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Introduction: China has the largest youth population in the world. To better

implement the Smoke-free School Initiative, this study aims to examine the

protective and risk factors for di�erent smoking behaviors (never smoked,

experimental smoking, and current smoking) among school adolescents based

on social cognitive theory.

Methods: This research was a secondary analysis of a cross-sectional survey of

middle schools in Huli District of Xiamen, China. The final sample consisted of

1937 participants with an average age of 15.41 (SD = 1.64). Descriptive statistics

were used to summarize the sociodemographic characteristics of the sample.

Multivariate multinomial logistic regression analysis was performed using four

models.

Results: Of the respondents, 1685 (86.99%) were never smokers, 210 (10.84%)

were experimental smokers, and 42 (2.17%) were current smokers. Social norms,

positive outcome expectations, anti-smoking self-e�cacy, and attitudes toward

control tobacco policies were associated with adolescents’ smoking behaviors.

The number of smoking family members, classmates smoking, the perception

that smoking is cool and attractive, and attitudes toward control tobacco policies

were the predictors of current smoking behavior (p < 0.05). In contrast, friends

smoking and individual and social relationship motivation were associated with

only experimental smoking (p < 0.05).

Discussion: The relationship of social norms, positive outcome expectations, anti-

smoking self-e�cacy, and attitudes toward control tobacco policies varied across

smoking behaviors. Family, school, society and the government need to cooperate

in prevention and intervention programs for adolescent smoking. The relationships

between these factors and adolescents’ di�erent smoking behaviors needs to be

further verified.

KEYWORDS

experimental smoking, current smoking, adolescents, social norm, positive outcome

expectation, anti-smoking self-e�cacy, anti-smoking policy attitudes

1. Introduction

Smoking has become a public health problem of great concern worldwide. Smoking

causes serious harm to the respiratory system and cardiovascular system and accelerates

the occurrence of chronic diseases in adulthood. The China Global Tobacco Youth Survey

(2019) shows that China is the world’s largest producer and consumer of tobacco (1).
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Cigarette smoking is rising among Chinese adolescents and poses

a significant public health concern (2, 3). Behind the 6.9% of

adolescents using tobacco, 19.9% of adolescents have tried tobacco

products, and 82.3% of attempts to smoke occurred before the age

of 13, most attempts occurred in primary school (4). The result also

shows that the exposure rate of secondhand smoke among middle

and high school students in China is 63.2 and 72.0%, which is still

relatively serious. And the proportion of junior high school and

general high school students who were not rejected because of age

in the last time they bought cigarettes was as high as 76.5, 87.6%

respectively (5). Studies have shown that from a regional point of

view, the frequency of smoking among young people in suburban

areas is higher than that in municipalities directly under the central

government and provincial capitals. Compared with municipalities

directly under the central government and provincial capitals, there

are significant differences in social culture, economic development

level and civilization level in suburban areas, indicating that

regional factors have a significant impact on youth tobacco use, and

adolescents in areas with lower socioeconomic levels aremore likely

to use addictive substances (6). The Chinese data also showed that

economic expansion reduces men’s smoking amount (7). Smoking

behavior may be adopted to counter physical or psychological

pressure not directly related to change in current income level.

Xiamen, located on the southeast coast of China, is one of the first

special economic zones (8), the urbanization rate of permanent

residents reached 90.1% (9). Xiamen’s economic growth is in line

with the growth rate of China. This study discussed some factors

associated with adolescents’ smoking behavior in Xiamen, China,

which would provide some information for the national control

of tobacco.

Smoking among adolescents in China is dominated by males,

but the smoking rate of female adolescents has shown an upward

trend. Reducing smoking among adolescents is of great significance

for overall tobacco control work (10). Experimentation with

smoking is a critical step to becoming a regular smoker (11), and

“refusing the first cigarette” is an important measure for youth

to control smoking (12). Some studies have shown that trying

to smoke increases the risk of smoking by 3–6 times in middle

school students (13, 14), and adolescents who try to smoke are

more likely to become new smokers (15). Smoking experimentation

and initiation rates increase in adolescence. The age of “trying to

smoke” among adolescents is gradually occurring earlier, and the

prevalence shows a clear upward trend with age. The appropriate

strategies for reducing smoking behaviors, including experimental

smoking and current smoking, need to be further discussed.

1.1. Theoretical background

Social cognitive theories (SCT), which focuses on cognitive

factors (such as belief, memory, expectation, motivation and

self-reinforcement), are useful for explaining health behaviors

such as physical activity and unhealthy behaviors such as

smoking (16). SCT provides a comprehensive and well-supported

conceptual framework for understanding the factors that influence

human behavior. But its greater significance has come from its

application to the design of interventions to meet important

practical challenges in public health. Previous evidence showed

that one telephone counseling service was offered by the American

Cancer Society (ACS) and they help smokers quit by providing

guidance in self-regulation. The theories propose that the human

learning process is an observational learning process that can

not only rely on individual action, but also enable learning by

observing and imitating models encountered by others in the

environment and acquiring information (17). A system called

triadic reciprocal determinism is a focus of social cognitive theories;

this system involves the interaction between individual factors

(self-efficacy, outcome expectation, knowledge, etc.), physical and

social environmental factors (peer influence and social norms,

resources, behavioral outcomes, policies, and physical settings),

and behavior (individual actions, choices, and verbal statements)

(18). Bandura emphasized that cognitive determinants, including

outcome expectations and self-efficacy, operate as determinants

of behavior (18). Adolescents are in a critical period of extensive

individual cognitive development (19); they tend to be curious

and show a wide range of interests and emulate their esteemed

peers and non-parent adults (20). Thus, numerous previous studies

of adolescents’ behaviors have mentioned SCT (21–23). There is

evidence that theory-based interventions are more effective than

theory-free approaches (24–26).

