
Global Journal of Health Science; Vol. 11, No. 7; 2019 
ISSN 1916-9736 E-ISSN 1916-9744 

Published by Canadian Center of Science and Education 

18 

 

Predicting Tobacco Smoking among Adolescents Using Social Capital 
and Media Exposure With Theory of Planned Behavior: 

Path Analysis Evidence From Indonesia 
Sujono Riyadi1, Bhisma Murti2, Muhammad Akhyar3 & Suminah4 

1 Doctoral Program of Health Promotion and Community Development, Universitas Sebelas Maret, Surakarta, 
Indonesia 
2 Masters Program in Public Health, Universitas Sebelas Maret, Surakarta, Indonesia 
3 Faculty of Teaching and Educational Sciences, Universitas Sebelas Maret, Surakarta, Indonesia 
4 Faculty of Agriculture, Universitas Sebelas Maret, Surakarta, Indonesia 
Correspondence: Sujono, Doctoral Program of Health Promotion and Community Development, Universitas 
Sebelas Maret, Jl. Ir. Sutami 36A, Surakarta 57126, Central Java, Indonesia. E-mail: 
sujono_kmpk2005@yahoo.com 
 
Received: April 10, 2019   Accepted: May 14, 2019   Online Published: May 30, 2019 
doi:10.5539/gjhs.v11n7p18          URL: https://doi.org/10.5539/gjhs.v11n7p18  
 
