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This study aims to investigate the relationship between nutritional status,
nutrient intake (including fat, fiber, and sodium), physical activity, and
smoking habits, and the incidence of hypertension at the Cardiac Polyclinic
of RSUD Banten. This study was conducted from January to February,
utilizing a quantitative method with a cross-sectional design and a
purposive sampling technique, involving 36 respondents. Research data
were collected through direct interviews using the SQ-FFQ, IPAQ SF, and
GN-SBQ questionnaires. The results showed that the majority of
respondents (52.8%) in the Cardiac Polyclinic of RSUD Banten were female,
aged 50-64 years, and had a family history of hypertension (63.9%). Most
respondents (91.7%) experienced hypertension, with half of the
respondents having excess nutritional status. Additionally, excessive fat
intake (72.2%), low fiber intake (61.1%), and excessive sodium intake
(27.8%) were found. A total of 44.4% of respondents had low physical
activity, and 11.1% had a very heavy smoking habit. Based on the analysis
using the Chi-square test, it was found that there were significant
relationships between nutritional status (p=0.001), fat intake (p=0.021),
physical activity (p=0.043), and smoking habits (p=0.020) with the
incidence of hypertension, while there were no significant relationships
between fiber intake (p=0.353) and sodium intake (p=0.529) with the
incidence of hypertension. The conclusion of this study is that nutritional
status, fat consumption, physical activity, and smoking habits are
associated with the incidence of hypertension in outpatients at the Cardiac
Polyclinic of RSUD Banten
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GRAPHICAL ABSTRACT
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INTRODUCTION

Non-communicable diseases (NCDs) represent a major challenge in the global health system. The
World Health Organization (WHO) notes that NCDs account for 71% of deaths globally, with approximately
41 million deaths annually, and 77% of these occur in low- to middle-income countries (1). In Indonesia, a
similar trend is observed, where NCDs are the leading cause of death, contributing 69.91% (2). The shift in
disease patterns from communicable diseases to NCDs indicates a significant change in the burden of public
health.

One of the most dominant NCDs is cardiovascular disease, which accounted for 30% of total deaths
in Indonesia in 2023 (3). These diseases include hypertension, stroke, coronary heart disease, and heart
failure. Among the risk factors for cardiovascular disease, hypertension is one of the most significant and
prevalent in the productive-age population. WHO (2019) estimates that 22% of the world's population
suffers from hypertension, and in Indonesia, the prevalence reaches 26.4%, with a projection to increase
to 29.2% by 2025 (4).

Hypertension is influenced by various risk factors, both uncontrollable, such as age, gender, and
genetics, and controllable, such as diet, physical activity, smoking habits, and nutritional status. Riskesdas
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data shows an increase in hypertension prevalence from 25.8% in 2013 to 34.1% in 2018 in the population
aged = 18 years (2). In Banten Province, the prevalence of hypertension reached 29.5%, with Serang City
reporting a surge in cases, increasing from 15,963 cases in 2021 to 123,266 cases in 2023 (5).

Several previous studies have shown a relationship between nutritional status, consumption of fat,
sodium, fiber, physical activity, and smoking habits with the incidence of hypertension (6-8). However,
there are still limitations in studies that comprehensively examine all these factors simultaneously,
particularly in populations within health care facilities. Based on these issues, this study aims to analyze
the relationship between nutritional status, intake of fat, fiber, and sodium, physical activity, and smoking
habits with the incidence of hypertension in patients at the Cardiac Polyclinic of RSUD Banten.

METHODS

This study employed an analytical quantitative design with a cross-sectional approach, conducted
at the Cardiac Polyclinic of RSUD Banten from January to February 2025. The study was carried out through
direct interviews using the SQ-FFQ, IPAQ, and modified GN-SBQ questionnaires. The study population
consisted of outpatients at the cardiac polyclinic of RSUD Banten who met the following inclusion criteria:
outpatients visiting the cardiac polyclinic of RSUD Banten, willing to participate as respondents, having
signed an informed consent form, and being able to communicate effectively.

Samples were collected using a purposive sampling technique, involving a total of 36 respondents.
The independent variables in this study were gender, age category, family history of hypertension,
nutritional status, nutrient intake (fat, fiber, and sodium), physical activity, and smoking habits, while the
dependent variable was the incidence of hypertension in the Cardiac Polyclinic of RSUD Banten. Data
analysis was performed with the Chi-square test using SPSS. The protocol for this study has been approved
by the KEPK (Health Research Ethics Committee) of Universitas Sultan Ageng Tirtayasa with Number
1/UN43.20/KEPK/2025.

