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understood. This cross-sectional study analyzed data from the 2021 Global

History: Adult Tobacco Survey (GATS) Indonesia. A total of 1,111 respondents aged

Submitted : 1 July 2025
Reviewed : 2 July 2025
Accepted : 8 July 2025

>15 years who had ever smoked were included. Kaplan-Meier survival curves
and Cox proportional hazard models assessed demographic and behavioral
predictors of smoking cessation. Among respondents, 68.9% had quit smoking
for at least 12 months. Women were more likely to quit than men (aHR = 4.23;
95% CI: 2.64-6.75). Education level was positively associated with cessation:
medium (aHR = 1.79) and high (aHR = 2.17) education levels had higher quit
rates than low education. Only students showed significantly higher cessation
rates among employment groups (aHR = 6.19). Exposure to e-cigarettes was
linked to lower cessation likelihood, although frequency of use was not
significant. Female gender and higher education are key factors in successful
smoking cessation. Programs should address social disparities and offer
targeted support for less-educated and socially disadvantaged populations.

1. Introduction

Tobacco use remains a leading cause of preventable illness and death globally, contributing to
more than 8 million deaths annually, including 1.3 million from secondhand smoke exposure. While
smoking prevalence has declined in many parts of the world, Southeast Asia, particularly Indonesia,
continues to bear a significant burden, with nearly 80% of the world's 1.3 billion smokers residing in
low- and middle-income countries (1).
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Indonesia ranks among the countries with the highest prevalence of tobacco use, especially
among men. According to the Global Adult Tobacco Survey (GATS) 2021, overall tobacco use
prevalence remained relatively unchanged from 2011 to 2021. However, the use of electronic
cigarettes increased tenfold, from 0.3% to 3.0% over the same period (2).

Encouragingly, quit attempts among Indonesian smokers rose from 30.4% in 2011 to 43.8% in
2021. Yet, the utilization of evidence-based cessation support, such as quitlines and nicotine
replacement therapy, remains limited. Studies suggest that smoking cessation success is influenced
by sociodemographic factors such as gender, education, and occupation (3-6).

Despite national-level data from surveys like GATS, limited research has examined the
demographic and behavioural determinants of smoking cessation in Indonesia. This study addresses
that gap by analysing individual-level data from GATS 2021 using survival analysis and Cox
regression to identify key factors associated with cessation. The findings aim to inform more targeted
and equitable tobacco control interventions

. Method

This study employed a cross-sectional design using secondary data from the 2021 Global Adult
Tobacco Survey (GATS) Indonesia. GATS is a nationally representative household survey design to
monitor tobacco use among adults and evaluate key tobacco control indicators. The dataset includes
individuals aged 15 years and older from all provinces in Indonesia (Centers for Disease Control and
Prevention (CDC); & World Health Organization (WHO), 2023).

The 2021 GATS Indonesia used a stratified multistage cluster sampling design to ensure
national representativeness. A total of 9,156 individuals were interviewed. For the analysis, only
respondents who reported ever smoking were included. Those with incomplete data on key
variables were excluded, resulting in a final sample of 1,111.

The study population comprised individuals aged 15 years and older with a history of smoking.
Key variables analyzed included gender (male/female), age at smoking initiation (in years), highest
education level completed, employment type, exposure of electronic cigarette information, and use
of electronic cigarettes.

The primary outcome variable was smoking cessation, defined as individuals who previously
smoked but had quit at least 12 months at the time of the survey. Independent variables included
sociodemographic factors (gender, education, employment), age at first smoking, and electronic
cigarette-related factors (exposure to information and usage status). Comparisons were made across
these categories to examine their association with smoking cessation.

Descriptive analyses were conducted to summarize participants” characteristics. Kaplan-Meier
survival curves were generated to illustrate the probability of smoking cessation over time across
different group. The log-rank test was used to compare survival distributions between categories of
independents variable in univariate analysis.

To identify factors associated with smoking cessation while controlling for potential
confounders, Cox proportional hazard regression was applied. Hazard rations (HRs) and 95%
confidence interval (Cls) were calculated to quantify the association between independent variables
and the likelihood of quitting smoking.
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To ensure nationally representative estimates and correct standard error calculations, all
analyses incorporated the sampling weights provided in GATS dataset. The complex survey design
was accounted for by specifying the primary sampling unit (PSUs). The proportional hazard
assumption was evaluated using Schoenfeld residuals. All statistical significances were set at p<0.05.

. Results & Discussion

A total of 1,111 individuals who reported ever smoking were included in the study. Among
them, 766 participants (68.9%) had abstained from smoking for at least 12 months at the time of the
survey and were considered successful quitters. Table 1 presents baseline characteristics stratified
by smoking cessation status. The median age of participants was 48 years (range: 15-93), and the
median age of smoking initiation was 17 years (range: 5-70). Most respondents were male (85.8%),
had a medium level of education (46.4%), were employed (72.6%), and had been exposed to e-
cigarette information (54.4%). Among those exposed, only 0,5% reported daily use of e-cigarettes
(Table 1).