Abstract 
Tobacco smoking remains an ongoing and dire public health threat globally. Identifying factors that influence 
individuals’ smoking behavior is critical especially among adolescents. This study aimed to determine the effects 
of media exposure to tobacco advertisement, social capital, and other factors, on tobacco smoking among 
adolescents using Theory of Planned Behavior (TPB). This cross-sectional study was conducted in KulonProgo 
District, Yogyakarta Province, Indonesia, in April 2018. The dependent variable was smoking behavior. The 
independent variables were intention to smoke, attitude toward smoking, knowledge about tobacco use, 
subjective norm toward smoking, perceived behavior control not to smoke, media exposure to cigarette 
advertisement, and social capital among peer adolescents. The data were collected by questionnaire and analyzed 
by path analysis run on Stata 13. The TPB constructs including attitude toward smoking (b = 0.90; 95% CI = 
0.29 to 1.51; p = 0.004), subjective norm toward smoking (b = 1.59; 95% CI = 0.99 to 2.19; p < 0.001), and 
perceived behavior control not to smoke (b = -2.07; 95% CI = -2.68 to -1.45; p < 0.001), had impact on intention 
to smoke and smoking behavior. Exposure to tobacco advertisement had indirect impact on smoking behavior 
through attitude toward smoking and intention to smoke. Weak social capital had indirect impact on smoking 
behavior through subjective norm toward smoking and intention to smoke. It concludes thatTPB can be used to 
explain smoking behavior among adolescents.  
Keywords: smoking, determinants, theory of planned behavior, social capital, adolescents 
1. Introduction 
Tobacco smoking remains an ongoing and dire public health threat globally, including Indonesia. Every year, more 
than 225,700 of Indonesian people are killed by tobacco-caused disease Deaths (%) caused by tobacco in 2016 was 
21.37% in men and 7.02% in women in Indonesia. More than 53,248,000 adults (15+ years old) continue to use 
tobacco each day. Prevalence of tobacco smoking was 76.2% in men and 3.6% in women in Indonesia. Tobacco 
use among youth is even alarming and rapidly increasing. More than 469,000 children (10–14 years old) smoke 
daily. Prevalence of tobacco smoking was 3.51% among boys 0.39% among girls aged 10–14 years old (Tobacco 
Atlas, 2018). Tobacco use, both in smoke and smokeless mode, is a cause of concern among South Asian 
communities living in the Western World (Khaja et al., 2016). Another study from Colombia reported that smokers 
had a higher inclination to get involved in harmful alcohol consumption (Amaya, 2018). 
Identifying factors that influence individuals’ smoking behavior remains a huge public health concern. A study in 
Kuwait reported that several factors motivate students to smoke, including family members, friends and classmates 
who smoke (AlKandari, 2016). In an attempt to understand the psychosocial determinants of smoking initiation 
and maintenance, a variety of health behavior theories has been applied, including Theory of Planned Behavior 
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(TPB) (Topa & Moriano, 2010). For example, a study from China reported that the subjective norm, a TPB 
construct, was negatively associated with behavioral intention to cease smoking (Shimazaki et al., 2018). The TPB 
is an extension of the Theory of Reasoned Action (TRA). The theory states that attitude toward behavior, 
subjective norms, and perceived behavioral control (PBC), together shape an individual's behavioral intentions and 
ultimately behaviors. It incorporates personal factors as predictors of health behavior (LaMorte, 2018).  
Social capital has lately received much attention in public health. Social capital has been defined as the resources 
to which individuals or groups have access through their social relationships (Moore &Kawachi, 2017). Social 
capital has been suggested to have effects on health by at least four different causal mechanisms, including: (1) the 
norms and attitudes that affect health-related behaviors; (2) psychosocial mechanisms that both serve to 
psychologically enhance self-esteem, confidence and control, and that may have biological effects (for instance by 
activating the hypothalamic–pituitary–adrenocortical axis); (3) social networks, which tend to increase the access 
to healthcare as well as other amenities; and (4) by a lowering effect on crime rates (Lindstorm, 2008). For 
example, a group randomized, controlled trial in 26 Dutch schools that provided junior secondary education 
demonstrated that promotion of certain norms and peer pressure could prevent smoking among adolescents 
(Lundborg, 2005). Another study reported that active social participation (as a common social capital proxy) was 
positively associated with smoking cessation (OR = 1.39; 95% CI = 1.07–1.82) (Lindstrom & Giordano, 2016). 
There has been considerable debate as to how social capital influences behaviors such as smoking. However, there 
are plausible hypotheses as to how social capital may affect cigarette smoking, which include: i) deterring socially 
‘deviant’ behavior; ii) increased dissemination of positive health messages; iii) increased access to resources, i.e. 
greater availability and use of (smoking) prevention services, and; iv) providing a buffer against psychosocial 
stress (Lindstrom & Giordano, 2016). 
However, not all social capital is good capital. Social connections, which may lead to beneficial outcomes for some 
individuals or groups, may lead to detrimental outcomes for others (Moore et al., 2009). Social capital producing 
negative outcomes is generally called as negative social capital. The potential downsides include restrictions on 
individual freedom, excess claims on group members, putting a barrier in social mobility, and exclusion of 
outsiders. For example, a study reported that among persons with a high school degree or more, higher social 
capital was associated with a higher sense of mastery. However, among less-educated persons, higher individual 
social capital was associated with lower mastery (Moore et al., 2009). Mastery has been defined as the extent to 
which one sees one’s life chances as being under one’s own control, and is considered an important dimension of 
psychological well-being and distress (Ilany & Akçay, 2016). 
To the extent of the author's knowledge, there were no earlier studies which incorporated the role of social capital 
into the Theory of Planned Behavior (TPB) in the explanation as to how social capital affects tobacco smoking 
behavior. This study aimed to analyze the determinants of tobacco smoking among youth using Theory of Planned 
Behavior, social capital, path analysis model, and empirical data obtained from an Indonesian population. 
2. Method 
2.1 Study Design 
This was a cross-sectional study conducted in Kulon Progo District, Yogyakarta Province, Indonesia. The data 
were collected in April 2018. 
2.2 Population and Sample 
Target population was adolescents aged 12–18 years old. The accessible population was adolescents aged 12–18 
years old who went to junior and senior high schools. The sample was selected based on smoking status. As 
smoking status was the dependent variable under study, this sampling method is called as fixed disease sampling. 
The sample size of this study was 400 subjects, consisting of 200 subjects who smoked and 200 subjects who did 
not smoke. Since sample data were analyzed using path analysis model, in order to have confidence in the 
goodness of fit test, a sample size of 100 to 200 is recommended. In general a model should contain 10 to 20 times 
as many observations as variables. This study analyzed 8 variables, therefore a minimum sample size of 160 (8 
variables x 20 subjects) was required. Hence, the sample size of 400 subjects participating in this study exceeded 
the minimum required sample size (Wolf et al., 2013). 
2.3 Study Variables 
The dependent variable was smoking behavior. The independent variables were intention to smoke, attitude toward 
smoking, knowledge about tobacco use as it related to health, subjective norm toward smoking, perceived behavior 
control not to smoke, media exposure (e.g. exposure to cigarette advertisement), and social capital among peer 
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adolescents. Study subjects responded to a 20 minute questionnaire of smoking behavior.  
