Research Paper | Population Medicine

A

Factors associated with non-smoking status among adult
males in urban communities: A decade analysis from two
consecutive cross-sectional surveys in Indonesia, 2011

and 2021

Chindy Eva Nurmala Hutabarat'?, Sigit Ari Saputro®**, Muji Sulistyowati’, Artamalia Rizky Fareza'?, Besar Tirto Husodo?,

Attapong Rittitit®, Abubakar Tarawally’

AFFILIATION

1 Department of Epidemiology Biostatistics Population and Health
Promotion, Faculty of Public Health, Universitas Airlangga, Surabaya,
Indonesia

2 Master Degree Program in Public Health, Faculty of Public Health,
Universitas Airlangga, Surabaya, Indonesia

3 Center of Excellence for Patient Safety and Quality, Universitas
Airlangga, Surabaya, Indonesia

4 Epidemiology Integrated Intervention and Technology Collaboration
(EpiTech) Research Group, Faculty of Public Health, Universitas
Airlangga, Surabaya, Indonesia

5 Department of Health Promotion and Behavioral Sciences, Faculty of
Public Health, Diponegoro University, Semarang, Indonesia

6 Department of Public Health, Amnatcharoen Campus, Mahidol
University, Bangkok, Thailand

7 Port Health/Border Health Program, Directorate of Environmental

Popul. Med. 2026;8(3):16

ABSTRACT

INTRODUCTION Understanding characteristics related to
non-smoking status among adult males (NSAM) is crucial to
identify social determinants of health, since Indonesia has
one of highest smoking prevalence globally. This study aimed
to examine the prevalence and associated factors of NSAM in
urban communities.

METHODS This study was a secondary data analysis based
on two waves of cross-sectional surveys of the Indonesian
Global Adults Tobacco Surveys (IGATS) 2011 and 2021.
A total of 1553 and 1363 productive age males aged >18
years in urban areas were included in the final analysis for
both surveys, respectively. We applied descriptive statistics,
chi-squared tests and binary logistic regression models for
complex survey data. Adjusted odds ratio (AOR) with 95%
confidence intervals (CIs) were utilized.

RESULTS The weighted percentage of NSAM decreased from
20.19% in 2011 to 12.61% in 2021. Compared to those with

INTRODUCTION

Tobacco use continues to be a major problem in global
public health, with an estimated eight million deaths
each year, including a large proportion due to tobacco-
related cancers®. Smoking is a major risk factor for chronic
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lower education, NSAM was more common among adult
males with higher education (AOR=2.26; 95% CI: 1.58-3.22)
in 2011, (AOR=3.39; 95% CI: 1.95-5.91) in 2021. NSAM was
observed among those with higher knowledge of smoking
danger (AOR=2.08; 95% CI: 1.09-3.98; AOR=1.68; 95% CI:
1.09-2.59), and middle to rich wealth index (AOR=1.41; 95%
Cl: 1.01-1.97; AOR=1.74; 95% CI: 1.06-2.83) for both years
respectively. Exposure to anti-smoking media also increased
significantly, with radio exposure rising from 30.57% in 2011
to 58.18% in 2021.

CONCLUSIONS The decreasing trend in NSAM prevalence
indicates challenges in tobacco control. Higher
sociodemographic factors are associated with higher
prevalence of non-smoking. Empowerment and addressing
public health education, focusing on priority behaviors is
needed.

obstructive pulmonary disease (COPD) and lung cancer, and
significantly increases the risk of cardiovascular disease,
including myocardial infarction, stroke, peripheral artery
disease, and aortic aneurysm?. In addition, smoking also
increases susceptibility to respiratory tract infections and
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doubles the risk of tuberculosis, and tuberculosis patients
who smoke have twice the risk of death?.

Over the past decade, tobacco use in Indonesia has
remained a major challenge, with smoking prevalence
showing no decline between 2007 and 2014 (30.8% to
31.9%), alongside increased consumption and affordability.
These patterns suggest a limited impact of tobacco control
efforts and highlight the need to examine determinants of
non-smoking behavior*. The World Health Organization
(WHO) estimated that the global smoking population would
increase from 1.3 billion to 1.6 billion people by 2025°.
Current data show gender disparities in tobacco use, with
the prevalence of male smokers reaching 47% compared to
only 12% of female smokers, with 80% of smokers living in
low- and middle-income countries®.

