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ABSTRACT

Background: Coronary heart disease (CHD) remains a major cause of morbidity and mortality in Indonesia and is closely
associated with cardiometabolic risk factors such as obesity, smoking, hypertension, and diabetes mellitus. Describing the
distribution of these risk factors in specific clinical settings is essential for risk stratification and targeted prevention.
Objective: This study aims to describe the age profile and cardiometabolic risk factors, including obesity, smoking history,
hypertension, and diabetes mellitus among CHD patients attending the Cardiology Clinic of RSD Dr. H. Soemarno
Sosroatmodjo from January to June 2025. Methods: A retrospective descriptive cross-sectional study was conducted using
secondary data from medical records, with total sampling of all eligible CHD patients who met the inclusion and exclusion
criteria. Variables assessed were age groups, obesity based on body mass index, smoking history, hypertension defined
according to standard clinical criteria, and diabetes mellitus. Data were analyzed using univariate methods and presented as
frequencies and percentages. Results: Of 139 samples, 129 were eligible for analysis. Most patients were in the elderly age
group. Obesity was present in (50.4%) of patients, predominantly class I obesity. Smoking history was identified in (89.9%)
of patients. Hypertension and diabetes mellitus were also frequently identified as coexisting conditions, with (24.1%) of
patients having established hypertension (grade 1 & 2) and (7.0%) diagnosed with diabetes mellitus. Conclusion: The high
burden and coexistence of obesity and smoking among CHD patients highlight the importance of integrated cardiometabolic
risk assessment and management in clinical practice.
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INTRODUCTION Factor-alpha (TNF-a), which induce endothelial dysfunction
and promote atherogenesis.>’ This chronic low-grade
inflammation, coupled with insulin resistance and
dyslipidemia, fosters a pro-thrombotic environment that
accelerates plague accumulation.?

Concurrent with metabolic risks, cigarette smoking
acts as a potent environmental accelerator of vascular
damage.” The toxic components of cigarette smoke,
including nicotine and carbon monoxide, induce oxidative
stress and direct endothelial injury.>*° is oxidative burden
directly scavenges nitric oxide (NO), a crucial molecule for

Coronary Heart Disease (CHD) remains the leading
cause of cardiovascular mortality globally*. The World
Health Organization (WHO) identifies cardiovascular
diseases as the primary contributor to non-communicable
disease deaths, with CHD accounting for a significant
portion of this burden.™? As of late 2024, it is estimated that
approximately 250 million people suffer from CHD
globally, resulting in around 9 million deaths annually.®
This epidemiological magnitude underscores the critical role

of modifiable risk factors in the pathogenesis of coronary
atherosclerosis.

The pathogenesis of CHD is complex and
multifactorial, primarily driven by endothelial dysfunction
and chronic inflammation. Among various risk factors,
obesity and smoking exert profound deleterious effects
through distinct yet synergistic mechanisms.>* Obesity is
not merely a state of excess energy storage but as condition
of “adiposopathy” or chronic low-grade inflammation.>®
Hypertrophic adipose tissue functions as a pathologically
active endocrine organ that secretes pro-inflammatory
cytokines, such as Interleukin-6 (IL-6) and Tumor Necrosis
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vascular homeostasis, thereby impairing vasodilation and
promoting endothelial injury.’’ The synergistic effect of
these mechanisms accelerates plaque formation and
instability, increasing the risk of acute coronary events.
Despite the well-established link between these risk
factors and CHD, regional data regarding their specific
prevalence in North Kalimantan remains limited. RSD dr.
H. Soemarno Sosroatmodjo, one of the hospitals in North
Kalimantan, manages a high volume of CHD cases.
However, a detailed clinical profile describing the clustering
of obesity, smoking, and comorbidities among these patients
has not been adequately documented. Understanding this
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local risk factor profile is essential for risk stratification and
for developing targeted secondary prevention strategies
relevant to the specific demographics of the region.

Therefore, the primary objective of this study is to
describe the age profile and determine the prevalence of key
cardiometabolic risk factors, specifically obesity, smoking
history, hypertension, and diabetes mellitus, among patients
with CHD attending the Cardiology Clinic of RSD Dr. H.
Soemarno Sosroatmodjo.