SCT states that the initiation and persistence of behaviors are

determined primarily by outcome expectations and self-efficacy

(27). Smoking-related cognitions (including self-efficacy, social

norms and attitude) predict smoking intentions and smoking

behavior among adolescents (28, 29). Among smoking-related

cognitions, self-efficacy is the best predictor of adolescents’

smoking behaviors. A positive attitude toward smoking or

adolescents’ perceptions of the social influence of smoking predict

an increased risk of adolescents smoking (30). The family and the

school are the closest social contexts to developing adolescents,

making their relationships with adolescents’ behaviors a key object

of analysis. School-based programs to prevent tobacco use can

make a substantial contribution to reducing the percentages

of adolescents who smoke. School-based programs included

the introduction of policies, creating a friendly environment,

health education, home school collaboration, and advocating for

the whole society to take action in China (31). The “Smoke-

free School” campaign focuses on schools formulating clear

anti-smoking policies and correcting students’ attitudes toward

tobacco control policies. Thus, this study discusses the influencing

factors of experimental and current smoking among adolescents

through SCT.

1.2. The social and individual level
influencing factors of smoking among
adolescents

1.2.1. Social norms
It has been widely established that the behavior of adolescents

is often influenced by peers, parents and normative beliefs (32–

36). Social norms are the rules, values, or standards shared by the

members of a social group that define the appropriate, expected,

or desirable attitudes and behaviors in matters pertaining to that
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group (37). In other words, social norms are implicit codes of

conduct that provide a guide to appropriate behavior (38). Social

norms include descriptive and injunctive norms (39). Descriptive

norms are adolescents’ perceptions about the frequency of certain

risky behaviors around them, while injunctive norms are the real

beliefs about the approval of behaviors (40). Using social norms

to understand the environment and interpersonal influences to

change behavior can be more effective than focusing on individuals

to change behavior (41). Extensive research shows that social norms

are critical determinants of adolescent risky health behaviors (42,

43). Social norms toward smoking are a key concept in tobacco

control policy and research. Social norms of parents’ and close

friends’ smoking behavior appeared to be consistent predictors of

youth smoking initiation (44). Previous studies have indicated that

perceived disapproval of smoking may reduce smoking behaviors

(45, 46). Individuals with permissive smoking norms exhibit more

smoking (OR 1.34, 95% CI 1.03–1.74), particularly among those

with no history of smoking (47), showing that adolescents who

perceive cigarette use as more prevalent and acceptable are more

likely to initiate tobacco use (48). Social norm interventions

provide correct information about peer group norms to correct

misconceptions about norms (49, 50). Thus, the social norm of

smoking is an important influencing factor for adolescent smoking

and for experimentation with smoking.

1.2.2. Positive outcome expectations
Adolescent smoking behavior continues to be a challenging

issue in large part due to outcome expectations. Among

cognitive determinants, outcome expectations, which involves the

anticipated consequences (positive or negative) of behaviors (18,

51, 52), is emphasized as a determinant of behavior. The analysis

of behavior in terms of expected outcomes has a long history

in psychology, and this approach has been applied to several

diverse fields (53). These expectations have been studied extensively

in adolescent behavioral medicine and have been found to

influence a variety of health behaviors, including smoking, alcohol

consumption and weight management (54–60). Adolescents who

smoke may have multiple positive outcome expectations about

their perceived benefits, such as social confidence (58), stress

reduction (61) and weight control (62). According to SCT,

individuals who expect more positive outcomes from smoking are

more likely to smoke because they mistakenly believe that smoking

provides more benefits (63). In a longitudinal study, Wahl et al.

found that smoking-related outcome expectations, such as negative

affect management (i.e., makes me feel good) and boredom relief,

may influence smoking initiation among eighth and tenth graders

(57). Depending on the severity of the health behavior, along with

the individual’s personality traits, outcome expectations may be a

large potential challenge to behavioral change.

1.2.3. Anti-smoking self-e�cacy
Anti-smoking self-efficacy is the ability of adolescents to

remain non-smoking and refuse to smoke (64). Previous studies

have shown that adolescents with lower anti-smoking self-efficacy

exhibit more smoking behavior (65). A high level of anti-smoking

self-efficacy not only may reduce individuals’ attempts to smoke or

lead them to stop smoking (66, 67), but also may act as protective

factor against future smoking behavior (68, 69). In addition, a

high level of anti-smoking self-efficacy plays a very important role

in individuals resisting external factors such as parental and peer

influence (70, 71), advertising and pro-smoking media (72, 73) and

social atmosphere (74). The age at which adolescents first smoke

may predict the number of cigarettes smoked and dependence in

the near future (75). Thus, the self-efficacy of refusing the first

cigarette is an important measure for youth to control smoking.

The important aspect of refusing smoking for self-efficacy among

adolescents needs to be explored.

1.2.4. Attitudes toward control tobacco policies
Smoking ban policy is one of the most important controllable

aspects of social environment (76). China became a party to the

WHO Framework Convention on Tobacco Control (WHO FCTC)

in 2006. China does not have one comprehensive tobacco control

law, but several national laws and regulations that legislate tobacco.

These national laws included (1) Prohibit smoking in at least 28

indoor public places, including medical facilities, restaurants, bars,

and most public transportation. (2) Prohibit all film, television,

radio, in newspapers and magazines advertising. Point of sale,

online advertising, and sponsorship is permitted. (3) Require text-

only warnings that, at maximum, cover 30% of the pack. Tobacco

companies can create their own warning labels as long as they meet

minimum criteria. (4) Increased the tax on tobacco as a percent

of retail price to over 60%. (5) Allow sub-national regulations

that are stricter than the national law, including those that restrict

tobacco advertising, promotion, and sponsorship (TAPS) outdoors.

From 2004 to 2014, the smoke-free policy was applied across more

than a dozen cities in China. The International Tobacco Control

(ITC) on China Survey found high levels of support in China for

stronger smoke-free policies, even among smokers. This situation

provided support for adolescents’ smoking cessation. Some studies

found that public health policies appear to have decreased the

overall prevalence of adolescents’ smoking but with only a weak

effect (77). Individual policy literacy may be a critical factor in

improving preventive care and reducing health disparities (78).

Some scholars have analyzed the relationship between attitudes

toward the policy and social cognitive determinants of smoking

(79). Regarding adolescent smoking behavior, if smokers have low

policy literacy, they are at greater risk of smoking continuation.

This may be due to their misconceptions and wrong attitudes

toward tobacco control policies.

However, a great deal of research has explored the influencing

factors of smoking behaviors among adolescents. It is important

to focus on two processes of smoking that adolescents may be

engaged in: experimental smoking and current smoking. Different

predictors may explain these two smoking processes, and thus the

role of several factors may differ between them. Few studies have

analyzed the relationships of multiple internal and external factors

with adolescents’ different smoking behaviors in Xiamen, China.