Indonesia has the highest rate of male smokers in urban
areas in the world. In 2018, approximately 67% of adult
men aged 215 years were reported to be cigarette smokers,
while the prevalence among younger males aged 13-14
years increased to 35.5% in 2019’. This certainly places a
financial burden on the health system in treating various
tobacco-related diseases. A 2015 study in Indonesia reported
that 925611 males (93.27%) and 66719 females (6.93%)
were hospitalized due to diseases attributable to smoking,
including hypertension (42.6%), chronic obstructive
pulmonary disease (40.2%), and stroke and other diseases
(12%), accounting for 21.05% of all chronic diseases in
the country®. In addition, 14.1% of male deaths from non-
communicable diseases were caused by smoking’.

In contrast, the increasing consumption of electronic
cigarettes hinders tobacco control, mainly because it
attracts individuals who have never smoked and triggers
respiratory, metabolic, and psychological disorders®®.
Several challenges of tobacco control stem from the product
itself. Moreover, people have been influenced by individual
and social characteristics that shape their response to
smoking cessation efforts!'. Sociodemographic factors such
as education, jobs, and socio-economic status (SES) were
associated with smoking cessation success. Individuals with
lower education and lower economic status were more likely
to have lower success rates in smoking cessation programs*2

Many Indonesian adolescent males begin smoking
between the ages of 10 and 19 years, a developmental phase
when masculine identity formation and the influence of
social norms are particularly strong®3. This behavior often
continues into adulthood and forms long-term smoking
patterns, especially in urban environments characterized
by social pressure, widespread access to tobacco products,
and strong masculinity norms!4. As a result, the prevalence
of smoking among adult males in urban areas remains high,
despite the implementation of various tobacco control
policies®®.

Indonesia still continues to experience high smoking
prevalence of smoking due to the weakness of tobacco
control policies compared to other countries. Over the past
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decade, several national regulations have been implemented
(i.e. Law No. 36 of 2009), but they remain insufficient to
effectively control tobacco use in communities, particularly
in urban settings. Indonesia has yet to ratify the World Health
Organization Framework Convention on Tobacco Control
(WHO-FCTC)?. Given this situation, controlling tobacco use
among adult males remains challenging.

Most previous studies have focused more on behavioral
likelihood factors for smoking®. A few limited studies
remain that have explored the determinants of non-smoking
status among adult males (NSAM) in urban communities®.
Understanding the social environments is crucial for
developing preventive and sustainable tobacco control
strategies focusing on protective factors'’. Therefore, this
study aimed to determine the prevalence of NSAM and its
associated factors in urban areas over a decade (2011-2021)
by using two consecutive surveys.

METHODS

Study design and setting

This study was a secondary data analysis that used two
waves of the Indonesian Global Adult Tobacco Survey
(IGATS) 2011 and 2021 datasets, which are available in
the repository databases!®. IGATS is a nationwide, cross-
sectional survey representing the adult general population
aged =15 years®. Both surveys used a multi-stage stratified
cluster sampling design, which, in principle, allows for
the separation of representative samples for urban and
rural areas. Data were collected using a standardized
questionnaire administered via electronic devices.

IGATS covers a number of information items such as
demographic and socio-economic, smoking and cessation
efforts, vaping, secondhand smoke, tobacco media,
knowledge, and attitudes toward tobacco. Respondents were
asked a number of questions whose answers were positive
or negative depending on the structure of the question. The
response rate was around 94% for those two survey waves.
We obtained the data using individual records and extracted
the dependent and independent variables after being granted
permission through an online request. A STROBE checklist is
provided in the Supplementary file.

Study subject

The eligibility and inclusion criteria for the study population
were productive-age male employees aged >18 years
who lived in urban communities. We excluded school-
aged adolescents (aged 15-17 years), students, and the
unemployed. Considering the survey weight, a total of 2916
individuals were included in the main analysis, consisting of
1553 and 1363 participants for IGATS 2011 and IGATS 2021,
respectively (Figure 1).

Variable and measurement
The primary outcome in this secondary data analysis was
NSAM. It was defined as adult males who reported never

Popul. Med. 2026;8(3):16

https:

doi.org/10.18332/popmed /226805

2


https://doi.org/10.18332/popmed/226805
https://www.populationmedicine.eu/SuppFile/226805/1/

Research Paper | Population Medicine

smoking either conventional tobacco or e-cigarettes at the
time of survey initiation. We used three questions to derive
NSAM for each consecutive survey: 1) ‘B01 - Do you currently
smoke tobacco on a daily basis, less than daily, or not at
all?’; 2) ‘B0O3 - In the past, have you smoked tobacco on a
daily basis, less than daily, or not at all?’; and 3) ‘EC2 - Do
you currently use electronic cigarettes or any other vaping
device on a daily basis, less than daily, or not at all?. This
study categorized NSAM as a binary outcome and coded it as
1 for ‘yes’ and 0 for ‘no’.

