Indonesian Journal of Global Health Research
Volume 7 Number 4, August 2025

e-ISSN 2715-1972; p-ISSN 2714-9749
http://jurnal.globalhealthsciencegroup.com/index.php/IJGHR

THE RELATIONSHIP BETWEEN SMOKING BEHAVIOR AND THE INCIDENCE
OF GENERALIZED ANXIETY DISORDER (GAD) IN UNIVERSITY STUDENTS

Mika Tata Muzakhi, Sri Indra Kurnia*
Faculty of Health Sciences, Universitas Muhammadiyah Surakarta, J1 A. Yani, Mendungan, Pabelan, Sukoharjo,

Central Java 57162, Indonesia
*5ik670@ums.ac.id

ABSTRACT

Generalized Anxiety Disorder (GAD) is a psychological disorder characterized by excessive worry and
uncontrollable responses that persist continuously and can be experienced by both men and women. The
Ministry of Health indicates that 47.7% of Indonesian adolescents experience anxiety disorders. Based on data
from the National Adolescent Mental Health Survey (I-NAMHS) in 2022, it was revealed that in the past year,
155 million adolescents in Indonesia suffered from mental health disorders such as anxiety disorders. This study
aims to identify the correlation between smoking behavior and GAD cases among students at Muhammadiyah
University Surakarta from the 2021 to 2024 cohorts. This is a quantitative study using a cross-sectional
approach. The sample consists of 240 active male students at UMS. The sampling technique used was stratified
random sampling. The instrument used was a standardized questionnaire from the Anxiety and Depression
Association of America (ADAA), which has been translated into Indonesian and tested for validity and
reliability. The questionnaire demonstrated validity and reliability with a Cronbach's Alpha value 0.938. The
research data were analyzed using univariate analysis to determine the characteristics of the respondents, such as
age, class, and faculty. Bivariate analysis was performed using the Chi-square test. Bivariate analysis was
conducted on the dependent and independent variables, namely the relationship between smoking behavior and
GAD, as well as an additional test on the variable of the number of cigarettes consumed per day. The statistical
test results indicate that there is no significant correlation between smoking behavior and GAD incidence with a
value of (P = 0.090). Meanwhile, the test results on the relationship between the number of cigarettes consumed
per day and GAD incidence show a weak correlation with a value of (P = 0.010).
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INTRODUCTION

According to the WHO, Generalized Anxiety Disorder (GAD) is a psychological disorder that
affects both women and men, characterized by excessive and uncontrollable worry that
persists over time, as well as an exaggerated response to uncertainty (Kim & Justin Kim,
2021). Anxiety disorders are the ninth leading cause of mental health disability, with a global
prevalence of 3.6% (Banushi et al., 2023)(Soen et al., 2022). In 2021, approximately 76.2
million people worldwide experienced anxiety disorders. This figure increased by 25.6%,
with an incidence rate of 4 cases per 100,000 population (Santomauro et al., 2021). A survey
conducted by the Global School-based Health Survey (GSHS) showed that 40% of
adolescents experienced anxiety, 7.33% experienced suicidal ideation, and 60.17% had
emotional mental symptoms (Mubasyiroh et al., 2017). Data from the Ministry of Health
(2021) shows that 47.7% of Indonesian adolescents experience anxiety disorders, while
11.6% of adults (aged >18 years) experience mental health disorders, particularly anxiety and
depression (Philian Goszal, Irene Miracle, 2023) (Soen et al., 2022). Furthermore, research
from the National Adolescent Mental Health Survey (I-NAMHS) in 2022 revealed that in the
past year, 155 million adolescents in Indonesia suffered from mental health disorders such as
anxiety disorders (Erskine et al., 2024).
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Generalized Anxiety Disorder can be caused by several factors. First, etiological factors such
as negative life events, including family conflicts, abuse, negative trauma, and significant loss
affect psychology (Newman et al., 2011). Second, genetic factors; a comprehensive review
study states that genetic factors make a person more susceptible to anxiety disorders, with a
threefold increased risk. (Mishra & Varma, 2023). The third factor is medical conditions and
disorders, such as cardiovascular diseases, endocrine and metabolic disorders, respiratory
disorders, and anemia, which can trigger anxiety (Octaviani & Sunarti, 2020). In addition to
illness, excessive consumption of medications such as carbamazepine, SSRI antidepressants,
felodipine, quinolones, antibiotics, isoniazid, theophylline, prednisone, levodopa, ibuprofen,
and others, as well as narcotic and psychotropic substances, can also trigger anxiety
(Octaviani & Sunarti, 2020). In addition to the factors mentioned above, smoking habits can
trigger anxiety. Cigarettes can induce feelings of comfort and calmness, thereby alleviating
stress and providing comfort. This is further reinforced by the presence of nicotine in
cigarettes, whether electronic or conventional (Husna & Jannah, 2019). While smoking can
alleviate stress and anxiety disorders, active smokers may develop medical conditions that
contribute to panic symptoms (Moylan et al., 2012).

