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Abstract

Cigarettes are processed tobacco products containing addictive substances that are consumed by burning and
inhaling the smoke. Long-term smoking can trigger cardiovascular disease, one mechanism of which is
hyperlipidemia resulting from elevated blood triglyceride levels. Triglycerides are the primary lipids found in fat
deposits and dietary sources. This study aimed to analyze differences in blood triglyceride levels among active
smokers based on smoking duration at Muhammadiyah Clinic Garut. A quantitative cross-sectional design was
used, involving 20 male smokers registered as patients at the clinic who underwent triglyceride testing.
Triglyceride levels were measured using the GPO-PAP method. The Shapiro-Wilk test indicated normally
distributed data (p>0.05), followed by Levene's test, ANOVA, and Tukey post hoc analysis. Mean triglyceride
levels were 153.3 = 4.2 mg/dL in the <l-2-year group, 187.3 + 18.8 mg/dL in the 3-5-year group, and 320.6 +
69.5 mg/dL in the >10-year group. Shapiro-Wilk p-values were 0.910, 0.231, and 0.648, while Levene's test
indicated homogeneous variance (p=0.051). ANOVA demonstrated significant differences in triglyceride levels
according to smoking duration (p<0.001), and Tukey testing showed significant differences between all groups
(p=0.002 and p<0.001). These findings demonstrate significant differences in triglyceride levels based on smoking
duration.
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1. Introduction

Cigarettes are processed tobacco products containing addictive substances and are
consumed by burning and inhaling the smoke. To date, smoking remains a public health
problem that is difficult to overcome because it has become integrated into daily activities.
The long-term effects of smoking can trigger cardiovascular disease. One mechanism is
hyperlipidemia caused by increased blood triglyceride levels. Ideally, people should
maintain normal triglyceride levels as an indicator of cardiovascular health. However, the
prevalence of hyperlipidemia in Indonesia reaches 27.9% according to the Ministry of
Health (2018), with high triglyceride levels as a dominant component. Smoking is one of
the contributing factors, with 34.5% of the population aged >15 years being active smokers
according to WHO (2024).

Cigarettes are processed tobacco products wrapped in paper and used by burning and
inhaling the smoke. The Ministry of Health categorizes cigarettes as addictive substances
that can cause dependence and serious health hazards to smokers and people around them.
Cigarettes are made from Nicotiana tabacum, Nicotiana rustica, or their synthetic forms. An
active smoker is an individual who routinely or daily consumes cigarettes. A person is
categorized as a smoker if they have smoked every day for more than six months at the time
of the survey.

Cigarettes contain various chemicals that are harmful to the body. When burned, a
cigarette produces many toxic chemicals. These include nicotine, an addictive substance
that causes dependence. Nicotine can also stimulate adrenaline, thereby increasing heart
rate. Its content in cigarettes is approximately 0.5-3 mg per cigarette. Nicotine stimulates
the liver to produce triglycerides and contributes to insulin resistance, thereby increasing
blood lipids. Tar is a collection of solid, sticky particles that accumulate in the lungs and
gradually reduce pulmonary function. Tar contains carcinogenic substances and is present
at approximately 0.5-35 mg per cigarette. Carbon monoxide (CO) is a toxic combustion gas
that binds to hemoglobin approximately 200 times more strongly than O2, thereby reducing
the blood's oxygen-carrying capacity. One cigarette can produce 3%-6% CO, and this gas
can be inhaled by anyone. Some CO-containing smoke enters the body and some is exhaled
by the smoker. Individuals who smoke for a long period have a higher risk of various
diseases because greater quantities of cigarette constituents are inhaled (WHO, 2021).

Nicotine has addictive and psychoactive effects and can inhibit ciliary activity in the
lungs. Nicotine can stimulate adrenaline, increasing heart activity and blood pressure. This
may contribute to hypertension because the heart is continuously stimulated and blood
pressure rises. Tar in cigarettes can cause cancer. Carbon monoxide may cause narrowing
of blood vessels because it binds hemoglobin approximately 200 times more strongly than
oxygen; cells deprived of oxygen may undergo spasm. If this process continues, blood
vessels become more susceptible to damage and narrowing (CDC, 2024).

Triglycerides are esters of glycerol and three fatty acids that function as the body's
main energy reserve (Nelson & Cox, 2021). When cells require energy, lipase enzymes in
adipose cells break triglycerides down into glycerol and fatty acids and release them into

1220

International Journal of Health Sciences is licensed under a Creative Commons Attribution
4.0 International License



https://doi.org/10.59585/ijhs
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

e-ISSN : 2987-0836 DOI: https://doi.org/10.59585/ijhs

Publish : Association of Indonesian Teachers and Lecturers

International Journal of Health Sciences (IJHS)
Journal Homepage : https://jurnal.agdosi.com/index.php/IJHS/index
Volume 4 | Number 4 | December 2026 |

the bloodstream. These components are then utilized by cells that require them and are
metabolized to produce energy and carbon dioxide (CO2) (OpenStax, 2022).