RESULTS

Table 1 indicates that the majority of respondents in this study were female, comprising 19
individuals (52.8%), while the male respondents totaled 17 individuals (47.2%). In the age category, most
respondents were in the 50-64 years age range, totaling 19 people (52.8%), followed by the 65-80 years
age group with 10 people (27.8%), the 30-49 years with 6 people (16.7%), and the 19-29 years with 1
person (2.8%). Furthermore, based on family history of hypertension, it is known that 23 respondents
(63.9%) had a family history of hypertension, while the other 13 respondents (36.1%) did not have such a
history. In addition, based on blood pressure measurements, 33 respondents (91.7%) fell into the
hypertension category, while 3 respondents (8.3%) were in the normal category.

Table 1. Frequency distribution of respondent characteristics

Characteristics Category n %
Gender Male 17 47.2
Female 19 52.8
Age Category 19-29 years 1 2.8
30-49 years 6 16.7
50-64 years 19 52.8
65-80 years 10 27.8
>80 years 0 0
Family History of Hypertension Yes 23 63.9
No 13 36.1

Based on Table 2, it is known that nutritional status based on Body Mass Index (BMI) shows that
18 respondents (50%) were classified in the overnutrition category. This indicates that excess nutritional
status is the most dominant condition among the study respondents. Regarding fat intake, the majority of
respondents showed an excessive consumption pattern, totaling 26 people (72.2%). This condition
indicates that high fat consumption remains a major problem that can increase the risk of hypertension
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and other cardiovascular diseases . meanwhile, regarding fiber intake, most respondents also experienced
a lack of fiber intake, with 22 respondents (61.1%) in the deficient category. This low fiber consumption
can have a negative impact on blood pressure control and overall body metabolism.

Unlike fat and fiber, sodium intake data showed that most respondents were in the deficient
sodium intake category, namely 18 respondents (50%). Meanwhile, there were 10 respondents (27.8%)
with excessive sodium intake. This could be an indication that respondents are starting to comply with
doctors' advice regarding the importance of limiting salt consumption. Meanwhile, the distribution of
physical activity results showed that 16 respondents (44.4%) had a low level of physical activity. Thus,
almost half of the respondents did not perform sufficient or routine physical activity, either in the form of
exercise or daily activities involving body movement. Furthermore, based on the distribution of respondent
smoking habits, it is known that 4 respondents (11.1%) were included in the very heavy smoker category.
This category refers to individuals who smoke in high quantities per day and have done so for a long period.

Table 2. Distribution of nutritional status, nutrient intake (fat, fiber, and sodium), physical activity,
and smoking habits of respondents

Characteristics Category n %
Blood Pressure Hypertension 33 91.7
Normal 3 8.3

Nutritional Status Over 18 50
Normal 15 41.7

Under 3 8.3
Fat Intake Excessive 26 72.2
Sufficient 5 13.9
Deficient 5 13.9
Fiber Intake Deficient 22 61.1
Sufficient 3 8.3
Excessive 11 30.6
Sodium Intake Excessive 10 27.8
Sufficient 8 22.2

Deficient 18 50
Physical Activity Low 16 444
Normal 20 55.6

High 0 0
Smoking Habits Non-smoker 21 58.3
Very Heavy 4 11.1

Heavy 9 25

Moderate 2 5.6

Light 0 0

Based on Table 3, it is known that the average fat intake of respondents was 84 grams/day with a
standard deviation of 35 grams, which exceeds the fat intake recommendation for adults in the 2019 RDA
(AKG), which is 62-67 grams/day. This indicates excessive fat consumption potentially increasing the risk
of hypertension. The average fiber intake was recorded at 22 grams/day with a standard deviation of 17
grams, which is still below the RDA recommendation of 25-30 grams/day. Although approaching the ideal
figure, this shows that most respondents have not optimally met their daily fiber needs. Meanwhile, the
average sodium intake was found to be 1,072 mg/day with a standard deviation of 716 mg, which is
generally still below the maximum daily intake of 2,300 mg/day. However, the high standard deviation
indicates a large variation between individuals, with the possibility that some respondents consume
sodium in very high amounts. This would still cause a risk of increased blood pressure events in
respondents.