MATERIALS AND METHODS

This descriptive observational study utilized a cross-
sectional design with a retrospective approach. The study protocol
was reviewed and approved by the Research Ethics Commission
of the Faculty of Medicine, Udayana University (Ethical
Clearance Number: 2084/UN14.2.2.VI1.14/LT/2025). The
research was conducted in strict adherence to the Declaration of
Helsinki regarding patient confidentiality and data privacy.

The study was conducted at the Cardiology Outpatient
Clinic of RSD Dr. H. Soemarno Sosroatmodjo, a hospital in
Tanjung Selor, North Kalimantan. The study population consisted
of all patients clinically diagnosed with CHD recorded in the
medical registry from January to June, 2025.

A total sampling technique was employed to recruit
participants. The inclusion criteria were: (1) male patients, (2)
aged >35 years, and (3) had a confirmed diagnosis of CHD.
Patients with  incomplete medical records regarding
anthropometric measurements (height and weight), smoking
history, blood pressure, or glycemic status were excluded from

the study. Out of 139 initially identified records, 129 subjects met
the eligibility criteria and were included in the final analysis.

Data extraction was performed using a structured checklist
to assess anthropometric indicators and cardiovascular risk factors
directly from medical records. Based on age, the study population
was stratified into two distinct categories: "Adults", defined as
patients aged 36-59 years, and "Elderly", defined as those aged
>60 years. Body Mass Index (BMI) was calculated based on
weight and height, utilizing the International Association for the
Study of Obesity (IASO) guidelines for the Asia-Pacific
population and categorized as “Obese” if the patient is classified
as Obesity Class | (25-29.9 kg/m?) or Obesity Class II (>30
kg/m2).*"# Smoking history was recorded as "Yes" for patients
with any documented history of chronic cigarette consumption.
Furthermore, hypertension was categorized as a binary variable,
where patients with a recorded systolic blood pressure >140
mmHg and/or diastolic blood pressure >90 mmHg were classified
as hypertensive.”*** Similarly, DM status was determined based
on the definitive physician diagnosis documented in the patient's
medical history, reflecting a state of chronic hyperglycemia due to
insulin resistance or secretion defects.®

All gathered data were subjected to a cleaning and coding
process to ensure accuracy. Statistical analysis was performed
using SPSS software (Statistical Package for the Social Sciences).
Univariate analysis was conducted to determine the frequency
distribution and percentage of demographic characteristics and
cardiometabolic risk factors. Data are presented as descriptive
statistics (n, %) to illustrate the prevalence of obesity, smoking,
hypertension, and DM.

RESULTS
Table 1. Distribution of subjects by age category
Age characteristic Frequency
N (129) %
Adult 54 (41.9)
Elderly 75 (58.1)

A total of 129 male patients with confirmed CHD were
included in the final analysis. Table 1 demonstrates the
demographic distribution demonstrated a predominance of
patients in the elderly age group (=60 years), accounting for

(58,1%) of the total patients, compared to the adult age group
(35-59 years). This age profile is consistent with the degenerative
nature of atherosclerotic vascular disease.

Table 2. Classification of obesity status based on Asia-Pacific BMI Guidelines

BMI classification Frequency

N (129) %

Underweight 1 (0.8)
Normal 36 (27.9)
Overweight 27 (20.9)
Obesity class | 53 (41.1)
Obesity class I 12 9.3)
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Analysis of anthropometric data revealed a substantial
burden of adiposity within the study population. As shown in
Table 2, more than half of the subjects (50.4%) were classified as
obese according to the Asia-Pacific classification guidelines.
Specifically, Obesity Class | was the most frequent phenotype

observed, comprising 53 patients (41.1%) of the total population,
while Obesity Class Il was found in 12 patients (9.3%). Only 36
patients (27.9%) presented with a normal BMI. This distribution
highlights a significant shift towards metabolic accumulation in
this study.

