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ABSTRACT

Hypertension is a global health problem and a significant contributor to cardiovascular morbidity and mortality. In
Indonesia, the prevalence of hypertension is increasing due to demographic and epidemiological changes.
Multifactorial factors such as age, gender, body mass index, population density, and level of industrialization, this
risk is especially seen in patients with Type 2 Diabetes Mellitus (T2DM). To assess demographic (age, gender),
anthropometric (BMI), and environmental factors and their contribution to the prevalence of hypertension in patients
in Gatak District, Sukoharjo Regency. A large-scale case-control study involving secondary data was conducted.
Data were accessed from the Gatak Community Health Center management system (SIMPUS). The case group
consisted of patients with T2DM and secondary hypertension. The control group consisted of patients who
underwent routine check-ups (ICD-10: Z00) without hypertension and diabetes. Participants were selected through
specific procedures and inclusion criteria were age 18 years and above and complete medical records, a total of
1,108 participants were analyzed using chi-square and t-test, followed by multivariate logistic regression. The
majority of participants were women (65.2%), aged > 45 years (56.4%), and had normal body weight (63%).
Multivariate analysis showed that age = 45 years significantly increased the risk of hypertension (p=0.000), and
being overweight was also associated with an increased risk (p=0.000). However, gender, population density, and the
presence of a manufacturing industry were not significantly associated with hypertension. The most significant
predictors of hypertension were age and body mass index, while environment and gender were not associated.
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INTRODUCTION

Hypertension is a significant global public health problem and a major contributor to morbidity and
mortality from cardiovascular disease (WHO, 2023). In Indonesia, data from the Basic Health
Research (Riskesdas) shows a steadily increasing prevalence of hypertension, in line with the
ongoing epidemiological and demographic transitions of non-communicable diseases (Kemenkes,
2018). Central Java Province, as one of the most densely populated regions, represents a complex
dynamic where urbanization, industrialization, and lifestyle changes interact with a social order
oriented towards traditional values. An example of this phenomenon would be the Gatak
Community Health Center located in Sukoharjo Regency. It has one of the most interesting and
variable landscapes which includes and extends to rural as well as industrial settings. This opens the
opportunity to explore the various determining factors of hypertension. It is important to
comprehend the complex interrelationship between the non-modifiable and modifiable factors as
well as the population and industrial exposure to devise relevant public health interventions (Astutik
et al., 2021; Choi et al., 2017; Rietveld et al., 1994; Sutriyawan et al., 2022; Tesfaye et al., 2007).
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The research on high blood pressure for the Gatak district departs through different multivariate
streams of risk factors. Age is an important predictor, as aging causes an increase in the hardening
of the arteries and changes in the blood vessels which increases blood pressure (Benetos et al.,
2019). Alongside other factors, gender also changes the risk of high blood pressure. Males are at
high risk at younger ages, while females face the risk significantly after menopause, which implies
the existence of hormonal and lifestyle differences (Everett & Zajacova, 2015). The main metabolic
risk factor of high blood pressure is body mass index (BMI), which indicates the level of nutrition
and body fat. Increased BMI, through different pathophysiological mechanisms such as the
activation of the renin-angiotensin-aldosterone system, systemic inflammation, and high
sympathetic nervous system activity, directly increases blood pressure (Hall et al., 2015).

These individual factors are embedded within a macro-level ecological and socioeconomic
spectrum. Population density, as a proxy for urbanization, has significant impacts on lifestyles,
including decreased physical activity due to changes in transportation and employment modes, a
shift in dietary patterns toward highly processed foods high in sodium, and exposure to air pollution
and noise (Huang et al., 2024). Industrialization in the manufacturing sector presents a unique set of
occupational exposures, such as psychosocial stress due to job demands, chronic noise exposure,
and shift work, all of which have been identified as independent risk factors for hypertension (Inoue
et al., 2024). These factors do not operate in isolation but interact in a complex manner to mitigate
hypertension risk at the individual and population levels (Astutik et al., 2021; Choi et al., 2017;
Rietveld et al., 1994; Sutriyawan et al., 2022).