Table 1. Baseline Characteristics of Respondent by Smoking Cessation Status

Smoking Cessation

No Variables Yes (n = 766) No (n = 345)
n % n %
1  Age (median, range) 50 (15 - 93) 42 (15 - 86)
Age of initiation
2 <20 years 528 68.9 267 77.4
> 20 years 238 31.1 78 22.6
Gender
3 Male 639 83.4 315 91.3
Female 127 16.6 30 8.7
Level of education
1 Low 332 43.3 149 43.2
Medium 344 44.9 172 49.8
High 90 11.8 24 7.0
Employment status
Working 540 70.5 267 774
5 Student 44 5.7 29 8.4
Not working 107 14.0 21 6.1
Unemployment 30 4.0 16 4.6
Unable to work (health) 45 58 12 3.5
E-cigarette exposure
6 Yes 418 54.6 188 54.5
No 348 45.4 157 455
E-cigarette use
Daily use 2 0.5 1 0.5
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Smoking Cessation

No Variables Yes (n = 766) No (n = 345)
n % n %
Occasional use 17 4.1 15 8.0
Not using at all 399 95.5 172 91.5

Figure 1 presents the Kaplan-Meier survival curves illustrating differences in smoking cessation
patterns by age at smoking initiation (left) and by gender (right). Individuals who initiated smoking
at an older age exhibited a significantly higher likelihood of quitting over time compared to those
who began smoking before the age of 20 (log-rank test: X2 = 9.14, p=0.0025). When stratified by
gender, female respondents demonstrated a substantially greater probability of smoking cessation
compared to male respondents (log-rank test: X2 = 45.6, p<0.001).
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Figure 1. Kaplan-Meier Curve of Smoking Cessation by Age of Smoking Initiation and Gender
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The Kaplan-Meier survival analysis revealed that both education attainment and employment
status were significantly associated with smoking cessation. Individuals with higher levels of
education showed a faster and greater likelihood of quitting smoking over time compared to those
with lower educational backgrounds. This difference was statistically significant (log-rank test: X2 =
443, p<0.001). Similarly, smoking cessation patterns varied across employment groups. Student
exhibited the highest probability of quitting, while individuals unable to work due to health reasons
had the lowest cessation rates. The overall difference in survival functions across employment
categories was also statistically significant (log-rank test: X2 = 77.6, p<0.001) (Figure 2).
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Figure 2. Kaplan-Meier Curve of Smoking Cessation by Education and Employment Status

The smoking cessation patterns based on e-cigarette exposure (left) shown that individuals
not exposed to e-cigarettes had a significantly higher likelihood of quitting over time compared to
those who were exposed (log-rank test: X2 = 43.89, p<0.001). However, when stratified by
frequency of e-cigarettes use, there is no significant difference in cessation was observed among the
category (log-rank test: X2 = 1.98, p=0.3709).
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Figure 3. Kaplan-Meier Curve of Smoking Cessation by E-Cigarette Exposure and Use Status
Gender and level of education were the significant variables associated with smoking cessation

among respondents. Compared to male, female was significantly more likely to quit smoking
(aHR=4.23; 95%CI: 2.64-6.75). Individuals with medium (aHR=1.79; 95%CI: 1.36-2.37) and high levels
of education (aHR=2.17; 95%CI: 1.49-3.14) were also more likely to quit than those with low
education.

Students had the highest likelihood of quitting (aHR=6.19; 95%ClI: 3.47-11.05), while those who
were not working (aHR=0.54; 95%ClI: 0.35-0.84) or unable to work due to health reasons (aHR=0.37;
95%ClI: 0.15-0.93) had significantly lower likelihoods. Based on employment status, unemployment
was not significantly associated (p=0.604).
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Initiating smoking at age 20 or olders was not significantly related to quitting (aHR=1.23;
p=0.179). likewise, occasional (aHR=0.40; p=0.234) or non-use of e-cigarettes (aHR=0.45; p=0.276)
was not significantly different from daily use in predicting smoking cessation.

Table 2. Determinant of Smoking Cessation

Variable HR p-value 95%CI aHR  p-value 95%CI

Age of initiation

<20 years 1 1

>20 years 1.99 0.003 1.09 - 1.53 1.3 0.179 0.91-1.65
Gender

Male 1 1

Female 505 <0.001  1.76-2.88 49 <0.001 2.64 -6.75
Level of education

Low 1 1

Medium 1.62 <0001 136-192 1.79 <0.001 1.36 - 2.37

High 195 <0.001 149-254 217  <0.001 1.49-3.14
Employment status

Working 1 1

Student 6.5 <0001 3.87-11.23 6.19 <0.001 3.47 -11.05

Not working 122 0.346 0.88-143  0.54 0.006 0.35-0.84

Unemployment 1.04  0.867 0.68-159  0.84 0.604 0.44 -1.61

Unable to work (health) 0.63  0.005 046-0.87 037 0.035 0.15-0.93
E-cigarette exposure

ves ' <001 049-060 1

No 0.59
E-cigarette use

Daily use 1 1

Occasional use 043  0.270 0.95-193 040 0.243 0.87-1.85

Not using at all 039  0.189 0.09-158 045 0.276 0.11-1.87

Females are more likely to successfully quit smoking than males. This difference can be better

understood by examining the social and cultural contexts that influence smoking behavior in

