging process, which is also
influenced by various external factors. As age increases, the walls of the left ventricle and corpus
callosum thicken, while blood vessel elasticity decreases. In addition, the risk of atherosclerosis also
increases, especially when accompanied by unhealthy lifestyle habits. This combination of changes
triggers an increase in both systolic and diastolic blood pressure, ultimately leading to hypertension.

This result is also supported by previous studies that have shown a significant association
between age and the incidence of hypertension. A similar study by Wulandari et al. (2023) in
Banyumas found that individuals aged >45 years had a 5.5 times higher likelihood of developing
hypertension compared to younger age groups. However, this differs from a study by Juliana et al.
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(2024), which found no significant relationship between age and hypertension incidence among
productive age groups (15-59 years) in the working area of Cempae Health Center. This difference
in findings may be due to the absence of older age groups, which limits the variation and thus the
observable effect of age on hypertension in that study.

In this study, the population distribution was dominated by individuals aged > 40 years.
Biologically, this age group is more vulnerable to hypertension due to the thickening and hardening
of arterial walls caused by collagen buildup, which reduces blood vessel elasticity?®. In addition, urban
lifestyle patterns that tend to be sedentary, diets high in salt and fat, and work-related stress further
increase the risk of hypertension in this age group. Therefore, these findings emphasize the importance
of hypertension prevention and control efforts through routine screening, health behavior education,
and early management of risk factors among individuals aged > 40 years.

Association Between Physical Activity and Hypertension Incidence

The results of this study showed a significant association between physical activity and the
incidence of hypertension among residents aged > 15 years in Jambi City (p-value = 0.000). Of the
10,758 respondents with low physical activity, 33.0% were identified as having hypertension, while
67.0% did not have hypertension. The multivariate analysis indicated that individuals with low
physical activity actually had an 18% lower risk of hypertension compared to those with sufficient
physical activity [Adj PR = 0.82; 95% CI: 0.758-0.883].

This finding contradicts existing theories and previous scientific evidence, which state that
insufficient physical activity is a major risk factor for hypertension. Meanwhile, adequate physical
activity is considered one of the protective factors against hypertension. Low physical activity can
increase heart rate, which in turn causes the heart muscles to work harder during the contraction phase.
The increased frequency and force of heart contractions place greater pressure on arterial walls. This
accumulation of conditions significantly contributes to increased blood pressure.

The findings of this study differ from the study by Nubatonis et al. (2021), which found that
individuals with low physical activity levels were 5.112 times more likely to develop hypertension
compared to those with high physical activity levels. Trinyanto (2014, as cited in Rhamdika et al.,
2023) stated that physical activity significantly contributes to maintaining stable blood pressure.
Individuals who rarely engage in physical activity tend to have a faster heart rate, causing the heart
muscles to work harder with each contraction, which in turn leads to an increase in blood pressure.
The Indonesian Ministry of Health, through the GERMAS (Healthy Living Community Movement)
program, recommends at least 30 minutes of physical activity per day, five days a week, to reduce the
risk of non-communicable diseases, including hypertension.

In this study, there was a statistically significant association between low physical activity and
the incidence of hypertension; however, the direction of this relationship contradicts the established
theory. Low physical activity in this study actually emerged as a protective factor against hypertension.
One possible explanation for this result is the presence of temporal ambiguity bias, which is common
in cross-sectional study designs.