Covariates

This study explored several important covariates from the
wide range of IGATS variables, including sociodemographic
characteristics (FQ-A, FQ-B), media exposure (FQ-G), and
cognitive factors (FQ-H) in the standardized questionnaire.
Sociodemographic characteristics (i.e. age, education level,

Figure 1. Flow chart of participant selection
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occupation, family size, and household wealth index) were
selected. Age was categorized into five groups: 18-25, 26-
35, 36-45, 46-55, and 56-64 years. Educational level was
categorized as uneducated, primary, secondary, and higher
education. Occupation was categorized into government
employees, non-government, and self-employed. Family size
was categorized as small (<5) and large (25). The wealth
index, calculated on the basis of household asset ownership
and living conditions (e.g. electricity and sanitation), was
divided into three categories, namely poor, middle, and rich,
in accordance with the IGATS standard classification.
Media and cognitive factors were considered as
explanatory variables. Media was determined by primary
exposure of anti-tobacco media, and it was categorized
into television, radio/internet, and billboards. Tobacco
Advertising, Promotion, and Sponsorship (TAPS) exposure
was categorized as printed, electronic, or a combination of

Number
of sample size in GATS 2021
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.| Female participants
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Male participants
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male employees living in

urban areas in GATS 2021
was 1,363

This study we included a total of
2,916 adult males in urban
communities

GATS: Global Adult Tobacco Survey

Abbreviation: GATS, Global Adult Tobacco Survey
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both. Cognitive factors were assessed based on respondents’
level of knowledge regarding the health risks of smoking,
measured using a structured questionnaire. The total
knowledge score was categorized into low (0-2), moderate
(3-4), and high (5-6). Higher scores indicated greater
awareness of a healthy lifestyle without tobacco use.

Statistical analysis

Analyses were conducted separately for each wave of the
IGATS datasets with weighted data to match the population
distribution of NSAM. A sampling weight probability
(p-weight) was applied to estimate the population
characteristics following multi-stage cluster sampling
methods in both surveys. Descriptive statistics were
employed to describe the characteristics of NSAM following
the independent variables. All respondents were represented
using weighted frequencies and percentages, as per the
IGATS complex survey design requirements. Chi-squared test
for complex survey data was reported to observe different
proportions within the NSAM categories for each wave and
different proportions between two consecutive surveys. A
five percent level of significance was considered to determine
a significant difference (p<0.05).

Univariate logistic regression using a survey-weighted
design was performed to assess the factors associated with
NSAM, considering smokers as a reference category. A crude
odds ratio (OR) and 95% confidence intervals (CI) were
reported. Variables with p<0.25 in the univariate logistic
regression analysis were selected as the candidates for
the initial multivariate model following manual stepwise
regression. The weighted multivariate logistic regression
model was conducted in several stages by retaining variables
that showed significant relationships and the magnitude
of associations for each covariate. Initially, we included
sociodemographic variables related to NSAM by developing
a forward stepwise regression. We added significant
covariates one by one based on the rank of the magnitude
of association from the univariate logistic regression results.
The final results of multivariate analysis were presented
using adjusted odds ratio (AOR) along with lower and upper
bounds of 95% CI. Hosmer and Lemeshow’s goodness-of-fit
test was explored to ensure that the final model had a good
fit with a p>0.05. All statistical analyses were performed
using Stata MP version 17. A p<0.05 was considered
statistically significant.

RESULTS

Participants’ characteristics

Among 1553 selected adults in 2011, about one-third
of the participants were aged 26-36 years (29.07%),
whereas in 2021, a quarter of the participants were of the
same age group (23.03%). In 2021, the largest share of
respondents was in the age range of 36-45 years (31.41%).
From 2011 to 2021, the educational level of respondents
underwent significant changes. Respondents with higher
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education (>49.74%) decreased to 15.09% over time, while
respondents with secondary education (>18.24%) increased
to 43.48%. More adults in 2021 (45.81%) were working as
self-employed than in 2011 (39.61%). Three-quarters of
adult males had a small family size (<5 persons) for both
surveys.