This study aimed to investigate the protective and risk factors

for different smoking behaviors (current smoking and attempt

at smoking) among school adolescents through SCT in Xiamen

city, China.
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2. Methods

2.1. Participants

The Xiamen Center for Disease Control and Prevention (CDC)

conducted a tobacco survey among primary and middle school

students in Xiamen city (80, 81). Data in this study were derived

from a 2017 cross-sectional survey of cigarette smoking among

junior Chinese middle school students in Huli District, Xiamen,

which is a part of this persistent project. Huli District is located

in the north of Xiamen and belongs to the central city of Xiamen,

which is the birthplace of Xiamen Special Zone and has strong

regional economic vitality, as well as being the center of the national

information technology industry base. According to the number of

registered middle schools in Huli District, Xiamen city, there are 10

middle schools. The total sample size of middle school students in

this study was 1938, and due to excluding one student who skipped

too many items on the questionnaire, the total effective sample

size was 1937, for a response rate of 99.9%. These 1937 middle

school students aged 11–18 years old were from four randomly

selected middle schools. Informed consent was obtained from all

the participants and their guardians in this study. The method of

investigation was face-to-face interviews.

2.2. Measurements

The measurement instruments involved in this study were

guided by the Global Youth Tobacco Survey (GYTS) (82) and

adapted to the reality of adolescent smoking in China (83, 84).

2.2.1. Smoking behavior
According to the definition of smoking standards

recommended by the WHO (85), respondents indicating that

they had smoked at least a complete cigarette in the past 30

days were defined as current smokers. Smoking behavior was a

dependent variable in this study, including the three statuses of

never smoked, experimental smoking, and current smoking.

2.2.2. Social norms
SCT posits that portions of an individual’s knowledge

acquisition can be directly related to observing others within social

contexts. Social contexts influence adolescents smoking behavior is

by providing role models and by setting social norms concerning

smoking (86). The key persons influencing the social norms of

adolescent smoking behavior in this study were family members,

teachers, and peers. For family members, the students were asked

whether their fathers, mothers, grandfathers, or grandmothers

who lived with them smoked, the number of family members

who smoked, and the parents’ attitudes toward their children

about smoking. The students were also asked whether their

school administrators, male teachers, female teachers, homeroom

teachers, and school welfare officers’ smoke. The students were

asked whether their classmates (same class, same grade, or same

school) or friends smoke. The split-half reliability was 0.672.

2.2.3. Positive outcome expectations
Positive outcome expectation is the anticipated positive

consequences of a behavior (18). It is measured by six items

by asking students whether they agree that (1) smoking is

a personal choice and outsiders should not interfere because

smoking does not affect others; (2) smoking is a sign of

psychological maturity and a sign of career success; (3) the fact

that many people in society smoke indicates that the benefits of

smoking outweigh the disadvantages; (4) smoking is cool and

attractive; (5) smoking is a necessity for social communication;

and (6) smoking can refresh and relieve boredom. Responses

are scored as “1 = Yes, 0 = No.” The split-half reliability

was 0.612.

2.2.4. Anti-smoking self-e�cacy
Anti-smoking self-efficacy is the judgment of one’s capability

to exhibit anti-smoking behavior (87). It included three items

in this study. (1) What do you do when someone smokes in

front of you? The responses are “1 = smoke with them, 2 =

it doesn’t matter, 3 = avoid or ask them to smoke elsewhere,

4 = advise them not to smoke.” (2) When someone hands

you a cigarette, what is your attitude? The responses are “1

= accept it calmly, 2 = want to refuse but embarrassed, 3

= refuse.” (3) What is your attitude when a stranger sitting

next to you smokes in a place with a no-smoking sign? The

responses are “1 = try to endure, 2 = keep away from the

person, 3= discourage or stop the person.” The split-half reliability

was 0.660.

2.2.5. Attitudes toward control tobacco policies
It included four items: (1) evaluation of the behavior of

someone smoking in public; (2) moral evaluation of middle

school students who smoke; (3) attitudes toward smoking

being banned in schools; and (4) attitudes toward adolescents

smoking being banned. The total score ranges from 0 to 4,

with higher scores indicating a better attitude toward control

tobacco policy.

2.3. Data analysis

Statistical analyses were performed using SAS version 9.4.

Descriptive statistics about the distribution of variables are

presented as frequency distributions and percentages, means

and standard deviations. Multivariate multinomial logistic

regression analysis was performed using four models to assess

the influencing factors of adolescents’ experimental smoking

and current smoking behaviors. Model 1 clarifies the impact

of social norms on adolescent smoking based on controlling

for gender. Model 2, Model 3, and Model 4 successively add

positive outcome expectations, anti-smoking self-efficacy,

and attitudes toward control tobacco policies based on the

previous model. Statistical assumptions for multivariate logistic

analysis and the checkout of this study were provided in the

Supplementary File.
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3. Results

3.1. Sample characteristics

The final sample consisted of 1,937 participants with an

average age of 15.41 (SD = 1.64) (Table 1). The majority of

the adolescents were boys (1,055, 54.58%). Approximately 1,146

(59.13%) students were in 8th grade, and 792 (40.87%) students

were in 10th grade. The proportions of students perceiving

their fathers, mother, grandfather, grandmother smoking were

51.86, 1.82, 34.35, 2.45%, respectively. The adolescents reported

the number of family members who smoke was 0.94 (SD =

0.95). In addition, injunctive norms of perceived disapproval of

smoking among parents was 2.93 (SD = 0.30). In the school

environment, students’ perceived prevalence rates of smokers

were high in male teachers (49.97%), and school leadership

(35.79%). Approximately 5.01% of the participants perceived their

female teachers smoking. Approximately 12.43% of participants

who perceived their classmates smoking, and the proportion of

participants who perceived their friends smoking was 8.45%. In

terms of the positive outcome expectation, approximately 13.90%

of the adolescents held the opinion that smoking is a social

need, and 19.69% held the opinion that smoking can refresh

and relieve boredom. In terms of anti-smoking self-efficacy, the

scores of refusing skills or negative attitudes to the scenarios

of “Someone smokes in front of you,” “Someone offers you

a cigarette” and “The stranger smokes in a no smoking area”

were 3.32 ± 0.71, 2.85 ± 0.43 and 2.50 ± 0.61, respectively.