Triglycerides are the major lipids in fat stores and in food. An increase in triglyceride
levels above the normal limit is referred to as hyperlipidemia. Many people overlook the
negative effects of smoking on smokers themselves and on nonsmokers (van der Plas et al.,
2023).

Blood triglyceride levels are influenced by several factors, including age, because
metabolic function decreases with increasing age and may alter lipid synthesis. Physical
activity such as exercise is also relevant because insufficient physical activity may increase
triglyceride levels, whereas exercise contributes to energy expenditure involving
triglycerides. Irregular dietary patterns, including low-fiber and high-fat food intake, may
also increase triglyceride levels (Nelson & Cox, 2021).

Smoking can cause health disorders such as cardiovascular disease through its effects
on lipid profiles. One cigarette constituent is nicotine, which is rapidly distributed in the
blood and liver. Nicotine increases adrenaline secretion, promoting an increase in free fatty
acid concentrations that stimulate hepatic cholesterol synthesis and secretion, including
hepatic VLDL secretion, resulting in increased blood triglyceride levels. In addition, carbon
monoxide and free radicals trigger lipolysis in adipose tissue, increase the release of free
fatty acids to the liver, and stimulate VLDL production (Behl et al., 2022).

Because smoking is difficult to eliminate from community life, the researcher was
interested in investigating increased triglyceride levels among active smokers, as long-term
smoking is associated with various health problems, including elevated blood triglycerides.
Many people remain unaware of the effect of smoking on triglyceride levels, particularly
when cigarette consumption is high and smoking duration is long. This study is expected to
support early detection of triglyceride abnormalities among smokers. Data on triglyceride
levels among smokers at Muhammadiyah Clinic were previously limited, even though such
data are important for specific interventions.

2. Research Methods

This quantitative cross-sectional study examined serum triglyceride levels among
male smokers at Muhammadiyah Clinic Garut. The study was conducted from April to
August 2026, with sample collection in April 2026. The population comprised 50 male
patients scheduled for triglyceride testing, of whom 20 were selected through purposive
sampling. Inclusion criteria were active smoking of more than one cigarette daily for at least
six months, fasting for 8—12 hours, willingness to provide informed consent, and scheduled
triglyceride examination. Exclusion criteria included alcohol consumption, non-smoking
status, failure to fast, and concurrent medical therapy for triglyceride-related conditions.

Primary data included serum triglyceride levels and respondent characteristics
collected through questionnaires and guided interviews, covering age, occupation, smoking
duration, cigarette consumption, and fasting history. Venous blood (3 mL) was collected
after confirming fasting status, labeled, and centrifuged at 3,000 rpm for 10 minutes using
an Oregon LC-04S centrifuge. Serum triglycerides were measured using a Mindray BA-
88A semi-automatic chemistry analyzer. The procedure used the GPO-PAP method
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according to the reagent SOP, with 10 puL serum and 1,000 uL reagent, incubation at 37°C
for 10 minutes, and absorbance measurement at 546 nm.

Data were analyzed statistically using the Shapiro—Wilk test for normality, Levene’s
test for homogeneity of variance, analysis of variance (ANOVA), and Tukey’s post hoc test.
The analysis was intended to evaluate differences in triglyceride levels according to the
study variables.

. Results and Discussion
a. Result
Table 1. Shapiro-Wilk Test of Blood Triglyceride Levels Based on Smoking Duration
Smoking Duration N Mean = SD Shapiro-Wilk Interpretation
(years) (mg/dL)
<1-2 6 153.2+4.2 0.910 Normal
3-5 9 187.3 £ 18.8 0.231 Normal
>10 5 320.6 £ 69.6 0.648 Normal

Based on the Shapiro-Wilk normality test, all p-values were >0.05; therefore,
triglyceride data were considered normally distributed. Subsequent analysis used
Levene's test and ANOVA.

Table 2. Levene's Test

Variable n F dfl df2 p-value Interpretation
Smoking 20 3.56 2 17 0.051 Homogeneous
Duration
Levene's test produced a p-value of 0.051 (p>0.05), indicating homogeneous
variance.
Table 3. ANOVA Test
Variable n F df p-value Interpretation
Smoking 20 32.47 2,17 0.001 Significant
Duration

The ANOVA test yielded a p-value of 0.001 (p<0.05), indicating significant
differences in triglyceride levels among the smoking-duration groups.