Considering the wealth index, in 2021, the number of
respondents who were classified as poor (39.63%) was
higher than in 2011 (31.59%), while respondents who were
well-off increased from 25.32% to 32.21%. There were
also changes in exposure to anti-smoking advertisements,
with exposure through television declining from 24.40%
to 10.53%, while exposure through radio increased from
30.57% to 58.18% and exposure through billboards
decreased from 45.03% to 31.28% between 2011 and 2021.
Participants who listened to the radio increased from 30.57%
to 58.18%, and participants who saw advertisements on
billboards decreased from 45.03% to 31.28% between the
two consecutive surveys. TAPS exposure increased for both
media (printed and electronic) usage. The percentage of good
knowledge about smoking slightly increased from 28.30% to
31.92% (Table 1).

Prevalence and epidemiology of NSAM

The weighted prevalence of NSAM significantly declined
from 20.19% (95% CI: 18.05-22.53) in 2011 to 12.61%
(95% CI: 10.89-14.55). Similarly, the prevalence of NSAM
among the youngest age group, 18-26 years, significantly
declined from 29.49% to 11.85% for the two survey waves.
Interestingly, NSAM was consistently found among adult
participants in higher education during the ten-year survey
period. Moreover, NSAM was decreased by half among the
middle group of the wealth index from 22.62% to 10.31%.
Printed media exposure declined from 20.28% in 2011 to
11.76% in 2021. Regarding the occupation, the pattern of
NSAM prevalence was the same in the two surveys; there was
a higher prevalence for self-employed and government staff
(Table 2).

The univariate logistic regression analysis showed that
the odds ratio of NSAM among the young adult aged group
26-35 years increased between the two surveys (OR=3.08;
95% CI: 1.38-6.85 vs OR=1.31; 95% CI: 0.85-2.04). This
study found a similar upward trend among adult males
with higher education between the two surveys (OR=3.97;
95% CI: 2.06-7.64 vs OR=4.85; 95% CI: 0.99-7.87). Adult
males who worked as government staff showed a higher
likelihood of being NSAM compared to those who were self-
employed (OR=1.98; 95% CI: 1.19-3.28 vs OR =2.09; 95%
CI: 1.24-3.51) for the 2011 and 2021 surveys, respectively.
In addition, for two factors: family size was not significantly
associated with NSAM, whereas anti-tobacco media of using
billboards was also not significant for both surveys (Table 3).

This study also explored factors associated with NSAM,
including TAPS exposure and knowledge of smoking danger.
For both datasets, higher levels of knowledge about smoking
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Table 1. Univariate baseline characteristics of non-smoking status among adult males in urban communities in
Indonesia between two consecutive cross-sectional surveys, 2011 and 2021

Variables Survey year 2011 Survey year 2021
(N=1553) (N=1363)
Weighted Percentage Weighted Percentage
frequency (%) frequency (%)

Age (years) 0.002
18-25 267 17.22 228 16.70
26-35 451 29.07 314 23.03
36-45 437 28.14 428 3141
46-55 300 19.35 282 20.70
56-64 97 6.21 111 8.16
Education level <0.001
Uneducated 169 10.88 112 8.24
Primary 328 21.14 452 33.18
Secondary 283 18.24 593 43.48
Higher 773 49.74 206 15.09
Occupation <0.001
Government employee 114 7.37 123 9.00
Non-government employee 823 53.03 616 45.19
Self-employed 615 39.61 624 45.81
Family size 0.956
Small (<5) 1219 78.50 1071 78.61
Large (=5) 334 21.50 292 21.39
Wealth index <0.001
Poor 616 39.63 431 31.59
Middle 544 35.05 493 36.20
Rich 393 25837 439 32.21
Media anti-tobacco <0.001
Television 379 24.40 144 10.53
Radio/internet 475 30.57 793 58.18
Billboard 699 45.03 426 31.28
TAPS exposure <0.001
Printed 162 10.40 193 14.16
Electronic 187 12.03 315 23.14
Printed and electronic 1205 77.56 855 62.70
Knowledge of smoking danger 0.086
Low 338 21.78 295 21.65
Moderate 775 49.92 633 46.43
High 440 28.30 435 31.92

TAPS: Tobacco, Advertising, Promoting, and Sponsorship.
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Table 2. Sociodemographic, media and cognitive characteristics of participants by non-smoking adult males in
Indonesia between two consecutive cross-sectional surveys, 2011 and 2021