Moreover, the score of attitudes toward control tobacco policies was

2.39 (SD= 0.70).

3.2. Adolescents’ self-reported smoking
behaviors

The majority of the adolescents were non-smokers (86.99%),

and ∼2.17% of the adolescents smoked at present. Furthermore,

∼10.84% of the young people were experimental smokers who have

tried smoking in the past but do not smoke now.

3.3. Multivariate logistic regression analyses
of influencing factors of adolescents’
smoking behaviors (experimental smoking
vs. non-smoking)

Table 2 indicates the results of multivariate logistic regression

analyses of the influencing factors of adolescents’ smoking

behaviors (experimental smoking vs. non-smoking). In Model 1,

we analyzed the associations between social norms and adolescents’

smoking behaviors. Parents’ negative attitudes were a protective

factor against experimental smoking (OR = 0.39, 95% CI: 0.24–

0.62, P < 0.001). The adolescents who reported female teachers

and friends smoking were much more likely to be experimental

smokers (OR = 2.72, 95% CI: 1.27–5.83, P = 0.010; OR = 3.24,

95% CI: 1.85–5.68, P < 0.001) than the adolescents who were

not exposed to female teachers and friends smoking. Based on

Model 1, positive outcome expectations were added to Model 2.

TABLE 1 Characteristics of the study sample in Huli District, Xiamen,

China (n = 1,937).

Variable n

(%)/Mean
± SD

Age 15.41± 1.64

Grades

8th 1,146 (59.13)

10th 792 (40.87)

Gender

Boy 1,055 (54.58)

Girl 878 (45.42)

Social norm

Family members who smoke

Father 1,003 (51.86)

Mother 35 (1.82)

Grandfather 662 (34.35)

Grandmother 47 (2.45)

Number of family members who smoke [0-3] 0.94± 0.95

Parents’ negative attitudes [1–3] 2.93± 0.30

Teachers who smoke

School leadership 582 (35.79)

Male teachers 828 (49.97)

Female teachers 85 (5.01)

Head teachers 92 (5.21)

School support staff 362 (22.47)

Peers who smoke

Classmates 238 (12.43)

Students in the same grade 208 (10.86)

Schoolmates 183 (9.58)

Friends 163 (8.45)

Positive outcome expectation

A personal choice 102 (5.27)

A sign of maturity and success 91 (4.70)

Advantages greater than disadvantages 88 (4.55)

Cool and attractive 114 (5.89)

Social need 269 (13.90)

Refresh and relieve boredom 381 (19.69)

Anti-smoking self-e�cacy

Avoid smoking when someone smokes in front of you [1–4] 3.32± 0.71

Refusing a cigarette offered by others [1–3] 2.85± 0.43

Negative attitude to a stranger smoking in a no smoking area

[1–3]

2.50± 0.61

Attitudes toward control tobacco policies [2–9] 2.39± 0.70

Smoking behaviors

Non-smoking 1,685 (86.99)

Experimental smoking 210 (10.84)

Current smoking 42 (2.17)

Data are presented as the mean ± SD or frequency and percentage. The minimum score and

maximum score of every sociopsychological variable are present in brackets.
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TABLE 2 The influence of smoking social norms, positive outcome expectations, anti-smoking self-e�cacy and attitudes toward control tobacco

policies on adolescents’ smoking behaviors (experimental smoking vs. non-smoking).

Variable Model 1 Model 2 Model 3 Model 4

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Smoking social norms

Family members who smoke

Father 0.79 (0.53–1.19) 0.79 (0.52–1.19) 0.84 (0.55–1.29) 0.83 (0.55–1.27)

Mother 1.45 (0.42–5.07) 1.35 (0.36–4.97) 1.44 (0.40–5.14) 1.41 (0.39–5.10)

Grandfather 1.35 (0.92–1.99) 1.35 (0.91–2.02) 1.40 (0.94–2.10) 1.40 (0.94–2.10)

Grandmother 0.83 (0.25–2.68) 0.84 (0.26–2.80) 0.82 (0.25–2.75) 0.79 (0.23–2.69)

Parents’ negative attitude 0.39 (0.24–0.62)∗∗∗ 0.53 (0.32–0.87)∗ 0.64 (0.38–1.08) 0.64 (0.38–1.09)

Number of family members who

smoke

1.06 (0.84–1.32) 1.06 (0.85–1.34) 1.01 (0.80–1.28) 1.01 (0.80–1.28)

Teacher

School leadership 0.57 (0.32–1.01) 0.58 (0.32–1.05) 0.58 (0.32–1.05) 0.57 (0.31–1.05)

Male teachers 1.03 (0.64–1.65) 0.96 (0.58–1.58) 0.90 (0.54–1.49) 0.90 (0.54–1.49)

Female teachers 2.72 (1.27–5.83)∗∗ 2.85 (1.31–6.22)∗∗ 2.72 (1.24–5.97)∗ 2.65 (1.20–5.84)∗

Head teachers 0.90 (0.39–2.08) 0.83 (0.35–1.98) 0.89 (0.37–2.12) 0.92 (0.38–2.18)

School support staff 1.46 (0.83–2.56) 1.24 (0.69–2.23) 1.21 (0.67–2.19) 1.24 (0.68–2.24)

Peer

Classmates 1.26 (0.68–2.32) 1.22 (0.65–2.30) 1.27 (0.67–2.42) 1.28 (0.68–2.43)

Students in the same grade 1.30 (0.46–3.73) 1.40 (0.48–4.09) 1.36 (0.46–3.99) 1.34 (0.46–3.95)

Schoolmates 0.66 (0.22–1.98) 0.67 (0.22–2.04) 0.69 (0.23–2.11) 0.69 (0.23–2.11)

Friends 3.24 (1.85–5.68)∗∗∗ 2.56 (1.43–4.60)∗∗ 2.43 (1.35–4.37)∗∗ 2.44 (1.36–4.40)∗∗

Positive outcome expectation

A personal choice 1.29 (0.56–2.96) 1.01 (0.42–2.40) 0.99 (0.41–2.38)