2.3.1 Smoking Status 
Study subjects were classified as current smoker if the subjects were daily smokers or non-daily smokers (also 
known as occasional smokers), or classified as non-smokers if otherwise. Daily smoker refers to those who 
respond “every day” to the question “At the present time do you smoke cigarettes every day, occasionally or not at 
all?”. Non-daily smoker often referred to as “occasional” smoker, refers to those who respond “Occasionally” to 
the question “At the present time do you smoke cigarettes every day, occasionally or not at all?”(Government of 
Canada, 2008).Frequency of smoking was measured by asking question “how many cigarettes do you smoke per 
day?”. 
2.3.2 Intention Toward Cigarette Smoking 
 It was defined as the participant’s subjective probability (i.e. perceived likelihood) that he/she would engage in 
tobacco smoking behavior. Seven questions assessed smoking intentions. Participants were asked 7 questions 
using a 5-point scale (from 1 to 5 where 1 = strongly disagree and 5 = strongly agree). For example, participants 
answered questions such as: “I intend to smoke within the next two weeks” (Strongly Agree/Strongly Disagree). 
The resulting continuous data were then reclassified into two categories coded 0 for weak (< mean) and 1 for 
strong (≥ mean) intention to smoke. 
2.3.3 Attitude toward Cigarette Smoking 
Attitude toward smoking was defined as a person's summary evaluation of smoking (the attitude object), which 
might be “positive” (good) or “negative” (bad) (Huong et al., 2016). Study participants reported their global 
evaluation toward smoking using a semantic differential measure of smoking such as “nice versus 
awful,”“pleasant versus unpleasant,” and “fun versus not fun” (Macy et al., 2012). The attitude construct was 
measured by 13 questions with a 5-points scale answer (from 1 to 5 where 1 = strongly disagree and 5 = strongly 
agree). The resulting continuous data were then reclassified into two categories coded 0 for positive (< mean) and 
1 for negative (≥ mean) attitude toward smoking. 
2.3.4 Knowledge on Smoking 
Knowledge was defined as a theoretical or practical understanding, familiarity, and awareness of smoking as 
related to health issues, including cigarette types, hazardous smoke exposure, and smoking-related diseases. This 
construct was measured by 21 questions with “true” or “false” answers. For data analysis, the resulting continuous 
data were transformed into two categories coded 0 for poor knowledge (< mean) and 1 for good knowledge (≥ 
mean). 
2.3.5 Subjective Norm 
Subjective or perceived norm of smoking was defined as the perceived social pressure to perform or not to perform 
smoking behavior (Shimazaki et al., 2018). It was an individual's perception or “opinion” about what important 
others believe the individual should perform or not perform smoking behavior in a specific situation (Hanson, 
2018). This construct was measured by 9 questions such as “Smoking is considered acceptable by the society”, “It 
is common for host to offer cigarettes for guests”, or “Smoking is permitted at any place as long as it does not 
disturb others”. For data analysis, the resulting continuous data were transformed into two categories coded 0 for 
acceptable (< mean) and 1 for unacceptable (≥ mean). 
2.3.6 Perceived Behavior Control 
This variable was defined as the study subject’s perception of the ease or difficulty of performing the behavior of 
interest, i.e. smoking behavior. This variable or construct was constructed by 10 questions with a 5-points scale 
answer including 1 = strongly disagree, 2 = disagree, 3 = doubtful, 4 = agree, and 5 = strongly agree. The typical 
questions include one such as: “It is difficult for me not to smoke”, or “I refrain from smoking when my smoker 
friends are surrounding me”. For data analysis, the resulting continuous data were transformed into two categories 
coded 0 for weak (< mean) and 1 for strong (≥ mean). 
2.3.7 Media Exposure 
Media exposure to tobacco advertisement was defined as exposure to commercials containing name, logo, product 
name, and trademark of a tobacco manufacturer, trader or distributor, displayed in television, radio, newspaper, 
magazine, billboard, pamphlet, or disseminated trough social media such as facebook, whatsapp, instagram. This 
variable was measured by 16 questions with a 5-points scale answer including 1 = never, 2 = rarely, 3 = sometimes, 
4 = often, and 5 = always. For data analysis, the resulting continuous data were transformed into two categories 
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coded 0 for low (< mean) and 1 for high (≥ mean). 
2.3.8 Social Capital 
Social capital in this youth smokers study was defined associal relations within peer group with the notion of trusts, 
norms of reciprocity, and informal networks that can be capitalized as valuable resources for its members. It was 
measured by 8 questions such as “I trust that the other member of the peer group will handle his freedom and make 
socially controllable”, “I trust that members will bring about mutual benefits for the peer group”, and “When I give 
a hand to other peer group members in need, they will do the same when I need help”. The questions were 
constructed with a 5-points scale answer (from 1 to 5 where 1 = strongly disagree and 5 = strongly agree). For data 
analysis, the resulting continuous data were transformed into two categories coded 0 for weak (< mean) and 1 for 
strong (≥ mean) social capital. 
2.4 Data Analysis 
The current study employed path analysis for data analysis run using Stata 13 (StataCorp, 2018). Path analysis is 
the statistical technique that allows an examination of causal relationships between one or more independent 
variables, either continuous or categorical, and one or more dependent variables, either continuous or categorical. 
First developed by Sewall Wright in the 1930s, path analysis is a second generation multivariate method (the first 
generation being a multiple regression) based upon a linear equation system, which was still used recently to 
analyze smoking behavior among adolescent using Theory of Planned Behavior (Gaioso et al., 2015). Path 
analysis was employed in this data analysis since it allows an estimation of both direct and indirect relationships 
between variables. As such it enables data analysis using Theory of Planned Behavior framework in this study. The 
analyses of both direct and indirect relationship between variables were not possible if a multiple regression 
analysis model was used instead.  
Path analysis proceeded in 5 steps: (1) Model specification; (2) Model identification; (3) Model fit; (4) Coefficient 
estimates; and (5) Model re-specification (if necessary). 
Model specification is the exercise of formally stating a model. Model identification concerns whether a unique 
value for each parameter can be obtained from the observed data, which implies that the researcher should 
calculate degree of freedom (df). Degree of freedom is calculated by comparing the number of observed variables 
with the sum of the number of endogenous variables, the number of exogenous variables, and the number of 
parameter to be estimated. A path model is called as just identified if df = 0. It is called as over-identified if df > 0. 
It is called as under-identified if df < 0. Path models need to be over-identified or just identified in order to be 
estimated and to test hypotheses about relationships among variables (Ullman, 1996). Model fit is the exercise of 
comparing the suitability of the path model specified by the researcher with the saturated (i.e. ideal) model based 
on sample data according to the computer. The path model is re-specified if it does not fit with the saturated model. 
To adjust a model, new pathways are added or original ones are removed. 
2.5 Research Ethics 
Research ethics approval was granted by the Research Ethics Committee at Universitas Jenderal AchmadYani 
Yogyakarta, No. SKep/330/KEPK/IV/2018. Study participants were taken through the process of informed 
consent and they signed consent forms before enrollment into the study. The information given to the participants 
included objective, procedures, potential risks, and benefits of the study. Participants had the right to refuse 
participation at any time. 
3. Results 
3.1 Sample Characteristics 
 