Variables Survey year 2021
(N=1553) (N=1363)
NN
n (%)* n (%) n (%) n (%)
Age (years) <0.001 0.765
18-25 78.88(29.49)  188.60 (70.51) 26.97 (11.85)  200.64 (88.15)
26-35 95.53 (21.16)  355.95(78.84) 43.38(13.82) 270.58(86.18)
36-45 86.70 (19.84)  350.35(80.16) 4792 (11.19) 380.17 (88.81)
46-55 4483 (14.92)  255.65 (85.08) 40.08 (14.21)  242.02 (85.79)
56-64 7.74 (8.02) 88.77 (91.98) 13.57 (12.20) 97.66 (87.80)
Education level <0.001 <0.001
Uneducated 15.22 (9.01) 153.73 (90.99) 13.19 (11.75) 99.10 (88.25)
Primary 37.64 (11.47)  290.66 (88.53) 32.30 (7.14) 419.99 (92.86)
Secondary 42.96 (15.17)  240.29 (84.53) 70.51(11.90) 522.17 (88.10)
Higher 217.86 (28.20)  554.66 (71.80) 55.91(27.18)  149.83(72.82)
Occupation 0.009 0.014
Government 31.76 (27.76) 82.64 (72.24) 26.25(21.39) 96.46 (78.61)
Non-government 181.77 (22.07)  641.72(77.93) 73.65(11.96)  542.28(88.04)
Self-employed 100.15 (16.28)  514.96 (83.72) 72.02 (11.53)  552.34 (88.47)
Family size 0.307 0.091
Small (<5) 237.37 (19.47)  981.73 (80.53) 146.38 (13.66)  925.06 (86.34)
Large (25) 76.31(22.85)  257.59(77.15) 25.54 (8.76) 266.02 (91.24)
Wealth index 0.009 <0.001
Poor 97.24 (15.80)  518.27 (84.20) 3277 (7.61)  397.83(92.39)
Middle 123.13 (22.62)  421.15(77.38) 50.84 (10.31)  442.53(89.69)
Rich 93.31(23.73)  299.90 (76.27) 88.31(20.11)  350.73 (79.89)
Media anti-tobacco 0.003 0.105
Television 61.05 (16.11)  317.89(83.89) 12.17 (8.48) 131.41 (91.52)
Radio/internet 124.00 (26.12)  350.72 (73.38) 111.38 (14.04)  681.66 (85.96)
Billboard 128.63 (18.39)  570.71(81.61) 4837 (11.34) 378.01 (88.66)
TAPS exposure 0.585 0.358
Printed 32.76 (20.28)  128.80(79.72) 22.70 (11.76)  170.35 (88.24)
Electronic 31.84 (17.04)  155.03 (82.96) 4733 (15.01) 268.01 (84.99)
Printed and electronic 249.08 (10.68)  955.49 (73.32) 101.89 (11.92)  752.72 (88.08)
Knowledge of smoking <0.001 0.007
danger
Low 32.93(9.74) 305.29 (90.26) 27.91 (9.46) 267.18 (90.54)
Moderate 163.81 (21.13)  611.44 (78.87) 70.83(11.19) 561.99 (88.91)
High 116.95 (26.61)  322.59 (73.39) 73.18 (16.82)  361.91(83.18)

TAPS: Tobacco Advertising Promoting, and Sponsorship. *Data are weighted.
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Table 3. Univariate logistic regression of factors associated with overall non-smoking adult males in urban
communities in Indonesia for both survey years, 2011 and 2021

Variables Survey year 2011 Survey year 2021
(N=1553) (N=1363)

e L e
Age (years)
18-25 4.799 2.086 11.039  <0.001 1.066 0.597 1.903 0.827
26-35 3.079 1.384 6.850 0.006 1.272 0.781 2.070 0.333
36-45 2.839 1.282 6.287 0.010 Ref.
46-55 2.012 0.874 4.630 0.101 1.314 0.845 2.042 0.225
56-64 Ref. 1.102 0.602 2.016 0.752
Education level
Uneducated Ref. 1.731 0.889 3.370 0.106
Primary 1.308 0.628 2.721 0.472 Ref.
Secondary 1.806 0.872 3.738 0.111 1.755 2.058 2.734 0.013
Higher 3.967 2.058 7.644 <0.001 4.852 0.993 7.865 <0.001
Occupation
Government 1.976 1.190 3.282 0.009 2.087 1.240 3.511 0.006
Non-government 1.456 1.072 1.978 0.016 1.041 0.718 1.511 0.830
Self-employed Ref. Ref.
Family size
Small (<5) Ref. 1.648 0.918 2.957 0.094
Large (25) 1.225 0.829 1.809 0.307 Ref.
Wealth index
Poor Ref. Ref.
Middle 1.558 1.114 2.179 0.010 1.394 0.863 2.252 0.173
Rich 1.658 1.148 2.394 0.007 3.056 2.014 4.637 <0.001

Media anti-tobacco

Television Ref. Ref.

