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ABSTRACT

Background: Smoking behavior among adolescents remains a public health problem that may
lead to long-term health consequences. Junior high school students are a vulnerable population at
risk of engaging in smoking behavior due to social environmental influences, particularly from
peers and family members. Social norms and social networks play an important role in shaping
adolescents’ ability to maintain non-smoking behavior. This study aimed to analyze the effects of
social norms and social networks on non-smoking behavior among junior high school students in
Boyolali Regency.

Subjects and Method: This study employed a quantitative research method with a cross-sectio-
nal design. The population consisted of 33,700 junior high school adolescents in Boyolali Regency.
A total of 240 respondents were included in this study, and the data were collected using a
stratified random sampling technique. The samples were obtained from eight junior high schools in
Boyolali Regency, comprising four public junior high schools and four private junior high schools.
Results: Based on Table 4, social norms had a significant effect on non-smoking behavior.
Respondents with high social norms were 7.34 times more likely to engage in non-smoking
behavior than those with low social norms (AOR = 7.34; 95% CI = 3.48 to 15.49; p = 0.001). Social
networks also had a significant effect on non-smoking behavior. Respondents with high social
networks were 7.78 times more likely to engage in non-smoking behavior than those with low
social networks (AOR= 7.78; 95% CI= 3.68 to 16.43; p= 0.001). Gender was significantly associated
with non-smoking behavior. Female respondents were 2.52 times more likely to engage in non-
smoking behavior than male respondents (AOR = 2.52; 95% CI = 1.22 to 5.21; p = 0.012).
Conclusion: Social norms and social networks significantly influenced non-smoking behavior
among junior high school adolescents in Boyolali Regency.
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BACKGROUND

The Sustainable Development Goals (SDGs)
are a global development agenda agreed u-
pon by all member states of the United
Nations in 2015 and established as a fra-
mework for sustainable development thro-
ugh 2030. One of the main objectives of the
SDGs is Goal 3, namely Good Health and
Well-Being, which focuses on improving
the health status and well-being of people
across all age groups (United Nations,
2015). Specifically, SDG Target 3.a empha-
sizes the importance of strengthening the
implementation of the World Health Orga-
nization Framework Convention on Toba-
cco Control (WHO FCTC) by member states
as a strategic instrument to reduce tobacco
consumption and minimize its adverse ef-
fects on population health (WHO, 2023).

Smoking behavior among adolescents
has become a global health issue that
requires serious attention due to its subs-
tantial impact on long-term health. Tobacco
use (smoking) causes more than 8 million
deaths annually and affects more than 1.3
billion people worldwide. Approximately
90% of adult smokers begin this habit be-
fore the age of 18 years, making ado-
lescence a critical period in the deve-
lopment of smoking behavior (WHO, 20-
23).

According to the 2019 Global Youth
Tobacco Survey (GYTS) conducted in more
than 100 countries, approximately 7-17%
of adolescents aged 13—15 years had ini-
tiated smoking. This trend is reflected in
the increase in smoking behavior among
school-aged children aged 13-15 years,
from 18.3% in 2016 to 19.2% in 2019
(WHO, 2024).

Data from the 2023 Indonesian
Health Survey (Survei Kesehatan Indone-
sia/ SKI) conducted by the Indonesian
Ministry of Health showed that the number
of active smokers reached 70 million
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people, with 7.4% of smokers aged 10—18
years. Children and adolescents represent
the group with the most significant increase
in smoking prevalence. Based on data from
the 2019 Global Youth Tobacco Survey
(GYTS), the prevalence of smoking among
school-aged children aged 13-15 years
increased from 18.3% in 2016 to 19.2% in
2019. Furthermore, the 2023 SKI data
indicated that the highest proportion of
smokers was found among adolescents
aged 15—19 years (56.5%), followed by those
aged 10-14 years (18.4%) (Ministry of
Health of the Republic of Indonesia, 2023).

According to the Central Bureau of
Statistics (Badan Pusat Statistik / BPS) of
Central Java Province in 2020, the per-
centage of smokers among individuals aged
15—24 years in Boyolali Regency was
22.85% (BPS Central Java, 2020). In Boyo-
lali Regency, data on smokers aged 5 years
and above showed a prevalence of 59.68%
out of 283,560 people in 2015, 55.61% out
of 286,123 people in 2016, and 49.94% out
of 288,745 people in 2017. These figures
indicate that nearly half or more of the
population engaged in smoking behavior
(BPS Boyolali Regency, 2021).

According to data from the Central
Bureau of Statistics of Central Java Pro-
vince, the prevalence of smoking behavior
among young people aged 15—24 years in
Boyolali Regency in 2021 was recorded at
17.48%. This figure reflects a public health
challenge at the local level, as smoking
during adolescence has the potential to
continue into adulthood and increase the
risk of non-communicable diseases in the
future (Listyorini, 2023).