The population with T2DM, classified with ICD-10 code E11, has a higher predisposition to
hypertension due to insulin resistance, endothelial dysfunction, and sodium retention (Jia et al.,
2018). The comorbidity of diabetes and hypertension significantly increases the risk of
macrovascular and microvascular complications, making it a significant clinical challenge (Petrie et
al., 2018). This study aims to analyze and compare the influence of demographic (age, sex),
anthropometric, and environmental (population density, exposure to manufacturing industry) risk
factors on the incidence of hypertension in a population of diabetic patients, compared with a
control population undergoing routine health checks (ICD-10 Z00). By utilizing large-scale
secondary data from the Gatak Community Health Center Management Information System
(SIMPUS), this study is expected to provide strong empirical evidence regarding the main
determinants of hypertension in the context of a diabetic population and a dynamic environment.

METHOD

This study used a case-control design based on extensive data from other sources. This design was
selected to examine the interaction between a group of risk factors and the development of
hypertension in the target population. The case group included individuals with T2DM (ICD-10
code: E11) with hypertension as a secondary diagnosis. The control group consisted of patients
undergoing routine examination (ICD-10 code: Z00) without a history of high blood pressure or
T2DM. We retrieved the data from the management system of the Gatak Community Health Center
(Puskesmas). The system (SIMPUS) contributes to strong statistical power for the analysis of large
datasets. The study group was selected from this population through a specific sampling procedure,
with the main selection requirements being that participants must be over 18 years of age and have
complete medical records. Patients with incomplete data were excluded from the analysis.

The dependent variable in this study was hypertension status, which was classified as binary
(control). Independent variables included demographic, anthropometric, and environmental factors.
Data on age (years), gender (male/female), and weight and height were taken directly from patient
medical records. Body Mass Index (BMI) was calculated as a numeric variable (kg/m?).
Environmental variables were generated based on the patient's residential address. Data on
population density (persons/km?) and the number of manufacturing industries per village/sub-
district were obtained from the official publication of the Central Statistics Agency (BPS) of
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Sukoharjo Regency for the respective year. All raw data from SIMPUS were then cleaned,
geocoded, and integrated into a final dataset for analysis.

The Chi-square test was used on categorical variables, then an independent t-test or Mann-Whitney
U-test was applied to the numbers, based on how normally distributed the data were. The strength
of the association in this phase was adjusted using odds ratios (ORs) and 95% confidence intervals.
The second phase was a multivariate analysis using a multiple logistic regression model. Variables
were also included in the model because they were significant in the bivariate regression analysis.
These variables were confounding variables and identified as independent predictors (McHugh,
2009; Thompson & Zeni, 2011). According to the analysis results, the outcome is described as
having ORs with 95% confidence intervals, which describes the actual relation of the risk factors
and outcomes (Al et al., 2018; McNutt, 2003; Tchetgen Tchetgen, 2013).

It is the substantial boundedness of the statistical model which requires the most attention. For
example, the Hosmer-Lemeshow Goodness-of-Fit test assesses the logistic regression model and Ali
et al. (2018) and Sarkar and Midi (2010) argue that p-values greater than 0.05 are considered as
positive data fits to the model (Ali et al., 2018; Sarkar & Midi, 2010). A model is said to have
Nagelkerke R-squared, the independent variable, freedom, is set and the model is then predicted.
This shows in what proportion the independent variables being analyzed explain the variation in the
status of hypertension (Gémez-Benito et al., 2009; Lumley, 2017). As the full set of procedures, the
relevant ethics boards have approved, which includes anonymising and securely storing the patient
information to protect the subject’s privacy (Agrawal et al., 2008; Pristianty et al., 2023; Rietveld et
al., 1994).

RESULT

Based on the participant profile of the survey, which included 1,108 respondents, the average
demographic of the sample was women aged 45 years and above. Most participants (80.3%) lived
in areas classified as having a very low population density (less than 3,230 people/km?). In terms of
health, most respondents (63.0%) were classified as normoweight. Furthermore, a very large
majority (79.7%) of participants lived in areas without secondary (manufacturing) industries. This
indicates that the sample population largely resided in non-industrialized areas.