Radio/internet 1.840 1.236 2.740 0.003 1.764 0.997 3.119 0.051
Billboard 1.173 0.801 1.718 0.410 1.381 0.753 2.532 0.296
TAPS exposure

Printed 1.238 0.679 2.258 0.485 Ref.

Electronic Ref. 1.325 0.777 2.260 0.301
Printed and electronic 1.269 0.812 1.983 0.294 1.016 0.616 1.674 0.950

Knowledge of smoking danger

Low Ref. Ref.
Moderate 2.484 1.556 3.965 <0.001 1.206 0.764 1.904 0.419
High 3.361 2.071 5.454 <0.001 1.936 1.199 3.124 0.007

TAPS: Tobacco, Advertising, Promoting, and Sponsorship.
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Table 4. Multivariate logistic regression of factors associated with overall non-smoking adult males in urban
communities in Indonesia for both survey years, 2011 and 2021

Variables

Education level (ref. primary)

Uneducated

Secondary

Higher 2.266 1.589
Knowledge of smoking danger (ref.

low)

Moderate 1.731 0.973
High 2.085 1.091
Wealth index (ref. poor)

Middle 1.413 1.012
Richest

Age (years) (ref. 56-64)

18-25 3.739 1.718
26-35 2.292 1.024
36-45 2.081 0.903
46-55 1.779 0.730
Media (ref. television)

Radio/internet 1.474 1.079
Billboard (ref.)

TAPS (ref. printed)

Electronic

AOR: adjusted odds ratio. TAPS: Tobacco, Advertising, Promoting, and Sponsorship.

danger were more likely to have NSAM than those who had
lower knowledge (OR=3.36, 95% CI: 2.07-5.45 in 2011,
OR=1.94; 95% CI: 1.20-3.12 in 2021). Interestingly, the trend
of TAPS exposure was similarly found to not to be associated
with NSAM during the ten-year survey period. Consistent
across both survey years, exposure to anti-smoking messages
through television and billboards was not significantly
associated with non-smoking status.

Factors associated with NSAM by multivariate logistic
regression

Following the result of multivariate logistic regression,
NSAM was more likely to be observed among participants
with higher levels of education compared to those with
primary education as the reference category (AOR=2.27;
95% CI: 1.59-3.23) for 2011 and (AOR=3.40; 95% CI:
1.95-5.91) for 2021 (Table 4). Similarly, participants who
had good knowledge about smoking danger were more
likely to be NSAM compared to those with low knowledge as

Survey year 2011

o |

Survey year 2021

AOR 95% CI

1.791 0.871 3.681 0.113
1.525 0.861 2.701 0.147
3.229 <0.001 3.397 1.952 5.906 <0.001
0.019
3.080 0.062
3.987 0.026 1.682 1.09 2.593
1.973 0.042
1.742 1.068 2.839 0.026
8.095 0.001
5.127 0.043
4.791 0.085
4.334 0.205
2.013 0.015
<0.001
1.512 1.012 2.258 0.043

the reference category, with approximately twice the odds
(AOR=2.09; 95% CI: 1.09-3.99) for 2011 and (AOR=1.68;
95% CI: 1.09-2.59) for 2021.

Moreover, the lower wealth index was a significant factor
and positively associated with NSAM (AOR=1.41; 95% CI:
1.01-1.97) for 2011. In contrast, higher wealth index was
positively associated with NSAM (AOR=1.74; 95% CI: 1.07-
2.84) in the 2021 survey. Younger age and anti-tobacco media
were positively associated with NSAM compared to those
who were not, which were the only significant factors for the
2011 dataset. On the other hand, exposure to TAPS through
electronic media was significantly associated with NSAM in
2021 (AOR=1.51; 95% CI: 1.01-2.26; p=0.043) (Table 4).