Indonesia. In patriarchal societies that uphold traditional values, such as Indonesia, smoking is often

strongly associated with masculinity. It is commonly perceived as a symbol of male maturity or

authority and remains socially acceptable, despite widespread awareness of its adverse health effects.

In contrast, females who smoke are often subjected to greater social pressure and stigma (Nabil

et al., 2024; Sadarang, 2021). They are morally judged for violating cultural norms and their expected

social role as caregivers and protectors of family health. In certain traditional communities, such as

the matrilineal Minangkabau society, women hold essential roles not only in caregiving but also in

preserving and transmitting cultural values. Within this context, smoking among women is seen as
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deviant behavior that contradicts traditional norms and can provoke both internal conflict and
external disapproval from family members and the broader community.

The patterns and motivations for smoking differ significantly between males and females, and
these differences greatly influence cessation outcomes. Males tend to smoke for the stimulant effect
of nicotine and as a part of social interaction, while females are more likely to smoke due to non-
pharmacological reasons such as stress, routine, and social pressure. Consequently, women's success
in quitting smoking often depends more heavily on emotional support, family involvement, and
strong social norms that discourage smoking (Dieleman et al., 2021).

This aligns well with the smoking cessation services available in Indonesia, which are
predominantly support-based. These include counseling, community-based programs, and
household-level smoke-free initiatives that emphasize behavioral change through social
reinforcement. A study conducted in the Ontario population supports this perspective, showing that
females are more likely than males to utilize a variety of cessation strategies, including nicotine
patches, varenicline, quitlines, and self-help materials (Jayakumar et al., 2020). These findings
suggest that women are more inclined to adopt multi-strategy approaches and actively engage with
available support systems in their efforts to quit smoking.

The findings of this study, which demonstrate a linear association between educational
attainment and the likelihood of successful smoking cessation, align with prior research (Andersen
et al., 2023; Cao et al., 2023; Ruokolainen et al., 2021; Zhuang et al., 2015). Individuals with higher
levels of education tend to have a greater capacity to comprehend health-related information and
risks, improved access to healthcare services—including cessation programs—and stronger self-
regulation and stress management skills, all of which support cessation efforts.

Educational level also correlates with environmental and social factors that influence cessation
outcomes. Smokers with lower education are often embedded in social settings that are more
accepting of tobacco use, where smoking is normalized and reinforced by peers or family members.
Such environments may diminish motivation to quit and increase relapse risk due to frequent
exposure to smoking cues (8).

Moreover, individuals with lower education levels often experience financial and psychological
constraints that limit their ability to quit smoking successfully (6,9). Tobacco companies frequently
target these populations with price reductions and marketing strategies, making cessation more
difficult. Even when cessation support services such as quitlines are freely available, cost-related
concerns and lower perceived benefit may discourage their use. Additionally, lower self-efficacy and
limited coping resources to manage stress or withdrawal symptoms represent further psychological
barriers to cessation success.

Nonetheless, this study is not without limitations. First, the use of secondary data from a cross-
sectional survey restricts the ability to draw causal conclusions. In addition, the dataset lacked
several potentially influential variables, such as levels of nicotine dependence, intention or
motivation to quit, and exposure to anti-smoking campaigns or cessation interventions. Moreover,
since smoking status and cessation outcomes were based on self-reports, the data may be influenced
by recall bias or social desirability. Despite these limitations, the study contributes meaningful
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insights into smoking cessation patterns among different demographic groups in Indonesia and
highlights the importance of tailored, support-oriented cessation strategies.

. Conclusion

This study revealed that gender and educational attainment play a significant role in smoking
cessation among Indonesian adults. Women were more likely to quit smoking compared to men,
which may be influenced by cultural norms and social expectations that discourage smoking among
females. Additionally, participants with moderate to high education levels had greater chances of
quitting than those with lower educational backgrounds. In terms of employment, students showed
higher cessation success, whereas individuals who were not employed or unable to work due to
health limitations had lower likelihoods of quitting. These results emphasize the importance of
designing cessation programs that are sensitive to social and demographic differences. Tailored
interventions that offer supportive approaches for disadvantaged groups — particularly those with
less education or limited work capacity —may improve cessation outcomes. Further investigation is
needed to examine other potential determinants such as psychological conditions, environmental
triggers, and motivational factors.
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