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SUMMARY

Introduction: Smoking behaviour is one of the factors that can cause serious and deadly
diseases. Cigarette chemical content can reduce High-Density Lipoprotein (HDL) levels and
increase Low-Density Lipoprotein (LDL) levels. It can cause fat metabolism disorders and are
at risk for heart disease, cancer, and others. This study aimed to determine the relationship
between cholesterol and smoking behaviour among active smokers.

Methods: This research is a cross-sectional rcscarci&csign. A sample of as many as 30 people
was taken using a purposive sampling technique according to the inclusion and exclusion
criteria that have been determined. The analytical method used is cross tabulation analysis and
Spearman correlation analysis. The data used are total cholesterol level and smoking behaviour
mcasurcddsing the Brinkman index.

Results: The results of the analysis showed that there was an increase in cholesterol levels
among active smokers with increasing age. This is due to an increase in the number of cigarettes

consumed every day. Cholesterol levels have a positive correlation of 0.386 with smoking




behavior as measured by the Brinkman Index. This means that an increase in smoking behavior

will be followed by an increase in cholesterol levels. The resulting significance value is 0,035

(P <0.05), which means that there is a significant relationship between cholesterol levels and

smoking behayior.

Conclusion: Smoking is a bad habit that greatly affects total cholesterol levels in the blood.

This habit should be avoided to reduce the factors that cause increased cholesterol levels in the
ood that can trigger diseases such as cancer, heart disease, and the risk of death. Smokers

with high smoking intensity tend to have higher total cholesterol levels.
Keywords: Active Smokers, Brinkman Index, Cholesterol, Smoking Behavior
RESUMEN

Introduccién: El tabaquismo es uno de los factores que pueden causar enfermedades graves y
mortales. El contenido quimico del cigarrillo puede reducir los niveles de lipoproteina de alta
densidad (HDL) y aumentar los niveles de lipoproteina de baja densidad (LDL). Puede causar
trastornos del metabolismo de las grasas y corre el riesgo de sufrir enfermedades cardiacas,
cancer y otras. Este estudio tuvo como objetivo determinar la relacion entre el colesterol y el
habito de fumar entre los fumadores activos.

Métodos: Esta investigacion es un disefio de investigacién transvcrﬁl. Se tomd una muestra
de hasta 30 personas mediante una técnica de muestreo intencional de acuerdo aéﬁs criterios
de inclusion y exclusion que se hayan determinado. El método analitico utilizado es el andlisis
de tabulacion cruzada y el analisis de correlaciéon de Spearman. Los datos utilizados son el
nivel de colesterol total y el tabaquismo medidos mediante el indice de Brinkman.
Resultados: Los resultados del andlisis mostraron que hubo un aumento en los niveles de
colesterol entre los fumadores activos con el aumento de la edad. Esto se debe a un aumento
en la cantidad de cigarrillos consumidos todos los dias. Los niveles de colesterol ticncndna
correlacion positiva de 0,386 con el habito de fumar medido por el indice de Brinkman. Esto
significa que un aumento en el habito de fumar serd seguido por un aumento en los nive&s de
colesterol. El valor de significacién resultante es de 0,035 (P <0,05), lo que significa que existe
una relacion significativa entre los niveles de colesterol y la conducta tabaquica.

Conclusion: Fumar es un mal hdbito que afecta en gran medida los niveles de colesterol total
en sangre. Este hdbito debe evitarse para reducir los factores que provocan el aumento de los

niveles de colesterol en la sangre que pueden desencadenar enfermedades como el cincer, las




enfermedades del corazdn y el riesgo de muerte. Los fumadores con una alta intensidad de

tabaquismo tienden a tener niveles mds altos de colesterol total.
Palabras Clave: Fumadores Activos, Indice De Brinkman, Colesterol, Conducta Tabdquica
INTRODUCTION

The fact that cigarettes are legalized in almost every country in the world cannot be
denied even though it has a negative impact, it can encourage harmful habits that affect active
smokers and those around them. According to the World Health Organization (WHO), about
six million people die each year from smoking-related complications. Even more than 600,000
passive smokers are exposed to the same disease due to the dangers of cigarette smoke (1).
Furthermore, the direct impact of smoking is indicated by an increased risk of death from
diseases such as cancer, respiratory diseases (2—4), decreased mental health, and increased drug
use (1,5-7). Meanwhile, the indirect impact can be seen in the harmful effects of cigarette
smoke on passive smokers (8.9).