Adolescents are a population group
with a high vulnerability to the develop-
ment of health-risk behaviors. This phase is
characterized by an intensive process of
identity exploration and self-formation.
During this developmental stage, adoles-
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cents are highly influenced by social norms
and social networks (Islam et al., 2023).

SUBJECTS AND METHOD

1. Study Design

This study employed a quantitative study
with an analytic observational approach
using a cross-sectional design. The study
aimed to analyze the influence of social
norms and social networks on non-smoking
behavior among junior high school
adolescents in Boyolali Regency. The study
was conducted from February to March
2026.

2. Population and Sample

The population of this study consisted of
33,700 junior high school students in
Boyolali (BPS Boyolali, 2025). A total of
240 respondents were included in the study
using a stratified random sampling techni-
que. The sample was selected from eight
junior high schools, comprising four public
schools and four private schools, with 30
respondents recruited from each school.
The sample size was determined using the
Slovin formula with a margin of error of
6.5%.

3. Study Variables

The independent variables in this study
were social norms and social networks,
while the dependent variable was non-
smoking behavior.

4. Operational Definition of Variables
Social norms refer to junior high school
adolescents’ perceptions of social expecta-
tions and pressures related to non-smoking
behavior.

Social networks refer to the social
relationships or networks of junior high
school adolescents that influence non-
smoking behavior.

non-smoking behavior refers to an
individual’s conscious action of not
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smoking cigarettes within a certain period,
either because they have never smoked,
have quit smoking, or are not active
smokers.

5. Study Instruments

The instrument used for data collection was
a structured questionnaire designed to
measure the variables of social norms,
social networks, and non-smoking beha-
vior. Each variable consisted of 10 state-
ment items that had undergone validity and
reliability testing. The results of the statis-
tical analysis showed that the cronbach's
alpha coefficients were 0.83 for the social
norms variable, 0.83 for the social networks
variable and 0.85 for the non-smoking
behavior variable.

6. Data analysis

Univariate analysis in this study was
presented in the form of frequencies and
percentages.  Bivariate analysis was
conducted using the chi-square test, while
multivariate analysis was performed using
multiple logistic regression.

~7. Research Ethics

Ethical clearance for this study was
approved by the Health Research Ethics
Committee of Dr. Moewardi Regional
General Hospital with approval number
396/III/HREC/2026, issued on March 10,
2026.

RESULTS

1. Sample Characteristics

Based on Table 1, all respondents were aged
between 13 and 16 years, with the majority
being 15 years old, comprising 130 respon-
dents (54.1%). The respondents consisted of
120 males (50%) and 120 females (50%),
with the majority of respondents being in
grade 8, totaling 152 respondents (63.3%).
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Table 1. characteristics of Respondents

Variable n %
Age (year)

13 5 2.1
14 93 38.8
15 130 54.1
16 12 5
Gender

Male 120 50
Female 120 50
Class

7 69 28.7
8 152 63.3
9 19 8

Based on Table 2, social norms had a mean
score of 35.40 with a standard deviation of
3.87, a minimum score of 24, and a maxi-
mum score of 40, indicating that most res-
pondents tended to have a high level of
social norms with relatively low data varia-
tion. Social networks had a mean score of
35.26 with a standard deviation of 3.91, a
minimum score of 26, and a maximum sco-

Table 2. Distribution of respondents scores

re of 40, indicating that the respondents
had relatively good social networks with
low data variation. Non-smoking behavior
had a mean score of 36.86 with a standard
deviation of 3.51, a minimum score of 27,
and a maximum score of 40, indicating that
most respondents demonstrated non-
smoking behavior with relatively low data
variation.

Variable Mean SD Min. Max.
Social norms 35.40 3.87 24 40
Social networks 35.26 3.91 26 40
Non-smoking behavior 36.86 3.51 27 40

2. Bivariate Analysis

Based on Table 3, there was a significant
association between social norms and non-
smoking behavior. Respondents with high
social norms were 18.02 times more likely
to exhibit non-smoking behavior compared
to those with low social norms (OR= 18.02;
95% CI= 9.43 to 34.43; p-value= 0.001). In

addition, social networks also showed a
significant association with non-smoking
behavior. Respondents with high social net-
works were 20.14 times more likely to
exhibit non-smoking behavior compared to
those with low social networks (OR= 20.14;
95% CI= 10.42 to 38.94; p-value= 0.001).