A sign of maturity and success 0.82 (0.29–2.29) 0.78 (0.27–2.28) 0.80 (0.27–2.33)

Advantages greater than disadvantages 1.39 (0.54–3.56) 1.23 (0.46–3.30) 1.23 (0.46–3.32)

Cool and attractive 0.76 (0.34–1.71) 0.70 (0.31–1.60) 0.71 (0.31–1.62)

Social need 1.68 (1.01–2.80)∗ 1.46 (0.87–2.45) 1.45 (0.86–2.44)

Refresh and relieve boredom 2.86 (1.86–4.39)∗∗∗ 2.74 (1.77–4.23)∗∗∗ 2.74 (1.77–4.24)∗∗∗

Anti-smoking self-e�cacy

Avoid smoking when someone smokes in front of you 0.66 (0.50–0.86)∗∗ 0.65 (0.49–0.86)∗∗

Refusing a cigarette offered by others 0.62 (0.41–0.93)∗ 0.62 (0.42–0.93)∗

Negative attitude to a stranger smoking in a no smoking area 1.18 (0.86–1.62) 1.18 (0.86–1.62)

Attitudes toward control tobacco policies 1.00 (0.77–1.30)

OR, odd ratios; 95% CI, 95% confidence intervals. ∗p ≤ 0.05; ∗∗p ≤ 0.01; ∗∗∗p ≤ 0.001. All of the model control gender. There were 1,685 non-smokers and 210 who tried to smoke.

The adolescents who reported that “Smoking is a social need” and

“Smoking can refresh and relieve boredom” were more likely to be

experimental smokers (OR = 1.68, 95% CI: 1.01–2.80, P = 0.045;

OR= 2.86, 95% CI: 1.86–4.39, P < 0.001). We added anti-smoking

self-efficacy variables inModel 3 based onModel 2. The adolescents

who had more anti-smoking self-efficacy, such as skills to avoid

smoking when someone smoked in front of them and to refuse a

cigarette offered by others, were less likely to attempt to smoke (OR

= 0.66, 95% CI: 0.50–0.86, P = 0.002; OR = 0.62, 95% CI: 0.41–

0.93, P < 0.019). Attitudes toward control tobacco policies was not

a significant predictor of experimental smoking behavior among

adolescents (Model 4).
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TABLE 3 The influence of social norms, positive outcome expectations, anti-smoking self-e�cacy and attitudes toward control tobacco policies on

adolescents’ smoking behavior (current smoking vs. non-smoking).

Variable Model 1 Model 2 Model 3 Model 4

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Smoking social norms

Family members who smoke

Father 1.13 (0.46–2.78) 0.93 (0.33–2.62) 1.27 (0.40–4.06) 1.43 (0.43–4.74)

Mother 1.38 (0.22–8.85) 0.39 (0.04–3.51) 0.61 (0.05–7.45) 0.48 (0.03–6.91)

Grandfather 1.23 (0.52–2.92) 0.80 (0.27–2.35) 0.89 (0.27–2.91) 0.77 (0.23–2.59)

Grandmother 2.35 (0.50–11.00) 4.66 (0.87–24.82) 6.48 (0.95–44.31) 7.99 (1.16–55.06)∗

Parents’ negative attitude 0.23 (0.11–0.45)∗∗∗ 0.52 (0.23–1.22) 0.86 (0.33–2.27) 0.79 (0.30–2.07)

Number of family members who

smoke

1.65 (1.08–2.51)∗ 1.99 (1.23–3.23)∗∗ 1.36 (0.76–2.43) 1.33 (0.73–2.42)

Teacher

School leadership 3.15 (0.61–16.26) 3.20 (0.46–21.99) 2.53 (0.31–20.75) 3.26 (0.36–29.67)

Male teachers 0.28 (0.05–1.49) 0.25 (0.04–1.85) 0.27 (0.03–2.44) 0.20 (0.02–2.11)

Female teachers 3.53 (1.08–11.54)∗ 3.72 (0.95–14.50) 3.18 (0.76–13.31) 3.12 (0.74–13.08)

Head teachers 0.62 (0.15–2.53) 0.31 (0.06–1.53) 0.53 (0.10–2.73) 0.51 (0.10–2.71)

School support staff 3.72 (0.96–14.50) 3.93 (0.77–20.09) 4.32 (0.64–29.00) 4.44 (0.62–31.97)

Peer

Classmates 4.26 (1.31–13.81)∗ 5.44 (1.34–22.12)∗ 4.99 (1.13–21.97)∗ 5.45 (1.16–25.49)∗

Students in the same grade 0.17 (0.01–6.77) 0.19 (0.01–35.20) 0.54 (0.01–42.57) 0.43 (0.01–84.54)

Schoolmates 3.84 (0.10–151.75) 4.07 (0.02–719.56) 1.14 (0.02–83.78) 1.58 (0.01–298.49)

Friends 1.99 (0.68–5.85) 1.25 (0.33–4.78) 1.35 (0.34–5.46) 0.96 (0.21–4.36)

Positive outcome expectation

A personal choice 1.06 (0.25–4.51) 0.63 (0.15–2.69) 0.62 (0.14–2.70)

A sign of maturity and success 0.82 (0.14–4.89) 0.62 (0.09–4.39) 0.86 (0.12–6.27)

Advantages greater than disadvantages 3.29 (0.65–16.76) 1.36 (0.22–8.60) 1.01 (0.16–6.44)

Cool and attractive 9.64 (2.70–34.39)∗∗∗ 7.67 (1.88–31.23)∗∗ 7.48 (1.80–31.02)∗∗

Social need 2.60 (0.72–9.43) 1.94 (0.51–7.41) 2.18 (0.55–8.67)

Refresh and relieve boredom 2.13 (0.64–7.13) 1.34 (0.33–5.40) 1.14 (0.27–4.85)

Anti-smoking self-e�cacy

Avoid smoking when someone smokes in front of you 0.53 (0.30–0.93)∗ 0.67 (0.36–1.24)

Refusing a cigarette offered by others 0.20 (0.09–0.44)∗∗∗ 0.19 (0.08–0.43)∗∗∗

Negative attitude to a stranger smoking in a no smoking area 1.07 (0.51–2.25) 1.15 (0.53–2.50)

Attitudes toward control tobacco policies 0.55 (0.32–0.95)∗

OR, odd ratios; 95% CI, 95% confidence intervals. ∗p ≤ 0.05; ∗∗p ≤ 0.01; ∗∗∗p ≤ 0.001. All of the model control gender.