Tabel 1.
Characteristics of research participants (n= 1108)
Variable Attribute f %
Age <45yo 483 43.6
45y0 ++ 625 56.4
Population density < 3230/Km? 890 80.3
3230/Km? ++ 218 19.7
Gender Woman 722 65.2
Man 386 34.8
BMI Normoweight 698 63.0
Overweight 410 37.0
Manufacture <2 883 79.7
2++ 225 20.3

The results of the analysis showed that age is a significant risk factor for hypertension, where in the
age group <45 years most respondents were in the normotensive category (88.0%) and only 12.0%
were hypertensive, while at the age of >45 years the proportion of hypertension increased to 42.7%
with OR = 5.465; p = 0.000 and aOR = 5.417; p = 0.000. Population density factors were not
significantly related to hypertension because in areas <3230/km? the proportion of hypertension was
28.5% and in >3230/km? it was 32.6%, with the results of OR = 1.209; p = 0.242 and aOR = 0.973;
p = 0.879. Similarly, gender did not show a significant relationship, where hypertension in women
was recorded at 28.5% and in men 30.8%, with OR = 1.116; p = 0.424 and aOR = 1.137; p = 0.386.
In contrast, body mass index was shown to be a significant risk factor, where the prevalence of
hypertension in the overweight group reached 36.6% compared to normoweight at 25.1%, with OR
= 1.724; p = 0.000 and aOR = 1.670; p = 0.000. Meanwhile, the variable of manufacturing presence
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was not significantly related because the prevalence of hypertension was relatively the same in
areas with a score of <2 (29.7%) and >2 (28.0%), with OR = 0.922; p = 0.623 and aOR =0.972; p =
0.878.

Tabel 2.
Bivariate and Multivariate analysis of risk factors for hypertension (n=1108)
Bivariate analysis Multivariate
Blood Pressure .
analysis
Normo Tension Hypertension
Variable Attributes (n=) (n=) OR P aOR' p
3 (%) 3 (%)
Age <45 yo 425 (88.0) 58 (12.0) 5.465 0.000 5.417 0.000
& 45 yo ++ 358 (57.3) 267 (42.7)

Population < 3230/km2 636 (71.5) 254 (28.5) 1.209 0.242 0.973 0.879
density 3230/km2 ++ 147 (67.4) 71(32.6)

woman 516 (71.5) 206 (28.5) 1116  0.424  1.137  0.386
Gender

man 267 (74.9) 119 (30.8)
BMI normoweight 523 (74.9) 175 (25.1) 1.724 0.000 1.670 0.000

overweight 260 (63.4) 150 (36.6)
Manufacture <2 621(70.3) 262 (29.7) 0.922 0.623 0.972 0.878

2+t 162 (72.0) 63(28.0)

The Hosmer and Lemeshow test yielded a result of p = 0.154 (p > 0.05), indicating a good model
fit, so that the predicted model results do not differ significantly from the observed data results
(Archer & Lemeshow, 2006; Fagerland & Hosmer, 2012; Nattino et al., 2020). However, the
Nagelkerke R-squared value of 0.177 indicates that the model can explain 17.7% of the variation in
the dependent variable under study (Fagerland & Hosmer, 2012; Li et al., 2017).

DISCUSSION

Age and Prevalence of Hypertension

The prevalence of hypertension shows a significant increase with age, especially after individuals
reach 45 years of age. This increase is evidenced by the increasingly high odds ratio in each
subsequent age group, with the elderly being the population at highest risk (Karlen et al., 2023;
Nugroho et al., 2020; Sutriyawan et al., 2022). Hypertension can also be found in young adults (26—
35 years), although the prevalence is relatively lower at around 4.1%. It should be noted that the
prevalence of hypertension in the younger population is associated with multiple risk factors, such
as obesity, diabetes, and mental health disorders (Putri et al., 2025). Furthermore, the increasing risk
of hypertension with age is certainly related to the interaction with comorbidities that are typical of
older adults. Given these findings, it is concluded that although age itself is a constant parameter,
the differences in trends between young and older groups are related to the number of risk factors.