Table 3. Mean, Standard Deviation, Minimum, and Maximum of Nutrient Intake (Fat, Fiber, and Sodium)

Intake Mean Standard Deviation (SD) Minimum Maximum
Fat (g) 84 35 26 150
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Figure 1. Overview of Food Types and Consumption Frequency

Based on SQ-FFQ data, the food items with the highest consumption frequencies per week were
white rice (20.03 times/week), salt (19.83 times/week), palm oil (17.35 times/week), and sugar (16.78
times/week). This pattern reflects the high consumption of simple carbohydrates and food additives such
as salt, sugar, and oil in the respondents' daily lives. Conversely, food additives such as sauce (0.40
times/week), butter (0.74 times/week), and margarine (0.76 times/week) were recorded as the lowest.
The staple food group was dominated by white rice, while sweet potatoes, cassava, and corn were
consumed in smaller amounts. Consumption of animal protein (such as chicken eggs and sea fish) and
vegetable protein (tempeh and tofu) showed a fairly high frequency. This reflects the diversity of protein
sources in the respondents’' diet. However, vegetable and fruit consumption remains relatively low
compared to the carbohydrate and protein groups, which is a factor in the imbalance of fiber intake.
Additionally, the high use of palm oil also illustrates the choice of cooking methods such as frying and
sautéing, contributing to high fat intake. Overall, the respondents’' consumption pattern shows high intake
of simple carbohydrates, fat, and sodium, as well as low fiber intake, which contributes to the increased
risk of degenerative diseases such as hypertension if not balanced with adequate physical activity.

Table 4. Relationship of nutritional status, nutrient intake (fat, fiber, and sodium), physical
activity, and smoking habits with hypertension
Blood Pressure Degree

Variables Normal Hypertension Total ‘;

n % n % n % aue

Nutritional Status 0.001
Over 0 0 18 100 18 100
Normal 1 6.7 14 93.3 15 100
Under 2 66.7 1 33.3 3 100

Fat Intake 0.021
Excessive 1 3.8 25 96.2 26 100
Sufficient 2 40 3 60 5 100
Deficient 0 0 5 100 5 100

Fiber Intake 0.353
Deficient 3 13.6 19 86.4 22 100
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Sufficient 0 0 3 100 3 100
Excessive 0 0 11 100 11 100
Sodium Intake 0.529
Excessive 0 0 10 100 10 100
Sufficient 1 12.5 7 87.5 8 100
Deficient 2 11.1 16 88.9 18 100
Physical Activity 0.043
Low 3 18.8 13 81.3 16 100
Normal 0 0 20 100 20 100
Smoking Habits 0.020
Non-smoker 0 0 21 100 21 100
Very heavy 0 0 4 100 4 100
Heavy 3 33.3 6 66.7 9 100
Moderate 0 0 2 100 2 100

Table 4 show the results of the analysis, indicating a significant relationship between several risk
factors and the incidence of hypertension in outpatients at the cardiac polyclinic of RSUD Banten. It was
found that 100% of respondents with excess nutritional status experienced hypertension (p=0.001).
Excessive fat intake was also significantly associated with hypertension, where 25 out of 26 respondents
(96.2%) experienced hypertension (p=0.021). Conversely, deficient fiber intake was found in 22
respondents; however, only 19 people (86.4%) experienced hypertension, and no statistically significant
relationship was observed (p = 0.353). Similarly, although all respondents (100%) with excessive sodium
intake (10 people) experienced hypertension, no statistically significant relationship was found (p=0.529).
Low physical activity also showed a significant relationship with hypertension, where 13 out of 16
respondents (81.3%) experienced hypertension (p=0.043). Furthermore, very heavy smoking habits in 4
respondents were all (100%) associated with the incidence of hypertension (p=0.020), indicating a
significant relationship between smoking habits and hypertension

DISCUSSION
Nutritional Status

Nutritional status is the primary benchmark for assessing the balance between nutrient intake and
the body's needs. This balance is essential for maintaining the body's physiological functions, supporting
growth and development processes, and strengthening the immune system. Nutritional imbalance,
whether deficiency or excess, can have negative impacts on health, including increasing the risk of
degenerative diseases such as hypertension, diabetes, and metabolic disorders. Therefore, monitoring
nutritional status is an important part of promotive and preventive strategies in public health. This finding
aligns with the study by Al Fariqi (2021), which involved 59 respondents. Based on the analysis using the
Chi-Square test, a p-value of 0.031 was obtained, indicating a significant relationship between nutritional
status and the incidence of hypertension in the elderly (9). Similar results were also found in Langingi's
research (2021), which showed a significant relationship between nutritional status and hypertension in
the elderly in Tombolango Village, Loak District, as evidenced by a p-value of 0.003 (10). Both studies are
reinforced by Safitri & Aminah's research (2023), which stated that there was a significant relationship
between nutritional status and the incidence of hypertension in the outpatient room of Puskesmas Bahagia
in 2023 with a p-value of 0.004 (11). Obesity can directly increase the risk of hypertension because the
heart must pump more blood to meet tissue needs, impacting increased cardiac output and blood pressure.
Indirectly, obesity can impair kidney function in regulating sodium and ultimately increase blood volume.
Furthermore, obesity can also damage endothelial function, increase oxidative stress, and trigger
inflammation, which contributes to disrupted blood pressure regulation.