Table 1. Sample characteristics (n = 400) 

Variable Frequency (n) Percent (%) 

Gender 

Male  

 

341 

 

85.3 

Female 59 14.8 

Total 400 100 
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Adolescent’s age 

Early adolescent (12-16 years) 

 

300 

 

75 

Late adolescent (17-18 year) 100 25 

Total  400 100 

Family income (rupiah) 

< Rp 1,500,000 

 

204 

 

51 

Rp 1,500,000 to Rp 2,500,000 125 31.3 

Rp 2,500,000 to Rp 3,500,000 38 9.5 

>Rp 3,500,000 33 8.3 

Total 400 100 

Pocket money 

< Rp 15,000 

 

328 

 

82 

Rp 15,000 to Rp 25,000 57 14.3 

>Rp 25,000 15 3.8 

Total  400 100 

Number of cigarette smoked per day Mean: 3.31 

Median: 2 

Min: 1 Max: 20 

Standard Deviation: 3.36 

 
3.2 Bivariate Analysis 
 
Table 2. Sample characteristics by smoking status among youth (n = 400) 

Independent Variable 
Current smoker Non-smoker Total 

OR p* 
n  (%) n (%) n (%) 

Exposure to cigarette commercials         

Low <49 61 43 81 57 142 100 
1.55 0.037 

High ≥49 139 53.9 119 46.1 258 100 

Knowledge on smoking hazard         

Poor <17 119 76.8 36 23.2 155 100 
0.15 <0.001 

Good≥17 81 33.1 164 66.9 245 100 

Social capital of peer group         

Weak <29 123 57.5 91 42.5 214 100 
0.52 0.001 

Strong ≥29 77 41.4 109 58.6 186 100 

Intention to smoke         

Strong <31 150 78.9 40 21.1 190 100 
0.08 <0.001 

Weak ≥31 50 23.8 160 76.2 210 100 

Subjective norm toward smoking         

Acceptable  < 19 165 76 52 24 217 100 
0.07 <0.001 

Unacceptable  ≥ 19 35 19.1 148 80.9 183 100 

Attitude toward smoking         

Positive < 51 136 71.2 55 28.8 191 100 
0.18 <0.001 

Negative≥ 51 64 30.6 145 69.4 209 100 
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PBC not to smoke         