Modifiable risk factors significantly amplify the influence of age on high blood pressure. Stress
plays a significant role in the relationship between age and high blood pressure. Older adults who
experience high levels of stress have up to a 4.2-fold higher risk (Eka et al., 2022; Sutriyawan et al.,
2022). Stress increases the risk of high blood pressure in older adults by activating the sympathetic
nervous system and RAAS, leading to blood vessel constriction and fluid retention, and by
overactivating the HPA axis, leading to long-term elevations in cortisol (Gideon et al., 2020; Kim &
Thiruvengadam, 2024). Inflammation and narrowed blood vessels further complicate blood pressure
control in adults (Gideon et al., 2020; Kim & Thiruvengadam, 2024).

Furthermore, excessive sodium intake is a major factor that increases the risk of high blood
pressure. Studies show that agricultural workers and the elderly are five times more likely to
experience excessive sodium intake (Astuti et al., 2024; Sutriyawan et al., 2022). Excessive sodium
intake increases the amount of extracellular fluid and its outflow to the heart. This activates the
rennin-angiotensin-aldosterone system and increases vascular resistance, resulting in added burden
on the heart (Bailey & Dhaun, 2024). Both as individual risk factors and in combination, physical
inactivity and excess weight increase the risk of high blood pressure, especially in older age (Purba
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et al., 2019; Sutriyawan et al., 2022). Physical inactivity increases the risk of high blood pressure by
lowering sympathetic nervous system activity, insulin sensitivity, and oxidative stress as well as
inflammation, and by increasing inflammation. These factors lead to impaired blood vessel function
and increased vascular resistance (Clayton et al., 2023).

Psychosocial stress in itself is a risk factor which aggravates the hypertension that comes with
increasing age (Istiana, 2019; Sutriyawan et al., 2022). Therapies nonadherence and clinical
outcomes for depressed elderly patients are usually much worse (Yogisutanti & Suhat, 2025).
Individuals in this age group are at risk of developing hypertension and psychosocial stress, which
group therapy and stress management have been effective in treating, is a risk factor for this
(Rohmana et al., 2021). Considering all above, the risk of hypertension is largely age dependent in
the elderly; age is the non modifiable risk factor, while the other risks are modifiable. Stress and salt
are the main and most direct targets for hypertension prevention and treatment in the elderly (Eka et
al., 2022; Karlen et al., 2023; Suprapti et al., 2023; Sutriyawan et al., 2022)

Population Density and Hypertension

Astutik et. Al. (2021) has conducted an analysis which indicates that there is a significantly higher
concentration of urban dwelling elderly women with high blood pressure. The authors of the study
point out a troubling deficit in the literature. Specifically, there is a gap in the study where the
prevalence of hypertension and where the women in the countryside is lower at 27.8% compared to
the 37.25% hypertension prevalence of women located in the urban areas. Such studies indicate that
urban migration, regardless the socioeconomic status of the individual, is a health detriment for the
migrant. One explanation of the urban health disadvantage is the population is unable to maintain a
properly balanced diet. The combination of a diet consisting primarily of calorie dense foods, a lack
of physical activity (due to the difficulty in urban sprawl traffic) and high levels of pollution greatly
endangers health. These studies suggest that migration to urban settings is associated with lifestyle
and behavioral changes with regard to hypertension, more so for the older population (Astutik et al.,
2021). The result of this is that women residing in these areas tend to have increased blood pressure
which indicates that health policies aimed at promoting supportive lifestyle changes are insufficient.
The growing disease burden for people living beyond the city given new intricacies like a swiftly
increasing aging population, clouded barriers to healthcare, absence of health education, and other
such factors is acute. As alarming as it may sound, chronic conditions, especially hypertension, are
shockingly widespread among the elderly population in the rural areas (Mulia & Prajitno, 2020).
Without a tiered approach to healthcare, ineffective pathways and the growing population are all
particularly of concern because the aging process inevitably happens to everyone. Aging cycles lead
to decline in organ functional ability, decreased elasticity of arterial and organ, and diminishing
organ capacity.(Ng et al., 2006). Individuals have displayed with age an increasing number of
intricate details as to the above conditions. This translates to a much higher level of organ
dysfunction and hypertension. The cited studies, particularly the first, demonstrate the rural areas is
the region where the greatest lack of hypertension treatment is available. Having said that, it is said
hypertension treatment, once started, goes on an unlimited escalatory course and is lack the contrary
to the rural areas where treatment is the most needed (Mulia & Prajitno, 2020; Ng et al., 2006).