DISCUSSION

This study showed that a declining proportion of NSAM was
observed in Indonesia during the ten-year survey period.
It indicated that smoking behavior was still deeply rooted
among males in their adult years. In addition, differences
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in baseline characteristics between 2011 and 2021
suggest shifts in the population composition that may have
influenced the observed outcomes.

Changes in the proportion of individuals aged 26-35
years may have contributed to these differences, as this
age group is typically in a highly productive life stage
characterized by greater social interaction, work-related
stress, and increased exposure to environments that promote
smoking, including peer influence and tobacco marketing?’.
The decline in highly educated respondents among non-
smokers may have influenced the observed outcomes.
Although higher education is often linked to better health
literacy, this decrease suggests that educational advantage
alone may not be sufficient to sustain non-smoking status
among urban adult males, particularly in contexts where
occupational stress, social norms, and tobacco exposure
remain strong?..

Furthermore, changes in the proportion of individuals
in the poor category may have influenced the observed
outcomes. In some settings, declines in smoking prevalence
are slower among lower socio-economic groups compared
to more affluent populations, potentially exacerbating health
inequalities and contributing to variations in non-smoking
status between survey years'2.

This pattern was consistent with study findings in various
Asian countries, where smoking prevalence among adult
males remains high despite the implementation of tobacco
control policies??. Research in various countries showed that
urbanization, increased work pressure, and easy access to
tobacco products can reduce the effectiveness of tobacco
control policies. Working pressure in urban environments
has the potential to reinforce smoking habits?.

Sociodemographic characteristics, particularly education
and economic status, were associated with NSAM behavior.
These two factors influenced how people process and
understand information and make decisions related to
healthy living behaviors?%. Indeed, successful smoking
cessation requires social support, a conducive environment,
freedom of health information access, and tobacco control
regulations?.

In both surveys, the strongest predictor of NSAM was
education level. Adult males with higher levels of education
and more stable employment were less likely to smoke than
those with lower levels of education and unstable jobs,
a finding consistent with previous studies showing that
socio-economic advantage is associated with lower smoking
prevalence?®. This evidence was similar to global findings
that education can improve health literacy, risk perception,
and response to anti-smoking advertisements?. As for young
adults and adolescents, previous research showed that
education and the existence of a supportive family context
might contribute to sustained non-smoking?®.

The economic status was observed as an important risk
of NSAM since users in richer groups tend to quit smoking
compared to poorer groups. This evidence was in line with
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previous studies, which have stated that higher economic
status might be associated with more organized work roles,
lower stress levels, and more restrictions on smoking in the
workplace®. This shift is likely influenced by increased health
awareness, the strengthening of tobacco control policies,
and better access to health information among higher socio-
economic groups?’. Furthermore, lower socio-economic
groups tend to face financial, social, and structural barriers
when attempting to quit smoking, meaning that behavioral
change in this group occurs more slowly'2 Individuals with
lower socio-economic status sometimes become smokers
as a coping mechanism or maybe in situations where their
social environment is more liberal.

Having a good knowledge and awareness of the health
effects of smoking through health warnings and media
campaigns can encourage smoking cessation efforts
and reduce tobacco consumption?’. This statement was
consistent with a systematic review, which suggested that
knowledge of the risks associated with tobacco use is
inversely related to the likelihood of starting smoking, as
well as the likelihood of switching from a non-smoker to a
smoker?®’. Prior studies on e-cigarette users showed that the
higher the health literacy, the more critical individuals are of
tobacco promotion and the more likely they are to be smoke-
freet®.

There was a shift in age-related patterns, whereby the
younger age group, which in 2011 had been predominantly
in the non-smoking category, showed an increased
proportion of smokers in 2021. This change was likely
influenced by increased exposure to tobacco promotion
through digital media, easier access to tobacco products,
and the expansion of electronic cigarettes, which were
perceived as safer and more modern3!. Marketing strategies
that associate cigarettes with lifestyle and social identity
were considered to increase the vulnerability of younger age
groups, which indicated that tobacco control efforts need to
be more adaptive to the evolving dynamics of marketing and
new products targeting this generation®!.

A shift was also evident in the role of the media in shaping
non-smoking behavior. In 2011, radio was more closely
associated with non-smoking tendencies, reflecting the
dominance of conventional media in the dissemination of
health information32. However, in 2021, the internet became
a more prominent channel as digitalization increased in
urban areas. Digital platforms not only expand access to
anti-smoking campaigns but also serve as the primary space
for electronic TAPS. Interestingly, exposure to TAPS does
not always encourage consumption in certain contexts; the
intensity of promotion can actually increase awareness of the
tobacco industry’s marketing strategies and trigger critical
attitudes, thereby reinforcing the decision to remain non-
smokers33.