In this study, physical activity and hypertension status were measured simultaneously, making
it difficult to determine which occurred first. It is possible that individuals who were already aware of
their hypertension status may have started to increase their physical activity as a way to control their
blood pressure, such as by engaging in regular light exercise or increasing daily activities. This
behavioral change may have caused their physical activity status to appear “sufficient” at the time of
data collection, even though they may have previously had a sedentary lifestyle that was actually a
major risk factor for developing hypertension. Since physical activity and hypertension status were
measured at the same time, the direction of the causal relationship cannot be determined with certainty.
Association Between Fruit and Vegetable Consumption and Hypertension Incidence

The results of this study showed that among 9,274 respondents with low fruit and vegetable
consumption, 30.9% were identified as having hypertension, while 65.2% did not have hypertension.
The multivariate analysis indicated that individuals with low fruit and vegetable consumption actually

104


mailto:editorijhess@gmail.com

International Journal Of Health, Engineering And Technology (IJHET) E-ISSN 2829 - 8683
Volume 4, Number 2, July 2025, Page. 97 - 109
Email : editorijhess@gmail.com

had an 11% lower risk of hypertension compared to those with adequate fruit and vegetable intake
[Adj PR = 0.89; 95% CI: 0.83-0.96]. This finding is statistically significant but contradicts both the
theory and previous studies, which state that adequate fruit and vegetable consumption plays an
important role in reducing the risk of hypertension.

In theory, adequate fruit and vegetable consumption can help lower blood pressure through
several mechanisms. The fiber, vitamins, minerals (such as potassium and magnesium), and
antioxidants contained in fruits and vegetables help maintain blood vessel elasticity, reduce cholesterol
levels, and neutralize free radicals that can damage arterial walls. The WHO (2020) and the Indonesian
Ministry of Health (2013) recommend consuming at least five servings of fruits and vegetables per
day as part of a healthy diet to prevent hypertension®2. According to Suryani et al. (2020), low fiber
intake can lead to obesity, which in turn can increase blood pressure and cause degenerative diseases.

In this study, there was a statistically significant association between fruit and vegetable
consumption and the incidence of hypertension. However, the direction of the relationship found was
contrary to theoretical expectations. Low fruit and vegetable consumption in this study appeared to
act as a protective factor against hypertension. One possible explanation for this result is the presence
of temporal ambiguity bias, which is common in cross-sectional study designs.

In this study, data on fruit and vegetable consumption and hypertension status were collected
simultaneously, making it difficult to determine which occurred first. It is possible that individuals
who were already aware of having hypertension began to improve their diets by increasing their intake
of fruits and vegetables as a way to control their blood pressure. This behavioral change may have
caused their fruit and vegetable intake status to appear “adequate” at the time of data collection, even
though their previous dietary habits may have been unhealthy before being diagnosed with
hypertension. Because the data were collected at the same time, the direction of the causal relationship
cannot be determined with certainty.

Association Between Salt Consumption and Hypertension Incidence

The analysis in this study showed that among 2,150 respondents with excessive salt
consumption, 46.2% were identified as having hypertension, while 53.8% did not have hypertension.
Individuals with excessive salt intake had a 1.56 times higher risk of developing hypertension
compared to those who consumed an adequate amount of salt [Adj PR = 1.56; 95% CI: 1.41-1.73].
This finding indicates that excessive salt consumption is a significant risk factor for the incidence of
hypertension.

This finding is consistent with the theory that excessive salt consumption is one of the main
risk factors for hypertension. High salt intake has a proportional relationship with the onset of
hypertension: the higher the salt levels in the body, the greater the increase in plasma volume, cardiac
output, and blood pressure. Biologically, the correlation between excessive sodium intake and
hypertension is triggered by an increase in blood plasma volume and blood pressure. Sodium from
excessive salt consumption is absorbed into the bloodstream, which causes water retention (increased
body fluid), leading to an increase in plasma volume and, ultimately, elevated blood pressure. This
study is in line with previous research that found excessive salt intake increases the risk of
hypertension in both young adults and the elderly.

The pattern of excessive salt consumption is driven by the habit of consuming fast food,
processed foods, and flavor enhancers that are high in sodium. According to the 2018 Basic Health
Research (Riskesdas), urban residents in Indonesia, including those in Jambi City, generally have
higher sodium intake compared to rural populations. This condition shows that the dietary patterns of
urban communities are more prone to high salt intake due to easier access to fast food, processed
products, and modern eating habits. In addition, a study by Hidayati et al. (2020) found that a lack of
habit in reading nutrition labels and limited knowledge about safe daily salt limits are among the main
factors contributing to high daily sodium intake among urban populations in Indonesia.