Generalized Anxiety Disorder (GAD) is one of the mental disorders that can have a
significant impact on various aspects of a person's life. This disorder affects social life, work,
family relationships, and the psychological condition of the individual. Individuals with GAD
tend to withdraw from social environments and avoid interacting with others, which can
disrupt their daily activities (Al Mubarok et al., 2022). In the workplace, GAD can reduce
concentration and decision-making ability during work due to impaired memory and cognitive
flexibility (Asfour, 2024). Additionally, GAD also impacts family relationships, as
individuals with GAD often struggle to interact or communicate with their family members
(Ma et al., 2024). From a psychological perspective, GAD can cause insomnia and increase
the risk of depression. Research shows that individuals with sleep disorders due to GAD often
wake up 1-3 times per night during a sleep period lasting 2-3 weeks (Warsyena & Wibisono,
2021; Satura et al., 2025). One behavioral factor frequently associated with sleep disturbances
and anxiety symptoms is smoking(Bilsky et al., 2021).

Smoking behavior refers to the act or habit of smoking, including how often, how long, and
the role of cigarettes (Hendra Setyoko et al., 2024). The prevalence of smoking in Indonesia is
very high across various segments of society, particularly among men, from children, and
adolescents, to adults (Fadia et al., 2023). Smoking behavior can be influenced by internal and
external factors (Nurjannah et al., 2023). Lawrence Green's theory explains that there are
three main components influencing smoking habits: predisposing factors, enabling factors,
and reinforcing factors. The factors most frequently impacting smoking behavior are an
individual's knowledge and attitudes (Nurhasanah & Kurnia, 2023). The factors influencing
smoking behavior among students at the Faculty of Health Sciences, Ibnu Khaldun
University, Bogor, West Java Province, in 2021 can vary, according to research conducted by
(Meriyadi, 2022), namely knowledge, character, and peer influence. However, in the study by
Aini et al. (2024), factors such as cigarette advertising, parental role, and the availability of
cigarettes on campus became dominant factors enabling a fivefold increase in smoking.

Previous studies on the relationship between smoking behavior and Generalized Anxiety
Disorder (GAD) have shown varying results. Some studies indicate no relationship, while
others show a relationship. These differences in results have been found in both foreign and
domestic studies. Studies conducted by (Luo et al., 2023) and (Mustakim, 2022) indicate a
significant association between smoking and increased depression and anxiety. Meanwhile,
the study by (Nadya Husna Rumasoreng, 2023) found a fairly strong association between
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smoking and anxiety. Therefore, the researchers are interested in further investigating the
relationship between smoking behavior and the occurrence of Generalized Anxiety Disorder
(GAD) among students at Muhammadiyah University of Surakarta (UMS).

METHOD

This research design applies a quantitative method with a cross-sectional approach. The
research was conducted at Universitas Muhammadiyah Surakarta (UMS) in February 2025.
The population in this study involved 10,664 active male students at Muhammadiyah
University Surakarta from the 2021 to 2024 cohorts. The sample size was calculated using
Lemeshow's formula for a known population with an estimated proportion of 0.2 and a
sampling error of 5% (0.05), resulting in a sample size of 240 respondents. Sampling for each
faculty used the stratified random sampling method so that the sample size for each faculty
could be taken evenly. This study has obtained approval from the Health Research Ethics
Committee (KEPK) of the Faculty of Health Sciences, Muhammadiyah University of
Surakarta (FIK-UMS), as documented in Ethics Approval Number: No.791/KEPK-
FIK/1/2025.