3.4. Multivariate logistic regression analyses
of influencing factors of adolescents’
smoking behaviors (current smoking vs.
non-smoking)

Table 3 shows the results of multivariate logistic regression

analyses of influencing factors of adolescents’ smoking behaviors

(current smoking vs. non-smoking). In Model 1, we analyzed

the associations between social norms and adolescents’ smoking

behaviors. Parents’ negative attitudes were a protective factor

against current smoking (OR = 0.23, 95% CI: 0.11–0.45, P <

0.001). However, the number of family members smoking was a

risk factor for current smoking (OR= 1.65, 95% CI: 1.08–2.51, P=

0.020), whichmeans that the more family members who smoke, the

more likely adolescents are to be current smokers. The adolescents

who reported having female teachers and classmates who smoke

were much more likely to be current smokers (OR = 3.53, 95%

CI: 1.08–11.54, P = 0.037; OR = 4.26, 95% CI: 1.31–13.81, P
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= 0.016) than the adolescents who were not exposed to female

teachers and classmates smoking. Based on Model 1, positive

outcome expectations were added to Model 2. The adolescents who

perceived that smoking is cool and attractive were more likely to

be current smokers (OR = 9.64, 95% CI: 2.07–34.39, P < 0.001).

We added anti-smoking self-efficacy variables in Model 3 based on

Model 2. The adolescents who had more anti-smoking self-efficacy,

such as skills avoiding smoking when someone smokes in front of

them and refusing a cigarette offered by others, were less likely to

smoke (OR = 0.53, 95% CI: 0.30–0.93, P = 0.028; OR = 0.20, 95%

CI: 0.09–0.44, P < 0.001). Finally, we added the variable of attitudes

toward control tobacco policies in Model 4 based on Model 3

and we found that it was a significant and protective predictor of

current smoking behavior among adolescents (OR = 0.55, 95% CI:

0.32–0.95, P = 0.031).

4. Discussion

This study investigated the protective and risk factors for

various smoking behaviors (current smoking and attempt at

smoking) among school adolescents through SCT in Xiamen city,

China. This study is promisor to provide evidence to understand

the intra and interpersonal levels of psychosocial factors of

adolescent smoking in a particular setting.

4.1. The influence of descriptive and
injunctive social norms on adolescents’
smoking behaviors

According to SCT, smoking behavior is determined by different

social contexts (for example, peers, family, and school) providing

adolescents with important role models (88). Several studies

have discussed the social determinants of smoking among school

adolescents (89–91). Adolescents have a greater prevalence of

smoking behavior with parent smoking, teacher smoking, and

peer smoking. Social cognitive learning occurs when an individual

learns from other members of the group. Social-based decision-

making may be driven by socio-cognitive activities related to social

norms (92). Social norms and values possess adaptive properties

that organize social cognition. A study of the factors influencing

teenage smoking in India has found that smoking by parents

and peers has an impact on teenage smoking behavior (93). The

family, as children’s first social group, affects the development of

children’s behaviors. Previous studies found that parental smoking

increases the odds of an adolescent being a smoker (40). This study

found that the number of smokers among adolescents’ families

showed no significant association with attempted smoking but did

show a statistically significant association with current smoking.

Parents’ negative attitudes toward smoking reduce both the risk

of exhibiting experimental smoking behavior and current smoking

behaviors among adolescents. A previous study also found that

parents’ antismoking attitudes may help reduce the intention to

start smoking among their children (94). Perceptions of smoking

social norms related to family members influence adolescents’

current smoking, while injunctive norms predict both the history

of experimental smoking and engagement in current smoking.

This study indicates that regions or municipalities should try to

extend health education strategies and social norm interventions to

correct the misperception of family norms to prevent adolescents’

smoking behaviors.

Previous studies have analyzed the influence of descriptive

and injunctive smoking social norms related to peers on health

behaviors among adolescents (95). Peer influences are related

more to descriptive norms than to injunctive norms. The current

study discussed the associations between perceived smoking social

norms related to peers and smoking behaviors among adolescents.

The social norms mechanisms on smoking behavior included

peer pressure and peer integration (96). When most of their

peers around them smoke, adolescents are forced to smoke or

reinforce their smoking behaviors to be accepted by the group

due to peer pressure. Some scholars have also suggested that peer

pressure to smoke is fundamentally a strategy to integrate with

the group (97). Peer pressure is an important factor responsible

for smoking initiation among adolescents. Adolescents are more

likely to attempt to smoke when they see friends smoking,

while current smoking is influenced by perceptions of classmates’

behaviors. Intention to initiate smoking is significantly associated

with the smoking status of friends and classmates among European

adolescents (98). The inconsistent findings may be related to the

quality and frequency of social interactions. In China, school life

accounts for a large part of adolescents’ lives, and adolescents spend

much time with their classmates. Being around smoking peers

frequently and feeling alienated from school places pressure on

adolescents to transition from experimental smoking to current

smoking. A study also found that experimental smokers are

less likely than regular smokers to be surrounded by peers

who smoke (99). Smoking interventions targeting adolescents at

the experimentation stage are more effective than those at the

habituation stage (100). Thus, adolescents who have friends with

smoking behaviors should be targeted with interventions that

halt the entrenchment of smoking. Peer education can effectively

intervene in students’ smoking behaviors (101), and school-based

interventions should be developed to reduce the prevalence of

current smoking and create a non-smoking social environment for

school adolescents.

In the school environments, students’ current smoking

behavior tended to be related to perceived school members’

smoking behaviors. The prevalence of smoking among adolescents

in Fujian Province was 4.3%; while 47.2% of adolescents reported

seeing someone smoking on campus, and 45.0% saw a teacher

smoking (102). A study on 19 primary and middle schools in

Xiamen city found that about 23.1% of students reported peer

smoking (81). The difference between the actual prevalence of

current smokers and perceived someone smoking behaviors in the

school environment indicates that smoking intervention programs

for adolescents should ask for more cooperation from school

teachers, especially the supervising teachers, to monitor and restrict

students’ smoking behavior, as well as to limit their own smoking.