Table 3. Results of bivariate analysis using the chi-square test

. . 95% CI
Variables Odds ratio Lower limit Upper limit p
Social norms 18.02 9.43 34.44 0.001
Social networks 20.14 10.42 38.94 0.001
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3. Multivariate Analysis

Table 3 shows the results of a multivariate
Based on Table 4, social norms had a sig-
nificant effect on non-smoking behavior.
Respondents with high social norms were
7.34 times more likely to engage in non-
smoking behavior than those with low
social norms (AOR = 7.34; 95% CI = 3.48 to
15.49; p = 0.001). Social networks also had
a significant effect on non-smoking beha-
vior. Respondents with high social net-
works were 7.78 times more likely to
engage in non-smoking behavior than those
with low social networks (AOR = 7.78; 95%

CI = 3.68 to 16.43; p = 0.001). Gender was
significantly associated with non-smoking
behavior. Female respondents were 2.52
times more likely to engage in non-smoking
behavior than male respondents (AOR =
2.52; 95% CI = 1.22 to 5.21; p = 0.012).
Furthermore, the Nagelkerke R2 value of
0.591 indicated that social norms, social
networks, and gender collectively explained
59.1% of the variance in non-smoking beha-
vior among junior high school adolescents,
while the remaining 40.9% was attributable
to other factors not examined in this study.

Table 4. Results of multivariate analysis using multiple logistic regression

0,

Independent variables aOR Lower Limgif % CIIJpper Limit p
Gender (female) 2.52 1.22 5.21 0.012
Social norms (high) 7.34 3.48 15.49 0.001
Social networks (high) 7.78 3.68 16.43 0.001

Nagelkerke R Square= 59.1%.

DISCUSSION

Social norms influenced non-
smoking behavior
Social norms describe an individual’s
perception of what is considered appro-
priate, accepted, and valued within a social
environment. Strong social norms suppor-
ting non-smoking behavior, such as the
perception that smoking is unacceptable at
school, that families consider smoking a
negative behavior, and that peers and the
surrounding environment appreciate non-
smoking behavior, can create positive social
pressure that encourages adolescents to
avoid smoking. Social norms that support
healthy behavior also strengthen indirect
social control, leading adolescents to perce-
ive non-smoking behavior as consistent
with environmental expectations.
Individual behavior is strongly influ-
enced by perceptions of behaviors consi-
dered normal or accepted within a social
group. When non-smoking is perceived as a

www.thejhpb.com

valued behavior, considered socially desi-
rable, and supported by family, peers, and
schools, adolescents are more likely to ma-
intain non-smoking behavior in order to
conform to group norms. Social norms ex-
ert a particularly strong influence during
adolescence, as this developmental stage is
highly sensitive to social acceptance. There-
fore, evaluations from peers, family, and
the school environment play an important
role in shaping behavior. Adolescents tend
to adjust their behavior to align with group
norms in order to maintain social accep-
tance. This finding is consistent with the
study by Scalici & Schulz, which demons-
trated that peer and parental norms are key
factors influencing adolescents’ decisions to
smoke, and that environments with anti-
smoking norms provide a protective effect
against smoking behavior.

According to Montes et al. (2023),
social norms within friendship networks
play an important role in shaping ado-
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lescent smoking behavior, as adolescents
are more likely to adopt the behaviors of
peers who serve as their primary social
references. This finding is supported by Lo-
an et al. (2021), whose study emphasized
that peer norms exert a strong influence on
adolescent smoking behavior, even more
dominant than family-related factors
during early adolescence.
Social networks influence non-
smoking behavior among adolescents
Social networks describe adolescents’ rela-
tionships with peers, school counselors, and
social environments that support healthy
lifestyle behaviors. Social networks were
measured through interactions with friends
who avoid smoking, discussions related to
health issues, participation in sports activi-
ties, and the presence of close friends who
do not smoke. Positive social networks can
create strong social support, thereby encou-
raging adolescents to maintain non-smo-
king behavior. This finding indicates that
adolescent behavior is influenced not only
by individual factors, but also strongly sha-
ped by peer environments that function as
sources of support and social control. Peer
groups play a dominant role in shaping da-
ily habits and behaviors. Adolescents who
are embedded in social networks that pro-
mote healthy behaviors are more likely to
engage in positive activities, such as sports
or extracurricular programs, thereby redu-
cing the likelihood of experimenting with
smoking. Friends who remind adolescents
about the dangers of smoking and encou-
rage participation in smoke-free activities
may strengthen protective behaviors and
foster group norms that reject smoking.
Social networks describe adolescents’
relationships with peers, school counselors,
and social environments that support
healthy lifestyle behaviors. Social networks
were measured through interactions with
friends who avoid smoking, discussions

related to health issues, participation in
sports activities, and the presence of close
friends who do not smoke. Positive social
networks can create strong social support,
thereby encouraging adolescents to main-
tain non-smoking behavior. This finding
indicates that adolescent behavior is influ-
enced not only by individual factors, but
also strongly shaped by peer environments
that function as sources of support and
social control. Peer groups play a dominant
role in shaping daily habits and behaviors.
Adolescents who are embedded in social
networks that promote healthy behaviors
are more likely to engage in positive acti-
vities, such as sports or extracurricular
programs, thereby reducing the likelihood
of experimenting with smoking. Friends
who remind adolescents about the dangers
of smoking and encourage participation in
smoke-free activities may strengthen
protective behaviors and foster group
norms that reject smoking.