Data collection was conducted using a smoking behavior questionnaire consisting of four
questions. The smoking behavior questions included current smoking status, number of
cigarettes consumed per day, duration of smoking, and type of cigarettes used. The research
instrument used has been validated for validity and reliability. In the smoking behavior
questionnaire, all items are valid, and the reliability test results show a Cronbach's Alpha
value of 0.938. The determination of respondents' anxiety status was based on the GAD-7
questionnaire from the Anxiety and Depression Association of America (ADAA), which
consists of 7 questions. The researcher translated the questionnaire into Indonesian to avoid
misunderstandings, as the respondents were Indonesian students. During the translation
process, the researcher used the DeepL Translate platform and asked the research supervisor
to review the translation. After translation, the researcher tested the validity and reliability of
the questionnaire using SPSS, which showed that the questionnaire was valid and reliable
with a Cronbach's Alpha value of 0.855. The GAD-7 assessment has four response options:
Not at all, Several Days, More than Half the Days, and Nearly Every Day. Each option
selected has a different score: “Never” has a weight of 0 (zero), “Several Days” has a weight
of 1 (one), “More than Half the Days” has a weight of 2 (two), and “Nearly Every Day” has a
weight of 3 (three). To analyze the data, the Chi-square test was used to identify the
relationship between smoking behavior and GAD incidence.

RESULT
Table 1.

Frequency Distribution Based on Respondent Characteristics (n=240)

Variabel f %
Respondent Age
17 2 0,8
18 7 2,9
19 48 20,0
20 59 24,6
21 67 27,9
22 54 22,5
23 2 0,8
24 1 0,4
Force
2021 79 32,9
2022 66 27,5
2023 42 17,5
2024 53 22,1

1091



Indonesian Journal of Global Health Research, Vol 7 No 4, August 2025

Variabel f %

Faculty

Farmasi 3 1,3
Business Economics 62 25,9
Law 23 9,6
Health Sciences 15 6,2
Medicine 7 2,9
Dentistry 4 1,7
Informatics Communication 34 14,2
Teacher Training and Education 41 17,1
Geography 3 1,3
Psychology 7 2,9
Technical 41 17,1

Based on the distribution of respondent characteristics, the majority of respondents were 21
years old, from the class of 2021, and most were from the Faculty of Economics and
Business. The distribution of respondents by faculty was evenly distributed according to
calculations using stratified random sampling.

Table 2.
Distribution of Smoking Behavior Frequency of Male Students (n=240)
Smoking Behavior f %
No smoking 123 51,2
Smoke 117 48.8

The frequency distribution table of smoking behavior among male students at Muhammadiyah
University Surakarta (UMS) from 240 respondents shows that 123 respondents do not smoke (51.2%)
and 117 respondents smoke (48.8%).
Table 3.
Distribution of Anxiety Levels for Male Students (n=240)

Category: GAD f %
Minimal Anxiety 147 61,3
Mild Anxiety 69 26,7
Moderate Anxiety 18 7,5
Severe Anxiety 6 2,5

Based on the anxiety level distribution table of 240 respondents, there were 147 respondents who
experienced minimal anxiety (61.3%), 69 respondents had mild anxiety, 18 respondents had moderate
anxiety (7.5%), and 6 respondents had severe anxiety (2.5%).