Table 4. Tukey Post Hoc Test

Comparison Mean Difference Tukey p Interpretation
<1-2 years vs 3-5 years -34.2 0.002 Significant
<1-2 years vs >10 years -167.4 <0.001 Significant
3-5 years vs >10 years -133.3 <0.001 Significant

The Tukey test showed that all three group comparisons were significantly
different, indicating that triglyceride levels increased as smoking duration increased.
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b. Discussion

This study aimed to examine blood triglyceride levels among active smokers
according to smoking duration. Normality testing was performed first and showed that
the data were normally distributed. ANOVA, which is appropriate for data meeting
the normality assumption, was then conducted. The ANOVA results demonstrated
significant differences in blood triglyceride levels according to smoking duration.
These results indicate that differences in smoking duration were accompanied by
increases in blood triglyceride levels.

Table 1 shows Shapiro-Wilk p-values of 0.910 for smokers with a smoking
duration of <1-2 years, 0.231 for those with 3-5 years, and 0.648 for those with >10
years, indicating normally distributed data. Table 2 shows a Levene p-value of 0.051
(p>0.05), indicating homogeneous variance. Table 3 shows an ANOVA p-value of
0.001, demonstrating significant differences in triglyceride levels among smokers
based on smoking duration. Table 4 shows significant differences in all Tukey
pairwise comparisons, indicating that triglyceride levels increased with longer
smoking duration.

Increased blood triglyceride levels are not influenced only by smoking habits
but also by diet, physical activity, age, body mass index, and the number of cigarettes
consumed. Age is relevant because metabolic function changes with increasing age
and can affect lipid synthesis. Physical activity such as exercise influences triglyceride
levels because insufficient activity can contribute to increased triglycerides, whereas
exercise contributes to energy expenditure. Irregular dietary patterns, such as low-
fiber and high-fat food consumption, can also increase triglyceride levels. A high BMI,
including overweight or obesity, is closely associated with visceral fat accumulation
around the abdomen, which disrupts normal lipid metabolism and can markedly
increase triglyceride levels. Furthermore, smoking duration does not fully represent
the magnitude of exposure to cigarette constituents. Differences in the number of
cigarettes smoked each day can result in different levels of toxic exposure among
individuals.

Sugyantari (2025) demonstrated a significant effect of cigarette consumption on
triglyceride levels. Two individuals with the same smoking duration may have
different levels of cigarette exposure. Cigarette constituents can affect lipid
metabolism through several mechanisms, including the effects of nicotine on lipid
metabolism. However, these mechanisms do not always result in significant
differences between smoking duration and blood triglyceride levels because
individual metabolic responses vary and triglyceride levels are also influenced by
other factors. These factors were not investigated in the present study and therefore
constitute study limitations.

The findings are consistent with Prima et al. (2020), who reported high blood
triglyceride levels among smokers who had smoked for more than 10 years and
consumed 1-2 packs of cigarettes per day. Nicotine increases adrenaline secretion,
which raises free fatty acid concentrations and stimulates hepatic cholesterol synthesis

1223

International Journal of Health Sciences is licensed under a Creative Commons Attribution
4.0 International License



https://doi.org/10.59585/ijhs
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

e-ISSN : 2987-0836 DOI: https://doi.org/10.59585/ijhs

Publish : Association of Indonesian Teachers and Lecturers

International Journal of Health Sciences (IJHS)
Journal Homepage : https://jurnal.agdosi.com/index.php/IJHS/index
Volume 4 | Number 4 | December 2026 |

and secretion, including hepatic VLDL secretion, thereby increasing blood
triglyceride levels. The findings are also supported by Athala et al. (2024), who
reported mean differences in triglyceride levels among active smokers, although that
study compared active and passive smokers.

According to Nurpalah et al. (2021), high triglyceride levels were found among
smokers. Long-term cigarette consumption can trigger increased triglyceride levels
because nicotine increases free fatty acid concentrations that influence triglyceride
levels.

Thus, among the smokers examined in this study, smoking duration was
significantly associated with blood triglyceride levels. In this study, smoking duration
was a factor statistically related to triglyceride levels. These findings are expected to
contribute new knowledge and provide a basis for future studies incorporating other
variables, such as daily cigarette consumption, diet, or physical activity, to obtain a
clearer understanding of the relationship between smoking habits and increased blood
triglyceride levels.

4. Conclusion

Based on the examination of blood triglyceride levels among active smokers,
significant differences in triglyceride levels were found according to smoking duration.
ANOVA across all smoking-duration groups yielded p<0.05, indicating significant
differences in increased triglyceride levels according to smoking duration. However, further
studies should examine blood triglyceride levels among smokers in relation to other factors
such as age, daily cigarette consumption, physical activity, and dietary patterns.
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