The challenges of quitting smoking among male
employees in urban areas are complex and involve various
interrelated factors. Nicotine dependence, work pressure, a
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workplace culture that still tolerates smoking, and limited
access to smoking cessation services are the main obstacles®*.
This situation is further exacerbated by social practices
that make smoking a part of social interaction. Research is
needed to understand the complex factors affecting smoking
among urban males, especially in relation to their workplace
exposure to digital tobacco marketing®.

In Indonesia, these challenges can also be linked to the
implementation of tobacco control programs, such as the
use of pictorial health warnings on cigarette packaging and
the provision of smoking cessation services in healthcare
facilities®. These interventions play a role in raising
awareness of the dangers of smoking and supporting
smoking cessation efforts, although their effectiveness may
vary across socio-economic groups due to differences in
access to information and healthcare services.

Future directions and policy implications

Globally, the MPOWER framework emphasizes the
importance of comprehensive policies, including advertising
restrictions, smoke-free areas, and smoking cessation
support®. In Indonesia, factors such as the non-ratification
of the Framework Convention on Tobacco Control (FCTC),
limited regulation of tobacco advertising, and challenges
in implementing smoking-free policies may be associated
with the high prevalence of smoking among urban males,
particularly among employees'®. Further studies are needed
to explore how these factors influence smoking patterns in
this population.

This study highlights the potential of a multisectoral
perspective in understanding smoking behavior among adult
males, encompassing factors related to education, workplace
environments, and exposure to digital health information®.
With respect to quitting smoking, an effective strategy must
also address the characteristics of sociodemographics and
economic status, which closely influence smoking behavior
among adult males. Further studies are needed to clarify the
pathways and strengthen evidence for tobacco control efforts
among urban male populations.

Public health interventions should effectively stop
smoking behaviors for current smokers and prevent smoking
initiation among adult males by implementing an integrated
approach of policy regulation, workplace-based programs,
the use of digital platforms, mass media campaigns, and
smoke-free areas®. Furthermore, future strategies should
give priority to interventions among male employees through
peer support.

Strengths and limitations

This research has several key strengths. First, the analysis
used two nationwide surveys conducted over a decade,
allowing the evaluation of temporal changes in non-smoking
behavior patterns at the population level. Second, the study
specifically focused on adult males living in urban areas, a
group with a high prevalence of smoking and complex social
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dynamics, thus making a more targeted contribution to the
tobacco control literature. Third, this study has highlighted
sociodemographic characteristics, such as education and
economic status, which provide a deeper understanding
of the structural determinants of non-smoking behavior.
In addition, the involvement of cognitive factors, including
media exposure, TAPS, and knowledge levels, has enriched
the analysis of how the information environment influences
decisions for NSAM in urban communities.

However, this study has limitations. The limitations
include the cross-sectional nature of the GATS data. The use
of self-reported measures may introduce information bias
and potential misclassification. Even though this study used
two national-scale data sets over a decade, the analytical
framework used was still limited to two main groups
of variables, namely sociodemographic characteristics
as well as media and cognitive factors. Thus, the pre-
existing variables were not fully representative of all the
determinants that have the potential to affect non-smoking
status in adult males (NSAM). Several other factors that
are conceptually and empirically relevant, such as aspects
of smoking cessation, more detailed economic conditions,
psychosocial factors, as well as the characteristics of the
work environment and community, have not been covered
in the analysis and need to be explored in further research. In
addition, in the context of urbanization and the acceleration
of digitalization, the media and TAPS variables in this study
may be prone to residual confounding and therefore may not
fully explain the reasons for NSAM. This suggests that the
relationship between media exposure and TAPS to NSAM
behavior may be more complex than this study has been able
to include.

CONCLUSIONS

This study has indicated that over the past decade, the
proportion of adult males in urban Indonesia who abstain
from smoking has decreased, indicating that the public
health burden caused by tobacco has worsened. The primary
reasons for non-smoking can most probably be linked to
sociodemographic factors, and in particular, the level of
education and the economic position of the non-smoker. As
well as anti-smoking messages, knowledge of the risks of
smoking reinforces healthy behavior.
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