Table 4
Test Results of the Relationship of Smoking Behavior with the Incidence of Generalized
Anxiety Disorder
General Anxiety Disorder P OR
Smoking Minimal Mild Moderate Severe Total value (95%
Behavior Anxiety Anxiety Anxiety Anxiety CI)
f % f % f % f % f %

No Smoking 81 65,9 28 22,8 9 7,3 5 4,1 123 100 0,09
Smoke 66 56,4 41 35,0 9 7,7 1 0,9 117 100 0

The test was conducted using the Chi-Square test to identify the correlation between the two
variables. The test results based on smoking behavior and the incidence of Generalized
Anxiety Disorder showed that 65.9% of non-smokers experienced minimal anxiety, 22.8%
had mild anxiety, 7.3% had moderate anxiety, and 4.1% had severe anxiety. Meanwhile,
among respondents who smoked, 56.4% experienced minimal anxiety, 35.0% had mild
anxiety, 7.7% had moderate anxiety, and 0.9% had severe anxiety. The results of the test
showed a P-value of 0.090, where P > 0.05. The probability value (P) has a tolerance limit of
0.05. In a Chi-Square test, the hypothesis is accepted if the P-value is less than 0.05.
However, in this result, the P-value is greater than 0.05, meaning there is no specific
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relationship between smoking behavior and cases of Generalized Anxiety Disorder (GAD)
among students at Muhammadiyah University of Surakarta.

Table 5.

Test Results of Smoker Categories Based on the Number of Cigarettes Consumed per Day
Smoker Categories Based General Anxiety Disorder P OR

on the Number of Sticks Minimal Mild Moderate Severe Total value (95%

Consumed Per Day Anxiety Anxiety Anxiety Anxiety CI)
f % f % f % f % f %

Light Smokers (1-10) 52 525 40 404 6 6,1 1 Lo 99 100 0,010
Moderate Smokers (11-20) 14 77,8 1 56 3 16,7 0 0,0 18 100
Heavy Smokers (<20) 0 0,0 0 0,0 0 0,0 0 0,0 0 100

Paragraf baru In this table, researchers conducted additional tests to examine further the
relationship between smoking behavior and the incidence of GAD. The additional test used a
sample of smokers, namely the number of cigarettes consumed per day, and the incidence of
GAD.

Based on statistical tests of smoking categories based on the number of cigarettes consumed
per day and the incidence of GAD, it was found that 52.5% of light smokers experienced
minimal anxiety, 40.4% had mild anxiety, 6.1% had moderate anxiety, and 1.0% had severe
anxiety. Among moderate smokers, 77.8% had minimal anxiety, 5.6% had mild anxiety,
16.7% had moderate anxiety, and 0.0% had severe anxiety. Among heavy smokers, no
respondents were found to have anxiety. The results of this test have a P-value >0.05 or a
significance level of 0.010, indicating a weak association between the number of cigarettes
consumed per day and the occurrence of Generalized Anxiety Disorder (GAD) among
students at Muhammadiyah University of Surakarta.

DISCUSSION

The Relationship of Smoking Behavior to the Incidence of Generalized Anxiety Disorder
(GAD)

According to Lawrence Green's theory of health behavior, health behavior depends on
predisposing factors, facilitating factors, and reinforcing factors. These factors determine an
individual's lifestyle (Fiana & Indarjo, 2024). This theory is consistent with the incidence of
GAD at Muhammadiyah University Surakarta (UMS). Based on Table 4 in the results section,
no significant relationship was found between smoking behavior and the occurrence of GAD.
Non-smokers can also experience anxiety, although it is more common at minimal anxiety
levels. This finding is supported by previous research on longitudinal studies assessing the
relationship between tobacco use and mental disorders, showing that tobacco use does not
significantly increase the risk of anxiety disorders (RR=1.21; 95% CI=0.87—-1.68) (Burke et
al., 2023). Another study conducted in South Korea found no significant association between
tobacco product use and the occurrence of GAD after adjusting for factors such as age,
gender, and socioeconomic status (Cho et al., 2024).