Access levels is an important issue of why patients are non adherent to therapy and antihypertensive
medication. Adherence is better the closer one lives to the health center. People in the far zone,
especially with mobility constraints, are worse off than those near a health center and face more
difficulties in accessing and monitoring blood pressure and therapy adherence (R. Rahmawati &
Bajorek, 2018a). The removal of mobility barriers to health services, coupled with evidenced based
education, is vital to improve hypertension control (R. Rahmawati & Bajorek, 2018b; Yunus, 2025).

Increasing with age, in remote areas, hypertension is found in approximately 15% to 30% of the
total population. This is well known, and documented all over the world. It is said that as one gets
older, their blood vessels stiffen, decreasing elasticity (Agrawal et al., 2008). Those vessels become
more difficult, and require more effort from the heart to pump blood through. There is a variety of
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factors that influence blood pressure. Beyond age, as one region of the country more developed than
others, certain social conditions greatly affect the spread of hypertension. Such factors include lack
of medical attention, poor education, and lack of understanding of the urgency for taking action in
hypertension (Agrawal et al., 2008). Citizens in the unexamined category, as well as those in the
untreatable category, come from the lower region of the country, where proper medical attention
and care is highly lacking. This dramatically increases the chances for cardiovascular diseases as
well as premature death.

Feedback given to and trained with health professionals in the support and education of the
community in the management of hypertension in rural areas has been shown to be beneficial.
These programs tend to start with surveys and interviews to understand community needs, the
provision of professional community-based programs, and the establishment of local support groups
for blood pressure monitoring. Participants of this outreach, that encompasses presentations and
discourse with an aim of advancing community knowledge on hypertension, blood pressure self-
monitoring, and medication adherence at the population level, are provided with educational
materials such as brochures and explained and pictorial posters (R. Rahmawati & Bajorek, 2015).
The integration of health professionals, such as practitioner health monitors, to assist local health
systems, have been trained in the skills of measuring, recording and analyzing blood pressure
(Salazar et al., 2005). More practitioner health monitors are needed to accomplish this (R.
Rahmawati & Bajorek, 2015). Reports have shown that the community, knowledge, attitude and
practice changes have been made positive in terms of hypertension management together with the
increase in blood pressure and medication adherence (Salazar et al., 2005).

The Gender Difference in Hypertension

It's demonstrated that it occurs at a younger age with men more than it does with women. Above the
age of sixty men also manage the condition much more effectively than women. The situation with
women is different. She has a much greater decline in control rates for the age group when
compared to men (Antonicelli et al., 2000; Choi et al., 2017; Dorobantu et al., 2021; Yeo et al.,
2024). Authored studies have characterized it with greater prevalence in postmenopausal women
older than 50 years of age. The high number of reported cases may be associated with decreased
control rates due to side effects of therapy and poor adherence. Collected data indicate that women,
especially those who are older or have comorbidities, are at higher risk of experiencing side effects.

The higher risk of side effects in women leads to lower disease control, despite the greater
awareness and therapeutic treatment women receive compared to men (Andala et al., 2024; Setiati
& Sutrisna, 2005; Suprapti et al., 2023). Moreover, several factors, such as medication adherence
and medication use, also influence disease control. According to (R. Rahmawati & Bajorek, 2015;
Widayani et al., 2024), medication adherence is influenced by knowledge, acceptance, and
perceived benefits. The more knowledgeable patients are about their disease, the more they adhere
to their medication because they are aware of the consequences. Other factors, such as acceptance
of the therapy, must first be experienced by the patient so that they can feel the benefits of the
therapy. The existence of pharmacist-supported programs and simple regimens can help patients
improve their medication adherence by being consistent in taking their medication. This is because
pharmacists support them indirectly by providing information, counseling, and periodic monitoring,
as well as identifying problems with medication administration. Moreover, simple treatment
regimens can simplify the treatment process for patients.