Indonesia's adult smokers have increased in the last ten years. The results of the ministry
of health's 2021 survey through the Global Adult Tobacco Survey (GATS) showed that the
number of smokers in 2021 reached 69.1 million, an increase of 8.8 million smokers compared
to 2011 data. Another worrying finding also shows that socio-economically, household
spending on cigarette products is even higher than the figure used for nutritious food, where
the average spending on cigarettes reaches 382,091 thousand rupiahs per month. The results of
the GATS survey in 2021 also show an increase in the prevalence of electronic smokers up to
10 times, from 0.3% in 2011 to 3% in 2021. In addition, the prevalence of passive smoking has
also increased to 120 million people (10).

Smoking behaviour has been shown to change lipoprotein levels. For example, Komiya
et al. in 2006 on_ male smokers in Japan found that smokers with a Brinkman index of about
554 will have a 1.657 times higher probability of having abnormal triglyceride levas (11).
Kuzuya et al. in 2006 also found research results that smokers will have lower levels of High-
Density Lipoprotein (HDL) and Low-Density Lipoprotein (LDL), lower total cholesterol
levels, and higher triglyceride levels when compared to nonsmokers (12). In addi'En, nicotine
and other particles in cigarettes are known to cause and'ncrease in the secretion of
catecholamines, cortisol, and growth hormone, resulting in the release of free fatty acids, which

in turn can affect LDL concentrations and contribute to a decrease in HDL (13-15).




Smoking behaviour is also one of the factors that can increase cholesterol. The chemical
content in cigarettes can reduce HDL levels and increase LDL levels. This causes fat from the
liver to be carried back to the body's tissues (16). Smoking habits are also at high risk for
atherosclerosis, coronary artery disease and peripheral vascular disease. The possibility of
blood clots, impaired arterial wall integrity, and changes in blood lipids and protein
concentrations are a consequence of smoking because smoking can increase the tendency of
blood cells to clot and then stick to the inner lining of blood vessels.

Furthermore, this can increase the risk of platelet clumping, which usually occurs in
areas affected by the presence of atherosclerosis (17). In addition, nicotine in cigarettes can
cause narrowing of the end of the bronchioles in the lungs, thereby increasing the resistance to
air entering the lungs. As a result of this resistance, it encourages an increase in haemoglobin
levels to meet the oxygen needs in the body. According to Majid 2017, an increase in
haemoglobin levels can ultimately spur viscosity in the blood, causing impaired blood flow,
obstruction of oxygen supply and distribution of food essences, and disturbances in fat
metabolism in the body (18).

The results of a survey conducted by researchers in Wates Tanjung Village, Gresik
Regency, show that the development of the number of cotfee shops is thought to be related to
the increasing number of active smokers in the village. The researchers' observations also
showed that more than 15 active smokers visited most coffee shops in one observation session.
In addition, pre-analytical results conducted on 30 smokers showed that most of the samples
had cholesterol in the high category. This phenomenon is interesting concerning the theoretical

study of the relationship between cholesterol levels and smoking behaviour.

METHODS

This quantitative descriptive study is used to determine the relationship between
cholesterol levels and smoking behaviour. The population used in this study is active smokers
in Gresik Regency, Indonesia. The research sample used purposive sampling following the
predetermined inclusion and exclusion criteria, totalling 30 respondents. The inclusion criteria
used were male smokers aged over 20 years and willing to fill out informed consent.
Meanwhile, the exclusion criteria in this study were respondents who were not willing to fill
out informed consent. This research was carried out from March-June 2021. Laboratory testing
was carried out at the integrated chemistry laboratory of Anwar Medika University. The data

used in this study is the result of cholesterol examination in capillary blood samples. Other




primary data are the length of smoking and the number of cigarettes consumed in one day. The
data is then used in calculating the Brinkman Index to determine the level of smoking behaviour
of the subjects studied. The Brinkman Index is the product of the average number of cigarettes
consumed daily and the length of smoking in one year. The level of smoking behaviour is based
on the Brinkman Index, namely: (1) Light smokers, namely with an interval score of 0-199, (2)
Moderate smokers, namely with an interval score of 200-599, (3) Heavy smokers, namely with
a score above or equal to 600 (Yazdanpanah et al., 2015). The quantitative method used is
descriptive analysis through cross-tabulation and Spearman correlation analysis to determine
the close relationship between cholesterol levels and smoking behaviour as measured by the

Brinkman Index.
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Table 1 shows that the age group of early and late adulthood dominates the research
subjects, as many as 8 out of 30 active smokers studied. These results confirm that most active
smokers in Wates Tanjung Village, Gresik Regency are between 32-45 years old, including
adulthood. Data on the total number of subjects based on cholesterol levels showed that most
of the smokers studied had high cholesterol, as many as 18 people (60%) of the total subjects.
Smokers with high cholesterol are relatively dominated by early adulthood, late elderly, and
seniors, each of which is 4 people. In general, the distribution of age groups based on
cholesterol levels tends to show that the higher the age of smokers in Wates Tanjung Village,
Gresik Regency, the higher their cholesterol level. Table 1 also shows that for most smokers
studied, as many as 13 people (43.3%) out of 30 had smoked for 11-20 years. The distribution
of age groups based on the length of smoking tends to show an increase in the length of smoking
with increasing age.