Fat Intake

High fat intake, particularly saturated fat, plays a significant role in the incidence of hypertension
because it can increase LDL cholesterol levels in the blood and trigger plaque formation in blood vessels,
causing narrowing and increased blood pressure. Based on interviews using SQ-FFQ on outpatients of the
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Cardiac Polyclinic of RSUD Banten, the average fat intake of respondents reached 84 grams/day, which
exceeds the 2019 RDA recommendation. The main sources of fat consumed came from animal protein side
dishes such as chicken, eggs, and fish cooked by frying or sautéing. Respondents also routinely consumed
fried foods such as fried tofu, tempeh, and fried bananas about five times a week. The dominant cooking
method using oil and the habit of consuming foods with coconut milk also increased saturated fat intake,
which risks increasing cholesterol levels and triggering hypertension (12). This finding aligns with a study
by Batubo et al. (2023) in West Africa, which showed that individuals with high saturated fat consumption
had a 76% greater risk of experiencing hypertension compared to those who consumed less (OR: 1.76; 95%
Cl: 1.357-2.861) (13). Similar results were found by Alwa et al. (2024), indicating a significant relationship
between excessive fat intake and hypertension (p = 0.006) (14). Excessive saturated fat increases LDL levels
in the blood, which can form plaques on the walls of blood vessels, reduce their elasticity, and cause arterial
narrowing. This process inhibits blood flow and encourages increased blood pressure as a compensatory
response by the body, thus contributing to the onset of hypertension (12).

Fiber Intake

Fiber is a type of complex carbohydrate that cannot be broken down by human digestive enzymes.
Because it cannot be digested into simple molecules like glucose, fiber does not contribute to energy intake
and is classified as a non-nutrient substance. Nevertheless, fiber plays a crucial role in maintaining digestive
tract health and contributes to reducing the risk of heart disease, diabetes, and hypertension (15). The low
fiber intake in most respondents is one of the reasons a significant relationship was not found in this study.
Based on interview results using the Semi-Quantitative Food Frequency Questionnaire (SQ-FFQ), the
average fiber intake of the respondents was recorded at 23 grams/day. This value is still below the
Recommended Dietary Allowance (RDA) according to Permenkes 2019. Most respondents were known not
to follow a high-fiber diet, characterized by minimal consumption of vegetables and fruits. This finding
aligns with the results of Wijaya & Kumala (2021) (16) and Melini & Tanuwijaya (2021) (17), which showed
no significant relationship between fiber intake and hypertension (p = 0.712 and p = 1.000). This indicates
that fiber is not the only factor influencing blood pressure. However, these results contradict the study by
Ghada A Soliman (2019), which stated that low fiber intake can disrupt bile acid excretion, increase
cholesterol reabsorption, and trigger arteriosclerosis, leading to increased blood pressure (18). Marques
(2017) also emphasized the role of fiber in maintaining gut microbiota balance and producing acetate
compounds that support blood vessel health and blood pressure regulation (19). This finding is supported
by the study of Panchal et al. (2020), which found that total fiber intake and fiber from grains can
significantly reduce the risk of hypertension in adults (20).

Sodium Intake

Sodium is the primary positive ion in extracellular fluid, playing a crucial role in maintaining body
fluid balance through osmotic pressure regulation. Excessive sodium consumption, particularly from high-
sodium foods, can lead to fluid retention and an increase in blood volume, ultimately triggering a rise in
blood pressure (15). Therefore, limiting sodium intake is important to prevent and manage hypertension
and cardiovascular diseases. From the results of the research conducted, it was found that the respondents’
sodium intake was classified as normal, at 1,072 mg. This intake figure was proven from interview results
using the Semi-Quantitative Food Frequency Questionnaire (SQ-FFQ) and then compared with the
Recommended Dietary Allowance (RDA) based on Permenkes 2019. These results are in line with the
research of Lukiah et al. (2024), Ekaningrum (2021), and Afifah (2016), all of which showed no significant
relationship between sodium intake and hypertension (p=0.426; p=0.531; and p=0.094) (21) (22) (23).
This may be caused by the body's compensatory mechanism in regulating sodium through renal excretion.
Interview results also showed that most respondents had limited sodium intake with a plant-based diet
pattern like tofu and tempeh, and minimal consumption of high-sodium processed foods. The cooking
methods commonly used, such as boiling and sautéing without high-sodium seasonings, also supported the
respondents' low salt intake. However, these results contradict the research of Purba et al. (2023) and
Purwono et al. (2020), which found a significant relationship between sodium intake and hypertension
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(p=0.000 and p=0.010) (24) (25). This is associated with sodium's property of attracting water, so excessive
consumption can increase blood volume and blood pressure due to the increased flow load in blood vessels.