Table 3. Prevalence of Smoking History among CHD Patients
Smoking history Frequency
N (129) %
Yes 116 (89.9)
No 13 (10.1)

Smoking was identified as the most pervasive
modifiable risk factor in this study. Table 3 demonstrates an
overwhelming disparity between smokers and non-smokers.
With (89.9%) of patients reporting a history of cigarette

consumption, this finding underscores smoking as a primary
environmental driver of endothelial injury in this specific
male population.

Table 4. Distribution of blood pressure categories
Blood pressure classification Frequency
N (129) %

Optimal 28 (29.5)
Normal 35 (27.1)
High-normal 25 (19.9)
Hypertension grade 1 21 (16.3)
Hypertension grade 2 10 (7.8)

Regarding blood pressure control, the study stratified
patients into detailed categories to capture the full spectrum of
hemodynamic risk. As shown in Table 4, less than one-third of
the patients (29.5%) presented with optimal blood pressure. A

significant proportion of patients were classified as "High-
Normal" (n=25; 19.4%) or established Hypertension (Grade 1 and
2), indicating a widespread loss of vascular compliance and
regulation.

Table 5. Prevalence of DM
DM status Frequency
N (129) %
Yes 9 @)
No 120 (93)

The assessment of glucose metabolism disorders is
summarized in Table 5. A substantial number of patients had a
confirmed diagnosis of DM. The presence of this comorbidity

adds a layer of systemic metabolic dysfunction, which is known
to accelerate plaque calcification and instability.

Table 6. Distribution of cumulative CHD risk factors per patient
Number of Risk Factors Frequency
N (129) %

0 Risk factor 5 (3.9)
1 Risk factor 48 (37.2)
2 Risk factors 56 (43.4)
3 Risk factors 19 (14.7)
4 Risk factors 1 (0.8)
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Beyond isolated variables, this study analyzed the
cumulative burden of risk factors within individual patients.
As detailed in Table 6, a significant proportion of the study
population was subjected to multiple simultaneous
cardiovascular insults. Specifically, (58.1%) of subjects
presented with at least two concurrent risk factors. The most
prevalent pattern was the dual-risk phenotype (43.4%).

DISCUSSION
Demographic Characteristics based on Age and Gender

The demographic profile of CHD patients in this study
was predominantly characterized by elderly individuals (>60
years), accounting for 58.1% of the total sample. This
finding aligns with the established understanding of age as a
non-modifiable risk factor.! Aging is characterized by a
systemic reduction in endothelial nitric oxide synthase
(eNOS) activity and bioavailability of NO, a crucial
vasodilator ~ and anti-atherogenic molecule.**’
Simultaneously, the accumulation of reactive oxygen
species (ROS) over decades induces chronic oxidative
stress, promoting inflammation and the stiffening of arterial
walls."*® This structural remodeling increases pulse wave
velocity and afterload, thereby exacerbating the
vulnerability of coronary arteries to atherosclerotic plaque
formation and rupture.'®

The study population consisted entirely of male
patients as determined by the specific inclusion criteria
designed to focus on this high-risk demographic. By
focusing exclusively on males, this study eliminates the
confounding variable of hormonal protection found in
females, allowing for a clearer analysis of metabolic and
lifestyle risk factors.

From a physiological perspective, the inherent
susceptibility of the male gender is often attributed to the
absence of the cardioprotective effects of estrogen. In
females, estrogen is understood to enhance endothelial
eNOS activity.’® The lack of this hormonal protection in
males renders the vascular endothelium more susceptible to
oxidative stress and inflammatory damage earlier in life®.

Obesity

The study identified that over half of the patients
(50.4%) were obese, with a predominance of Class | Obesity
(41.1%). This prevalence is notably higher compared to
previous findings by Syahryan Gibran & Nurulhuda in 2023
at RS Islam Jakarta Cempaka Putih, which reported an
obesity rate of (32.9%) among CHD patients.”* This
observation aligns with the perspective that adipose tissue
functions as more than a passive energy depot. In the
context of CHD, excess adiposity is increasingly recognized
as a pathologically active endocrine organ.”*2

According to established literature, the hypertrophy of
adipocytes associated with obesity may alter their secretory
profile. This process is suggested to elevate levels of pro-
inflammatory cytokines, specifically Tumor Necrosis
Factor-alpha (TNF-a) and Interleukin-6 (IL-6), while
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potentially suppressing the secretion of adiponectin.>’ Such
an imbalance is described as contributing to a milieu of
chronic low-grade inflammation, which is a known factor in
the acceleration of foam cell formation within the arterial
intima.’