The Ministry of Health, through its Balanced Nutrition Guidelines, recommends a daily salt
intake of no more than 2,000 mg, which is equivalent to one teaspoon per day. This study shows that
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excessive salt consumption remains a significant risk factor for hypertension in the Jambi City area.
Therefore, community-level hypertension control efforts should focus on educating the public about
limiting salt intake, improving nutrition literacy to read food labels, and promoting low-salt diets
through Posbindu programs and primary healthcare services.
Association Between Obesity and Hypertension Incidence

The results of this study show that among the 4,051 respondents classified as obese, 47.6%
were identified as having hypertension, while 52.4% did not have hypertension. The analysis of the
association between obesity and hypertension incidence among individuals aged > 15 years revealed
a significant relationship between obesity and the occurrence of hypertension (p-value = 0.000).
Statistically, individuals who are obese have a 1.94 times higher risk of developing hypertension
compared to those who are not obese [Adj PR = 1.94; 95% CI: 1.80-2.10].

This finding is consistent with the theory that obesity is one of the main risk factors for
hypertension. Hypertension can be caused by obesity through various mechanisms, both direct and
indirect®. Directly, an increase in body mass leads to greater oxygen and nutrient demands, which
triggers an increase in blood volume and cardiac output'. The larger a person’s body mass, the more
blood the heart must pump to supply all tissues. Indirectly, obesity stimulates the activation of the
sympathetic nervous system and the renin-angiotensin-aldosterone system (RAAS)*!.

Based on the respondents’ characteristics in this study, the Body Mass Index (BMI) status
shows that 26.5% of respondents in Jambi City were classified as obese and another 24.6% were
overweight. This indicates that more than half of the respondents have excess body weight, which
clearly contributes to the high risk of hypertension. Therefore, efforts to prevent obesity through
education on balanced nutrition, increased physical activity, and monitoring of community nutritional
status need to be strengthened as part of local hypertension control strategies.

This study is consistent with previous research showing a significant association between
obesity and hypertension, and that obesity is one of the factors that increases the risk of hypertension.
However, a study conducted by Te’ne and Karjadidjaya (2020) did not find a significant association
between obesity and hypertension (p-value = 0.69; PR 0.82). This discrepancy may be due to the small
sample size, habitual coffee or tea consumption that affects metabolism, and the adiponectin factor,
which was not accounted for. The Indonesian Ministry of Health, through the Balanced Nutrition
Guidelines, emphasizes that maintaining an ideal body weight is one of the main strategies to prevent
non-communicable diseases, including hypertension.

CONCLUSION

Based on the analysis results, the proportion of hypertension among residents aged > 15 years
in Jambi City, according to the Sehat Indonesiaku Application (ASIK) data for 2023, was 35.2%. The
majority of respondents were female (57.7%) and predominantly in the older adult age group,
especially those aged 55-64 years (22.4%). A total of 45.8% of respondents had central obesity, 26.5%
were obese, and 24.6% were overweight. Blood glucose examination showed that 13.0% were pre-
diabetic and 6.4% had hyperglycemia. Blood pressure checks identified 35.2% with hypertension and
24.2% with pre-hypertension. Most respondents had low physical activity levels (70.3%), insufficient
fruit and vegetable intake (60.6%), and a high proportion of excessive salt consumption (14.1%). The
analysis showed that the factors significantly associated with hypertension were male gender, age >
40 years, low physical activity, low fruit and vegetable intake, excessive salt consumption, and
obesity. The dominant factor with the strongest influence was age > 40 years after controlling for other
variables. No significant association was found between sugar, fat, alcohol consumption, or smoking
and the incidence of hypertension among residents aged > 15 years in Jambi City.
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