The Huli District of Xiamen takes adolescents as the key

population of smoking prevention intervention and strives to

reduce the number of new smokers. Some health education

strategies have been implemented in the setting of this study
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(103). Public lectures on tobacco control were held in primary

and secondary schools throughout the region to popularize the

hazards of tobacco and tobacco control knowledge, and students’

participation in a tobacco-free school propaganda work contest

was held to create tobacco-free schools. However, health education

programs in this study setting rarely include social norms on the

mechanisms of interventions. Previous studies have indicated that

smoking cessation interventions based on SCT are effective (104,

105). This study found that perceived smoking social norms related

to family members, peers, and school female teachers could impact

adolescents’ smoking behaviors. This study indicates that regions or

municipalities should try to extend health education strategies and

social norm interventions to correct the misperception of smoking

social norms to prevent adolescents’ smoking behaviors.

The global prevalence of tobacco consumption among women

is are still rising (106). Previous cultural norms in China have kept

smoking among women at low levels, but China and the world

are changing due to globalization and urbanization. With China’s

economic growth and cultural change along with the growing

independence of women, smoking among Chinese women may

also increase (107, 108). The prevalence of tobacco consumption

among women is speedy increasing showing a change in social

norms related to gender. Although this study controlled the gender

of the participants, the social norms about female teacher smoking

were related to adolescents’ smoking behaviors. The norms against

female smoking may be changing, and female smoking may be

becoming more acceptable in China. It is important to monitor

these norms and perceptions to prevent a rise in female smoking

prevalence, and then reduce the prevalence of smoking behaviors

among adolescents.

4.2. Smoking-positive outcome
expectations influence smoking behaviors

SCT states that the outcome expectations, coupled with self-

efficacy, determine the likelihood of engagement in a behavior

(109). Positive reinforcement expectations are the expectations

that individuals feel satisfaction from their behaviors, and they

can permit individuals to proceed with the use of a substance.

Positive outcome expectations are generally applied in theories of

smoking motivation, which hold that smoking alleviates negative

affect (110). This study combined with previous studies indicates

that positive smoking expectations are significantly correlated with

smoking behavior (63, 111, 112). The beliefs that “smoking is a

social demand” and “smoking can refresh and relieve boredom”

are associated with experimental smoking, while the belief that

“smoking is cool and makes you more attractive” appears to

predict current smoking. The perception that “smoking is cool

and makes you more attractive” may be related to the marketing

strategies targeted at adolescents. Messages and fake images that

reflect the qualities teenagers value, such as beauty, coolness,

popularity, dependence, sexiness, and being attractive, are used

by tobacco companies for their brands to attract the general

public, especially the youth population (113, 114). Middle school

students are at a special stage of psychological development. These

advertisements may shift adolescents’ attitudes and beliefs. Young

people may easily be affected by a bad social atmosphere and have

negative attitudes or incorrect values toward smoking behaviors.

The perception of smoking behavior as making one cooler and

symbolizing masculinity is statistically significant for smoking

behavior (115). The empirical literature suggests that tobacco

advertising bans do play an important role in reducing tobacco

consumption in developing countries (116). This study would call

for the expansion and implementation of the band of tobacco

advertising to decrease the smoking-positive outcome expectations

that influence smoking behavior among China’s adolescents.

The other two ideas, “smoking is a social demand” and

“smoking can refresh and relieve boredom,” are related to the social

need to belong and individual needs. SCT describes an interaction

between person, environment, and behavior. Individuals may

examine the likely implications of alternative actions and evaluate

the anticipated consequences (117). Motivated behavior arises

through the expectation of reward or avoidance of punishment.

The need to belong and immediate social gain are major themes

influencing adolescents smoking decisions (118). Around campus,

at home, and in cyberspace, tobacco is always tempting young

people. If adolescents perceive that society and their peers

approve of smoking, they would smoke to meet the need for

belonging and social integration (44). Thus, we should always

pay attention to the changes in middle school students’ emotions

and personalities, relieve their negative emotions related to

pressure and anxiety promptly, and reduce their motivation to

smoke. This study suggests that health education workers can

reduce the rewarding effects of smoking, such as social demand,

individual needs, and incorrect minds. Family, schools, and social

media who want to prevent adolescents from smoking might

consider focusing their efforts on establishing a good quality of

communication on smoking harmful effects without discussion

of smoking-positive outcome expectations. Future studies should

analyze the effect of employing expectancy challenge strategies

and cognitive restructuring interventions on reducing smoking

behavior among adolescents.

4.3. The role of anti-smoking self-e�cacy
in preventing experimental and current
smoking

Anti-smoking self-efficacy is the ability of adolescents to not

smoke and abstain from smoking in high-risk situations (64).

Self-efficacy affects not only students’ attitudes toward smoking

control, but also their smoking behaviors. Adolescents with low

self-efficacy have a 5–17 times higher risk of smoking than

those with high self-efficacy (119). This study also found that

anti-smoking self-efficacy is a protective factor against smoking

behaviors among adolescents. A self-efficacy promotion program

can be recommended for smoking cessation in adolescents (120).

A high level of self-efficacy enables individuals to make better

use of cognitive resources to establish healthy behaviors to resist

temptation. Health education should be developed for middle

school students by improving the knowledge system of smoking

prevention, enhancing their cognitive levels, and improving their

anti-smoking self-efficacy. Our findings indicate that refusing
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cigarettes offered by others and developing self-discipline to avoid

smoking when someone smokes in front of you were negatively

associated with smoking behaviors. In China’s social culture, “social

smoking” is an important factor influencing smoking behavior. A

high level of self-efficacy plays a very important role in resisting

external factors such as peer influence, advertising and social

atmosphere (121). Disseminating information about the health

risks of smoking and teaching adolescents to say no are important

strategies for preventing smoking.

4.4. Adolescents’ favorable attitudes toward
tobacco control policies help create
non-smoking campuses

Tobacco use remains the leading cause of preventable

mortality, disability, and death. Especially in some developing

countries with similar characteristics to China, smoking is an

important cause of the occurrence and death of non-communicable

diseases. Smoking kills about a million people in India, 10 percent

of all deaths (122), which is also happening in Africa. The overall

prevalence of smoking among school children in East Africa is

currently 9.02 percent and the prevalence of smoking is increasing

year by year (123). Smoke-free policies have been implemented as a

public health measure to reduce smoking among adolescents (124).