Most of the smokers studied were 21 people (70%) consuming 1-10 cigarettes per day,
while the remaining 9 (30%) consumed 11-20 cigarettes per day. Based on the percentage in
each age group, it can be seen that the late teens dominate among smokers who consume 1-10
cigarettes per day to late adults with a total of 17 smokers. Furthermore, smokers who consume
11-20 cigarettes per day are dominated by the elderly, as many as 4 people. In general, the
distribution ofﬁe groups based on the number of cigarettes consumed per day tends to show
an increase in the number of cigarettes consumed along with the increasing age of smokers.
Table 1 also shows that most of the smokers studied, namely 21 people (70%), belong to the
category of light smokers, which are 1-10 cigarettes per day, while the remaining 9 people
(30%) belong to the category of heavy smokers. Based on the percentage in each age group, it
can be seen that the late teens dominate among light smokers to late adults, with a total of 17
smokers. Furthermore, heavy smokers are dominated by the elderly group. as many as 4 people.
Therefore, the distribution of age groups based on the category of smokers according to the
Brinkman Index tends to show an increase in smoking behaviour along with the age of smokers

in Wates Tanjung Village, Gresik Regency.




Table 2

Correlation Between Cholesterol and Brinkman Index

Spearman's Correlation Results
Correlation coefficient 0,386
Significance (P-Value) 0,035
n 30

The analysis results in Table 2 show that cholesterol has a positive correlation of 0.386
with smoking behaviour as measured by the Brinkman Index. This sigws that there is a direct
relationship between cholesterol and smoking behaviour, where an increase in smﬁing
behaviour will be followed by an increase in cholesterol levels. The resulting significance value
is 0.035 (P <0.05), which means a significant relationship between cholesterol levels and

smoking behaviour.
DISCUSSION

Smoking behaviour is one of the factors that can increase cholesterol. Thg chemical
content in cigarettes can increase the risk of blood clots and can ultimately affect cholesterol
levels. In addition, long-term nicotine consumption, including the number of cigarettes
consumed, can increase LDL cholesterol and lower HDL cholesterol. Nicotine is also believed
to increase free fatty acids, producing excessive LDL cholesterol. Cholesterol levels tend to
increase with age. Therefore, steps are needed to maintain health levels at a young age to
prevent excessive increases in cholesterol levels. This is important because uncontrolled
cholesterol levels can be challenging to treat for years. In addition, fat accumulation in the
blood with age and an unhealthy diet is at risk of increasing cholesterol levels in the blood.

The data processing results using Spearman correlation analysis showed that cholesterol
significantly correlated with smoking behaviour. This shows that an increase will follow the
higher smoking behaviour in cholesterol levels. Cigarettes contain chemicals that can lower
HDL and increase LDL (16). This causes fat from the liver to be brought back to the body
tissues so that it can increase cholesterol. In addition, according to Prasetyorini 2018, nicotine
in cigarettes can also trigger an increase in cholesterol levels so that cholesterol disorders occur
'ﬂ the body (19). Nicotine can worsen blood lipid or cholesterol profile. Nicotine, as the main

component of cigarettes, can increase the secretion of catecholamines so that lipolysis




increases. According to Alima et al. (2018), increased lipolysis will cause HDL to decrease
while triglyceride, cholesterol, and VLDL levels increase (20). In addition, the release of

techolamines will activate adenyl cyclase in adipose tissue (21). This leads to increased
lipolysis and the release of free fatty acids. In addition, increased levels of catecholamines can
cause insulin release in the blood to increase, %that lipoprotein lipase activity decreases. This
condition can further increase triglyceride and total cholesterol levels. The results of this study
support previous research, which generally concludes that smoking behaviour is related to
cholesterol levels in the blood (21-23).

CONCLUSION

Based on the results of the analysis and discussion, it can be concluded that there is a
ﬁ'gnificant relationship between cholesterol and smoking behaﬁ'our. Smokers with higher
smoking intenﬂ'y tend to have higher total cholesterol levels. Smoking is a bad habit that
greatly affects total cholesterol levels in the blood, so it is highly recommended to avoid and
reduce cigarette consumption to reduce the factors that cause increased cholesterol levels that
can trigger diseases such as cancer, heart disease, and the risk of death. However, this study
has limitations on exclusion and inclusion criteria, so further exploration is needed, for
example, by adding nutritional status to obtain research results that can be generalized to other
research objects. In addition, this study is limited to the total cholesterol response, so further
research should be carried out on the relationship between smoking behaviour and levels of

each type of cholesterol in the blood.
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