There are several factors that contribute to why non-smoking students experience GAD.
Research conducted by (Moon & Woo, 2024) explains that poor sleep quality and fatigue
after sleep are strong factors in GAD regardless of smoking status. Final-year students tend to
experience stress due to academic or assignment demands. According to (Cahyadi &
Sulistyaningtyas, 2025), final-year students experience varying levels of academic stress,
which impacts their physical, emotional, and behavioral conditions. Additionally, perceptions
or the influence of social support affect academic anxiety (Laksmiwati & Tondok, 2023).
Students who are still classified as adolescents are vulnerable to anxiety because they have
not yet reached mental and social maturity, making them highly susceptible to psychological
disorders such as anxiety (Firdaus et al., 2024). A study in Singapore noted that exposure to
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cigarette smoke or secondhand smoke (SHS) can increase negative feelings, which can lead to
stress, including anxiety (Tan et al., 2022). Cigarette smoke contains free radicals such as
peroxynitrite, hydrogen peroxide, and superoxide, which can damage cells due to oxidative
stress. These components are one of the triggers for anxiety (Nashihuddin et al., 2015).

The Relationship of the Number of Cigarettes Smoked Per Day with the Incidence of
GAD

With test results showing no correlation between smoking behavior and the occurrence of
GAD, researchers conducted a study based on the number of cigarettes consumed per day and
the occurrence of GAD. The results showed that there was a significant correlation between
the number of cigarettes consumed and GAD. The test results indicated that smokers, both
light and moderate smokers, are at higher risk of developing generalized anxiety disorder
(GAD). Smoking, especially in large quantities, can trigger the onset of specific anxiety
disorders such as Generalized Anxiety Disorder. Individuals who smoke approximately 20
cigarettes per day have a higher risk of developing Generalized Anxiety Disorder, panic
disorder, and agoraphobia (Johnson et al., 2000)(Goodwin et al., 2005)(Byeon, 2015). This
study is consistent with research conducted by Mayah (2021), which shows that the more
stressed or anxious an individual is, the more cigarettes they consume.

The reason smokers are more prone to anxiety disorders, according to the self-medication
theory, is that individuals who smoke to reduce psychological symptoms may actually worsen
their mental condition, particularly the anxiety they experience. In the study Anxiety and
Depression among Smokers among University Students: A Systematic Review, smoking as a
coping mechanism actually exacerbates psychological symptoms and reduces the quality of
life for smokers (Abdullah et al., 2025). The nicotine content in cigarettes can induce
unpleasant feelings such as anxiety, stress, difficulty controlling oneself, and irritability
(Liem, 2010). Nicotine in cigarettes activates nicotinic acetylcholine receptors (nAChRs),
which influence the release of neurotransmitters. This activity provides a calming effect but is
temporary. However, long-term use can lead to receptor desensitization, which may worsen
anxiety symptoms.

Continuous smoking behavior can have an impact on health. Teenagers who smoke are at
high risk of experiencing health problems other than anxiety, such as respiratory disorders,
coronary heart disease, lung cancer, stroke, and other health problems (Sma et al., 2024)
(Sebtiana et al., 2025). In addition to affecting health, smoking behavior also impacts social
aspects such as declining academic performance and impaired quality of life (Pinaria et al.,
2023). To prevent this, supportive measures are needed, such as intervention approaches to
reduce smoking behavior among students, including education and anti-smoking campaigns,
as well as the implementation of Smoke-Free Zones (SFZs) on campus (Pamungkas et al.,
2020) (Nurhasanah & Kurnia, 2023). Many students experiencing anxiety can be provided
with mental health counseling services by the university, and counselors can offer information
on coping mechanisms that students can try (Fitri, 2023).

CONCLUSION

This study concluded that smoking behavior is not specifically related to the occurrence of
Generalized Anxiety Disorder (GAD). This was proven by the results of the Chi-Square test,
with a P-value of 0.090. Non-smokers experienced more anxiety than smokers. Stress-related
factors experienced by respondents, as well as exposure to cigarette smoke, can influence a
person's emotional and psychological state, leading to anxiety disorders. Meanwhile, the
results of an additional test based on the number of cigarettes consumed per day and the
occurrence of GAD showed a significant but weak association. Respondents who smoke,
whether light smokers (1-10 cigarettes/day) or moderate smokers (11-20 cigarettes/day), are
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at a higher risk of experiencing anxiety disorders (GAD). This is because the nicotine content
in cigarettes may cause addictive and calming effects, such as reducing anxiety and
restlessness for users. However, if used or smoked continuously, it can lead to emotional
disorders, one of which is anxiety.
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