Pharmacist-based programs and their simplified regimens aim to help patients, particularly in rural
Java, who still strongly prefer traditional medicine, use their medications correctly. In fact, many
rural residents still prefer traditional medicines over conventional ones. Some even use the
technique of mixing medicines before taking them (Basuki et al., 2004; N. Rahmawati et al., 2021;
R. Rahmawati & Bajorek, 2016). Drug substitution and mixing practices are influenced by several
factors, such as culture, availability, cost, and inherited beliefs. Local culture and inherited beliefs
play a significant role in influencing adherence levels. Rural families often adhere to patriarchal
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practices, which often hinder women's adherence to treatment, as health decisions can be influenced
by male family members (Puspitasari et al., 2022; Widyakusuma et al., 2023). Furthermore, rural
communities are still afraid of modern developments and therefore still prefer to use traditional
medicines. They believe that drugs can cause dependence (Pristianty et al., 2023; R. Rahmawati &
Bajorek, 2016)

Correlation of BMI and Hypertension

Body mass index (BMI) is an anthropometric measure that has a significant and consistent
association with an increased risk of hypertension. Epidemiological evidence shows that an increase
in BMI correlates with a 7.64-fold increased risk of hypertension. This shows that individuals with
a high BMI, such as those who are overweight or obese, have an almost eight times higher risk than
individuals with a normal BMI (Tesfaye et al., 2007). This relationship is consistent and persistent:
for every 1 kg/m? increase in BMI, systolic blood pressure increases by approximately 1.6 mmHg
(Yusni et al., 2024). Explanations for this relationship range from stimulation of the renin-
angiotensin-aldosterone system, increased insulin resistance, abnormalities of the blood vessel wall,
and increased sympathetic nervous system activity. All of these factors contribute to elevated blood
pressure.

Other signs to measure Class one Obesity having a BMI between 30 to 35 threshold is also
abdominal golden ratio also assessed based on waist circumference. Over the years and stronger and
weaker, almost open and closer and, free fatty acids. Such as bolus type, starker and starker in what
is strong, blood free fatty acids weak fat tissue. Clinically, and more is over the waist circumference
is waist more than the other indicators central Blood pressure Waist is one of the central Both blood
pressure BMI is body waist circumference and Cardiovascular Metabolic high blood pressure is
BMI and others. Doom of fat waist circumference central as compared and more. Chronic baseline,
and other blood pressure and the measure is taken with an ounce.Solely including Body Mass Index
(BMI) & waist circumference among other factors is Body Mass Index (BMI) & waist NCC
circumference among other factors is waist circumference is still waist circumference is still waist
circumference is still considered the most accurate predictors of high blood pressure risks especially
in women. Excess visceral fat is capable of liberating free fatty acids and inflammatory factors
which provoke and maintain inflammatory and oxidate stress related chronic diseases. This
diminishes blood vessels and provokes high blood pressure (Dewi et al., 2019). Several studies
prove waist circumference is more accurate than BMI predicting the risks of cardiovascular and
other metabolic diseases and hypertension because it directly measures fat considered lethal of the
body (Tuan et al., 2009). Hence, in clinical medicine intertwined with epidemiology and in the
realm of public health practice This can aid in identifying target at-risk population and enhance
hypertension control strategies tailored to these individuals. Urban residents face obesity as a
consequence of not meeting energy intake and energy expenditure equilibrium as noted by Aizawa
(2018). City residents do not practice good nutrition due to low socio-economic status and do not
bother to buy healthy food. The higher spending on ultra-processed food that is high in
carbohydrate, fat and sugar is a predictor of obesity and urban hypertension in developing countries
(Baliwati et al., 2025; Evans, 1990).