Physical Activity

According to WHO, physical activity is any form of bodily movement involving skeletal muscle
contraction and requiring energy from calorie burning. This activity plays an important role in maintaining
health, including lowering the risk of metabolic syndrome and heart disease, improving the body's
response to insulin, and supporting the achievement and maintenance of ideal body weight. Regular
physical activity can increase heart work efficiency, widen blood vessels, and improve endothelial function,
thereby lowering peripheral resistance and stabilizing blood pressure. Conversely, a lack of physical activity
causes the heart to work harder, increasing heart rate and blood pressure, which ultimately burdens the
arteries and triggers hypertension. Therefore, physical activity is a major non-pharmacological
intervention in the prevention and management of hypertension. These findings align with the research of
Casmuti & Fibriana (2023) and Jiang (2021), which demonstrated a significant relationship between
physical activity and hypertension (p = 0.000 and p = 0.0001) (26) (27). Physical activity is also clinically
proven to support blood vessel health, lower sympathetic nerve activity, and prevent excess weight, all of
which contribute to lowering blood pressure.

Smoking Habits

Smoking and hypertension are major factors contributing to the occurrence of atherosclerosis,
coronary heart disease, heart attacks, and sudden death. Smoking is the habit of burning tobacco and
inhaling the smoke, either through conventional cigarettes or other devices. Nicotine in cigarettes can
increase heart rate and blood pressure through the release of norepinephrine and epinephrine hormones
that affect blood flow and body metabolism. Additionally, harmful substances in cigarettes can inhibit the
repair of damaged blood vessels. Research by Apriza & Nurman (2022) mentions a significant relationship
between smoking habits and hypertension (p=0.003)(28). Individuals who smoke for a long period have a
higher risk of experiencing hypertension. This is caused by carbon monoxide (CO) gas in cigarette smoke
binding to hemoglobin, reducing the blood's capacity to transport oxygen. As a result, the body responds
by increasing blood pressure. Furthermore, nicotine can stimulate the sympathetic nervous system,
causing vasoconstriction, increasing blood vessel resistance, and making the heart work harder. Over along
period, the accumulation of harmful substances from cigarette smoke can cause plaque in blood vessels,
narrow the diameter, and reduce blood vessel elasticity, which ultimately triggers chronic hypertension.
Prang & Sekeon (2021) reinforce the above statement that the longer and more frequently someone
smokes, the higher their hypertension risk (29). Ramadani (2019) also mentions that a smoking habit of
more than 15 cigarettes per day significantly increases the risk of hypertension with long-term impacts
that can appear after 10-20 years (30).

CONCLUSION

Based on the study's results regarding the relationship between nutritional status, nutrient intake
(including fat, fiber, and sodium), physical activity, smoking habits, and hypertension at the Cardiac
Polyclinic of RSUD Banten, several important findings were obtained. The majority of respondents were
female (52.8%), in the 50-64 years age group (52.8%), and had a family history of hypertension (63.9%).
Most respondents (91.7%) were identified as experiencing hypertension, and 50% had excess nutritional
status. Additionally, it was found that 72.2% of respondents had excessive fat intake, 61.1% had deficient
fiber intake, and 27.8% had excessive sodium intake. Respondent physical activity varied, with 44.4% in
the low category. Smoking habits were also one of the observed factors; 11.1% of respondents were very
heavy smokers. Analysis results showed significant relationships between nutritional status (p = 0.001),
fat intake (p = 0.021), physical activity (p = 0.043), and smoking habits (p = 0.020) and the incidence of
hypertension. Meanwhile, no significant relationships were found between fiber intake (p = 0.353) and
sodium intake (p = 0.529) and the development of hypertension. These findings indicate that lifestyle and
dietary factors, especially related to nutritional status, fat consumption, physical activity, and smoking
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habits, play an important role in the incidence of hypertension among patients at the Cardiac Polyclinic of
RSUD Banten.
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