To protect middle school students from the harm of tobacco and

reduce the smoking rates of adolescents, China has issued a series

of policies and regulations from the source, the environment, and

other aspects, such as opinions on further strengthening tobacco

control in schools (125), reducing the smoking rate of people over

15 years old to 20% by 2030 (126), guidelines for building smoke-

free schools and the requirement to post smoke-free signs (127).

In 2021, the proportion of middle school students trying to smoke

cigarettes and smoking cigarettes was 16.7 and 4.7%, respectively,

which decreased by 1.2 percentage points compared with 2019,

indicating that the implementation of policies and regulations has

obtained certain success (128). These policies also have certain

reference significance for some developing countries such as

India and Africa. The existing research literature indicated that

favorable attitudes toward tobacco control policies can contribute

to their effective implementation and success in changing tobacco-

related attitudes and behaviors (129–131). This study found that

adolescents’ attitudes toward control tobacco policies can predict

the likelihood of current smoking behavior. To implement a

tobacco-free campus policy, we suggest educational campaigns that

focus on adolescent support for tobacco control policies.

Country control tobacco policies are very relevant from a global

perspective. Previous studies have indicated that country-control

tobacco policies are effective in reducing smoking prevalence (132).

Some scholars predicted that if the MPOWER package policy had

been implemented globally starting in 2010 with a 100% price

increase for cigarettes, global cigarette smoking prevalence would

be 13.2% in 2030 (523 million smokers) (133). School tobacco

control policies are associated with reduced odds of smoking

initiation among youth (134), and A combination of several

strategies is likely to be most effective in decreasing smoking

rates (135). Research reported that comprehensive tobacco control

programs lead to an 8% (4–12%) over a 5-year time horizon

relative reduction, increasing to a 12% (6–18%) over a 40-year

time horizon relative reduction in smoking prevalence through

the greater impact on youth smoking (136). To further improve

the implementation effect of the anti-smoking policy, the smoke-

free public settings for young people and the acceptability of

smoking policies and tobacco control measures among adolescents

should be increased.

5. Strengths and limitations

Although several previous studies have explored the

influencing factors of smoking behaviors among adolescents,

this study assessed and compared the relationships of social norms,

positive outcome expectations, anti-smoking self-efficacy, and

attitudes toward control tobacco policies with smoking behaviors

(such as experimental smoking and current smoking). This study

analyzed the associations of several intra- and interpersonal

levels of psychosocial factors on different smoking behaviors

among adolescents. Several studies have discussed the associations

between peers’ and parents’ norms on adolescents’ smoking

behaviors (137, 138). Our model included social norms within

adolescents’ families, peers, and school settings simultaneously

to avoid omitted variable bias. Female teachers smoking, friends

smoking and positive outcome expectation (the beliefs that

“smoking is a social demand” and “smoking can refresh and relieve

boredom”) were risk factors of adolescents’ experimental smoking

behavior. Parents’ negative attitudes and individual anti-smoking

self-efficacy (such as avoiding smoking when someone smokes

in front of them and refusing a cigarette offered by others) were

protective factors of adolescents’ experimental smoking behavior.

Reducing exposure to female teachers and friends smoking, and

parental or supervisory monitoring to develop correct cognition

of smoking among adolescents were considered suitable means

of reducing adolescents’ experimental smoking. This study also

emerged that reductions in adolescents’ exposure to family,

female teachers, and classmates smoking situations, reductions in

positive outcome expectation (the belief that smoking is cool and

attractive), improving anti-smoking self-efficacy, and favorable

attitudes toward control tobacco policies were considered of value

in terms of being capable of reducing adolescents’ current smoking.

The government in China has introduced a notice on further

strengthening tobacco control work for adolescents. This tobacco

control policy emphasizes establishing and improving long-term

mechanisms for adolescences tobacco control, including tobacco

control advocates and guidance, advocating for adolescents to

refuse the first cigarette, and the construction of smoke-free

schools. The findings of this study are critical to helping the local

implementation of smoke-free campus policies.

This study has some limitations. First, this study used a

cross-sectional design, and as a result, the causal relationship

between smoking behavior and its related factors needs to be

further explored. Second, adolescents’ different smoking behavior

statuses, including never smoking, experimental smoking, and

current smoking, were measured by self-reported questions,

which increases measurement errors. However, self-reported

smoking behavior is generally considered a valid measure (139).
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Measurement errors are unlikely to be a serious concern. Third,

due to the limitation of the questionnaire length, the survey

items of this study could not cover all possible influencing

factors of adolescent smoking behavior, such as negative outcome

expectations or risk perception of smoking behavior. The negative

outcome expectations of smoking do not promote teenagers’

smoking behavior. Once teenagers are aware of negative outcome

expectations or correct risk perception (such as harmful to health,

damaging teeth, etc.), they are less likely to smoke. Future studies

could include this in the survey. In addition, the dependent

variables of smoking behaviors for the regression analysis did

not include vaping or e-cigarette use, which could cause biased

results and be a limitation of this study, due to the current global

demand for information about novel tobacco products among

adolescents. Finally, data were derived from four middle schools

in a city in China. Due to different regions and differences in

cultural cognition, these schools have demographic and other

characteristics that make them differ from other schools in China.

Thus, this study cannot be generalized to the population of

school adolescents in China. However, this study took individual,

social, and policy factors into consideration to propose appropriate

strategies for reducing experimental smoking and current smoking,

which could have some theoretical and practical implications for

health education professionals, society, and policy-makers.

6. Conclusion

In summary, this study explored various models of smoking

behavior among Chinese adolescents and found that social norms,

positive outcome expectations, anti-smoking self-efficacy, and

attitudes toward control tobacco policies influenced adolescents’

experimental smoking and current smoking behaviors to varying

degrees. This suggests that the above-influencing factors should

be fully addressed by prevention and intervention programs for

adolescent smoking. A multipronged approach should be used to

create smoke-free families, smoke-free schools, and even a smoke-

free society by combining the efforts of family, school, society, and

government to keep the majority of adolescents away from tobacco.
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