This chronic inflammation directly impairs vascular
homeostasis. Pro-inflammatory cytokines activate the
(nuclear factor kappa-light-chain-enhancer of activated B
cells) NF-xB pathway in endothelial cells, leading to the
downregulation of endothelial eNOS and a subsequent
reduction in NO bioavailability.?? Without sufficient NO,
the coronary endothelium loses its ability to maintain
vasodilation and resist leukocyte adhesion.’® Furthermore,
the excess free fatty acids (FFAS) released from insulin-
resistant adipocytes induce lipotoxicity in non-adipose
tissues, including the myocardium and arterial walls,
thereby accelerating plaque progression and increasing the
susceptibility to acute coronary events.?

Furthermore, the high prevalence of obesity in this
cohort was observed alongside other metabolic
comorbidities. The significant proportion of patients with
obesity suggests that weight management interventions
might need to be prioritized further in the secondary
prevention strategies for this population.

Smoking History

The study revealed that a history of smoking was the
most prevalent risk factor in the study population, identified
in (89.9%) of patients. This prevalence is alarmingly high
and significantly exceeds findings from comparable
hospital-based studies in Indonesia. For instance, research
conducted at RS Islam Jakarta Cempaka Putih reported a
smoking prevalence of (51.8%) among CHD patients, while
a study at RS Pendidikan Prof. Dr. Chairuddin P. Lubis
Medan recorded (69.8%).2** The exceptionally high rate of
smoking in this population suggests that in this specific
population, tobacco exposure acts as the primary
environmental insult driving the epidemic of coronary
atherosclerosis, potentially overshadowing other traditional
risk factors.

The mechanistic link between this chronic exposure
and coronary pathology is chemically multifaceted.
Cigarette smoke introduces a massive load of exogenous
ROS, including superoxide anions and hydroxyl radicals,
directly into the systemic circulation.® These ROS rapidly
react with vascular NO to form peroxynitrite.® In this
dysfunctional state, the eNOS enzyme paradoxically
generates more superoxide instead of NO, perpetuating a
vicious cycle of oxidative stress and vascular injury.

Furthermore, the toxic components of cigarette smoke,
particularly nicotine and carbon monoxide (CO),
synergistically accelerate plague instability.?® Nicotine
exerts a potent sympathomimetic effect, increasing heart
rate and myocardial oxygen demand while simultaneously
imposing hemodynamic shear stress on the arterial wall.’
Concurrently, CO binds to hemoglobin with high affinity to
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form carboxyhemoglobin, inducing systemic hypoxia that
aggravates endothelial permeability.”® This allows Low-
Density Lipoprotein (LDL) to easily penetrate the sub-
endothelial ~ space, where it undergoes oxidative
modification and is scavenged by macrophages to form
foam cells, the hallmark of the vulnerable atherosclerotic
plaque.?*

Hypertension

The study observed that (24.1%) of the patients had a
recorded history of hypertension. This prevalence appears
lower when compared to findings from similar regional
studies, such as those conducted in Sengkang (51.7%),
Cilacap (50.4%), and Gorontalo (64.0%).*** While this
discrepancy might reflect differences in population
characteristics or methodology.

Despite the lower recorded prevalence, the
pathophysiological implications of hypertension in this
population remain significant. According to established
mechanisms, the continuous hemodynamic shear stress
induced by elevated blood pressure mechanically disrupts
the endothelial lining, precipitating a loss of barrier function
and vascular homeostasis.”**** Once the endothelium is
injured, it becomes more permeable to LDL and
inflammatory cells.*® This condition is worsened by an
overactive sympathetic nervous system.>” When combined
with low levels of NO, these factors create an environment
that promotes inflammation and atherosclerosis.*®

Diabetes Mellitus

The study identified a DM prevalence of (7.0%)
among the subjects. This figure is markedly lower compared
to other regional studies, such as those by Budiawan et al. in
Lembean (77.1%) and Usri et al. in Makassar (67.5%).%
Similar to the findings on hypertension, this lower
prevalence might be influenced by effective glycemic
control in a secondary care setting potentially masks the
diagnosis in retrospective data reviews.