The Effect of Industrialization on Hypertension

A direct correlation between the number of manufacturing industries in a region, such as Gatak, and
the prevalence of hypertension has not been specifically documented in epidemiological studies.
Indirect evidence strongly suggests that the industrialization process creates an environment
conducive to the development of hypertension. Industrialization basically magnifies the workplace
stressors that have been identified as important risk factors for hypertension (Karlen et al., 2023;
Sutriyawan et al., 2022; Wilujeng et al., 2023; Wirayudha et al., 2024). The link further gains
strength upon observation of the complex interrelationship between psychosocial stress, workplace
condition factors, and lifestyle factors on an individual level.
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The amount of psychosocial stress that industrial workers may experience has a direct correlation to
their likelihood of developing hypertension. Demonstrate that industrial workers who operated
under stress experienced hypertension six times more than their lower-stress counterparts
(Rengganis et al., 2020). Psychosocial stress can be caused by oppressive workloads, high ambient
temperatures, or a lack of support and encouragement from peers and superiors (Cristenzein &
Adhi, 2021; Putra et al., 2021). Astuti et al. (2024) and Saputri et al. (2020) describe how high
ambient temperatures can induce dehydration, and coupled with excessive sweating and increased
strain on the cardiovascular system, can precipitate short- and long-term high blood pressure.

The aforementioned factors, in conjunction with the lifestyle choices a person makes, can lead to
higher levels of stress and are more likely to contribute to hypertension. Smoking, physical
inactivity, and a diet high in salt and fat designed to relieve tension and the psychosocial aspects of
work tend to be counterproductive and worsen the overall condition. Analysis of work stress factors,
both qualitative (e.g., role conflict) and quantitative (e.g., long working hours), shows a 4- to 7-fold
increased risk of hypertension (Krisnawati et al., 2006). Heat stress in a factory environment can
increase physiological burden and raise blood pressure (Ridwan et al., 2023; Rinawati et al., 2019).
Comparisons between manufacturing and non-manufacturing workers consistently show that the
unique occupational exposures in industrial environments place manufacturing workers at a higher
risk category (Istiana, 2019; Ramachandran et al., 2022; Ridwan et al., 2023).

The limitations of direct epidemiological data do not negate the validity of the industrial work
environment as a significant determinant of health. Existing scientific evidence collectively
confirms that the work environment in the manufacturing sector is a substantial and, in principle,
modifiable risk factor for hypertension. Interventions working on managing work stress, enhancing
environmental ergonomics as well as healthy lifestyle promotions reduce this risk considerably
(Krisnawati et al., 2006; Putra et al., 2021; Rengganis et al., 2020).

Practical Implications

Community-based volunteer activities in rural areas are highly effective in spreading information
about high blood pressure and its treatment. The members of the community are responsive to the
volunteered training on physical activity, stress management, and salt intake reduction (R.
Rahmawati & Bajorek, 2015). In the community they serve, volunteers actively support treatment
adherence and long-term management by monitoring blood pressure, medication intake, and
offering psychosocial support. Organized programs at the workplace seen to encompass stress
management, reduction of workloads, and the encouragement of healthy behaviors go a long way in
minimizing the high blood pressure risks linked to prolonged sitting and high-pressure occupations
(Salazar et al., 2005). There is an increased productivity and a reduction in work related
hypertension cases. These programs greatly depend on the understanding of cultural differences.
According to R. Rahmawati & Bajorek (2015), the acceptability and effectiveness of the treatment
increases when traditional medicine is complemented with evidence-based medicine and local
cultural beliefs and gender perspectives are taken into account. Moreover, the use of Body Mass
Index (BMI) guidelines appropriate for the Asia-Pacific region helps to better assess risk among the
Indonesian population due to the low body composition and metabolic response compared to
Western countries (Mulyasari et al., 2023). This approach allows for much earlier identification of
subjects at risk and more tailored interventions.

CONCLUSION

Age and Body Mass Index (BMI) are factors that can be used to predict high blood pressure. People
over 45 have a five fold risk of high blood pressure compared to those under 45. Overweight people
have 1.7 fold risk of high blood pressure compared to people of normal weight. Gender, population
density, and living near a factory were not significantly associated with high blood pressure. This
suggests that the prevention of high blood pressure should be aimed at older adults and overweight
people by encouraging more healthy living and better detection programs.
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