Social processes within peer groups
play a substantial role in adolescents’ deci-
sions regarding smoking behavior. Varia-
tions in peer group structures and social
norms across schools may determine how
smoking behaviors are either disseminated
or avoided within social networks Littlecott
et al. (2023). This finding is supported by
Zumrotussholikhah et al. (2025), who re-
ported that positive social environmental
support is associated with adolescent smo-
king behavior, as adolescents who receive
positive social support tend to demonstrate
healthier behaviors, including a lower ten-
dency to smoke. These findings indicate
that social networks may function as pro-
tective factors in shaping non-smoking
behavior. Furthermore, Liu et al. (2017)
stated that family support discouraging
smoking, effective parent—adolescent com-
munication, and school environments im-
plementing smoke-free policies can esta-
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blish social networks that protect adoles-
cents from smoking behavior. Peer groups
also exert a strong influence on adolescent
smoking behavior; when adolescents are
surrounded by friends who do not smoke
and reject smoking, non-smoking behavior
becomes a social norm that is easier to
maintain.

According to Gong et al. (2026), peer
smoking behavior has a direct influence on
adolescents’ intentions to smoke. Peer
influence may strengthen adolescents’
beliefs and attitudes toward smoking,
thereby increasing the likelihood of smo-
king experimentation as a form of social
adaptation and group acceptance. Adoles-
cents who are embedded in social networks
consisting of smoking peers are more
vulnerable to social pressure (peer pres-
sure) that encourages smoking behavior.
This finding is consistent with the study
conducted by Gaol et al. (2023), which
demonstrated that peer influence is a do-
minant factor associated with adolescent
smoking behavior, as friendship networks
can establish social norms that either enco-
urage or discourage smoking. This finding
is further supported by Pradana et al.
(2025), who reported that social factors
such as media exposure, family environ-
ment, and peer groups contribute to ado-
lescent smoking behavior, because the
social environment plays a crucial role in
shaping smoking-related behaviors. The
influence of peers, family, and the surroun-
ding social environment were identified as
factors contributing to smoking behavior
among junior high school adolescents. The-
refore, it can be concluded that social net-
works influence non-smoking behavior
among junior high school adolescents in
Boyolali, as reported by Ramadhini et al.
(2025).

The findings of this study indicate
that non-smoking behavior among adoles-

cents is influenced by social norms and
social networks. Therefore, efforts to
control smoking behavior among junior
high school adolescents cannot rely solely
on general health education, but must also
be supported by comprehensive policies
and cross-sectoral approaches. Social net-
works may strengthen strategies to limit
adolescents’ exposure to cigarettes within
their social environments, including the
regulation of cigarette advertising, pro-
motion, and access to cigarette purchases
around school areas, because peer-based
social capital, particularly social norms and
social networks, constitutes a more domi-
nant influencing factor.

From a practical perspective, schools
and health professionals need to develop
more applicable promotive and preventive
interventions, such as establishing peer
educator programs, providing refusal skills
training, and empowering adolescent gro-
ups as agents of change within the school
environment. Health promotion practices
should also involve families and commu-
nities, considering that behavioral mode-
ling from parents, peers, and the surroun-
ding social environment strongly influences
adolescent behavior formation. Therefore,
collaboration among schools, community
health centers, local health offices, and
community leaders represents a strategic
approach to creating a social environment
that supports non-smoking behavior among
adolescents.

Gender influenced non-smoking be-
havior

Differences in smoking behavior by gender
may be influenced by biological, psycho-
logical, and social factors. Smoking is
generally more socially acceptable among
males than females. Social norms that per-
ceive smoking as a more common behavior
among males increase the likelihood that
male adolescents will be exposed to smo-
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king role models through peers, family
members, and their social environment. In
contrast, females tend to experience stro-
nger social pressure to avoid smoking, ma-
king it easier for them to maintain non-
smoking behavior. Studies on adolescent
social norms have demonstrated that per-
ceptions of social norms are strongly asso-
ciated with smoking behavior among ado-
lescents. Cui et al. (2018) reported that ma-
les were significantly more likely to smoke
than females among adolescent and young
adult populations in Asia. Kemke, et al.
(2020) found gender differences in suscep-
tibility to smoking behavior among adoles-
cents, with males exhibiting a higher risk of
initiating smoking. These findings are fur-
ther supported by Fithria et al. (2021), who
reported that smoking is perceived as a mo-
re common and socially acceptable beha-
vior among male adolescents than among
female adolescents in Indonesia.
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