However, even at this lower prevalence, the presence
of DM carries significant pathophysiological weight.
Hyperglycemia is described as a critical factor in the non-
enzymatic glycation of proteins, leading to the formation of
Advanced  Glycation  End-products  (AGEs).**#?
Furthermore, AGEs bind to their specific receptors (RAGE)
on endothelial cells, triggering a signaling cascade that
activates Nicotinamide Adenine Dinucleotide Phosphate
(NADPH) oxidase.*** This enzyme is a major producer of
superoxide anions, which rapidly scavenge NO to form
peroxynitrite.**

The resulting depletion of NO impairs endothelium-
dependent vasodilation and promotes a pro-thrombotic state.
Additionally, hyperglycemia activates Protein Kinase C
(PKC), which upregulates the expression of vasoconstrictor
endothelin-1 and adhesion molecules (VCAM-1, ICAM-
1).%% This facilitates the recruitment of monocytes into the
sub-endothelial space, where they transform into foam
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cells.®*" Consequently, the presence of diabetes remains a
clinically critical finding, as the resulting metabolic
dysfunction provides a persistent stimulus for vascular
inflammation and plaque instability, directly contributing to
the pathogenesis of coronary artery occlusion

CONCLUSION AND SUGGESTION

Based on the results and discussion, this study
concludes that the male CHD population at RSD Dr. H.
Soemarno Sosroatmodjo is characterized by a severe burden
of modifiable risk factors, forming a phenotype of
"Metabolic-Oxidative  Syndrome." The pathology is
overwhelmingly driven by the synergistic toxicity of chronic
smoking (89.9%), which serves as the primary source of
oxidative vascular injury, and obesity (50.4%), which
contributes to systemic chronic inflammation. Furthermore,
the majority of patients presented with a clustering of
multiple risk factors (2 concurrent insults), confirming that
endothelial dysfunction in this setting is multi-factorial.
These findings indicate that secondary prevention efforts in
this region have been suboptimal, allowing risk factors to
accumulate unchecked until the onset of clinical events.

Based on the high prevalence of modifiable risk factors
identified, it is recommended that clinical management at
RSD Dr. H. Soemarno Sosroatmodjo shifts from
symptomatic treatment to aggressive upstream intervention,
prioritizing mandatory smoking cessation programs and
rigorous metabolic screening for all CHD patients.
Institutional policy should support this by establishing an
integrated secondary prevention unit focused on long-term
lifestyle modification to prevent recurrent cardiac events.
Furthermore, future research should expand the scope to
include female participants and incorporate serological
biomarkers of inflammation (e.g., hs-CRP) and oxidative
stress to provide direct biomolecular evidence of the
mechanisms driving disease progression in this population.

STUDY LIMITATIONS

Several limitations inherent to this study must be
acknowledged. This study relied on clinical surrogates (such
as BMI and smoking history) to infer metabolic risk and
oxidative stress. Due to resource constraints, direct
serological biomarkers of inflammation (e.g., hs-CRP, TNF-
a, IL-6) and oxidative damage (e.g., oxidized LDL, plasma
cotinine) were not measured. Consequently, the mechanistic
links discussed, such as endothelial inflammation and ROS
generation, are based on theoretical extrapolation from
established literature rather than direct biomolecular
evidence from the subjects.

The use of secondary data from medical records
introduces the potential for information bias. As noted in the
discussion regarding hypertension and diabetes, the
recorded prevalence may underestimate the true biological
burden due to the "treatment paradox," where controlled
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clinical parameters in patients on secondary prevention
therapy mask baseline severity. Finally, the intentional
restriction of the study population to male patients, while
necessary to eliminate hormonal confounding, limits the
generalizability of these findings to female patients, who
may exhibit distinct risk factor profiles.
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