Weak <30 150 76.1 47 23.9 197 100 
0.10 <0.001 

Strong ≥30 50 24.6 153 75.4 203 100 

Parental income         

<Rp 1,400,000 per month 104 51 100 49 204 100 
0.92 0.689 

≥ Rp 1,400,000 per month 96 49 100 51 196 100 

Access to cigarette          

Difficult <8 96 51.6 90 48.4 186 100 
0.88 0.548 

Easy ≥8 104 48.6 110 51.4 214 100 

Smoking-free area         

No 17 54.8 14 45.2 31 100 
0.81 0.575 

Yes  183 49.6 186 50.4 369 100 

p*= p value from Chi square test. 

 
Table 2 showed sample characteristics by smoking status among youth. As expected, this bivariate analysis 
indicated that the risk of smoking increased with high exposure to cigarette commercials, and it was statistically 
significant (p<0.05). The bivariate analysis also indicated that the risk of smoking decreased with high knowledge 
of smoking hazard, high social capital, weak intention to smoke, unfavorable attitude toward smoking, 
unacceptable subjective norm toward smoking, and strong perceived behavior control not to smoke, and they were 
statistically significant (p<0.05). The differences in the prevalence of smokers were not statistically significant 
(p≥0.05) by parental income status, existence of smoking free are, and access to cigarettes. 
3.3 Path Analysis 

 

Figure 1. Path diagram on the determinants of tobacco smoking among youth 
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Table 3. The results of path analysis on the determinants of tobacco smoking among youth 

Dependent variable  Independent variable Path 
coefficient (b) 

95% CI 
p Lower 

limit 
Upper 
limit 

Direct effect       

Smoking   Intention to smoke (strong) 1.74 1.19 2.30 <0.001 

Smoking  Perceived behavior control (not to 
smoke) 

-1.32 -1.87 -0.77 <0.001 

Indirect effect       

Intention to smoke 
(strong) 

 Attitude (positive toward smoking) 0.90 0.29 1.51 0.004 

Intention to smoke 
(strong) 

 Subjective norm (smoking 
acceptable) 

1.59 0.99 2.19 <0.001 

Intention to smoke 
(strong) 

 Perceived behavior control (not to 
smoke) 

-2.07 -2.68 -1.45 <0.001 

Attitude (positive toward 
smoking) 

 Knowledge about tobacco smoking 
(poor)  

1.72 1.28 2.17 <0.001 

Attitude (positive toward 
smoking) 

 Media exposure (e.g. cigarette 
smoking commercials) 

0.43 -0.02 0.88 0.063 

Perceived behavior 
control (not to smoke) 

 Knowledge about tobacco smoking 
(poor) 

1.59 1.15 2.03 <0.001 

Subjective norm (smoking 
acceptable) 

 Weak social capital (trust, norm of 
reciprocity, social network)  

0.48 0.09 0.88 0.017 

N observation= 400; 

Log likelihood = -1130.63. 

 
Table 3 showed the results of the final path model analysis, which retains the statistically significant relationships 
of variables under study. As customary, the path analysis table is divided into two panels, consisting of direct 
effects on the upper panel and indirect effects on the lower panel. On the direct effect, there was a positive and 
statistically significant relationship between intention to smoke and smoking behavior initiation. Specifically, on 
average youths with strong intention to smoke had logodd of smoking as much as 1.74 points higher than those 
with weak intention (b = 1.74; 95% CI = 1.19 to 2.30; p < 0.001). 
On the direct effect, Table 3 also showed negative and statistically significant relationship between perceived 
behavior control not to smoke and smoking behavior initiation. Specifically, on average youths with strong 
perceived behavior control not to smoke had logodd of smoking as much as 1.32 points lower than those with weak 
perceived behavior control (b = -1.32; 95%CI = -1.87 to -0.77; p < 0.001). 
On the indirect effect, Table 3 showed that intention to smoke had positive and statistically significant 
relationships with both attitude and subjective norm toward smoking. Specifically, on average youths with 
favorable attitude toward smoking had logodd of intention to smoke as much as 0.90 points higher than those with 
unfavorable attitude toward smoking (b = 0.90; 95%CI = 0.29 to 1.51; p = 0.004). Similarly, on average youths 
with subjective norm that smoking is acceptable had logodd of intention to smoke as much as 1.59 points higher 
than those with subjective norm that smoking is unacceptable (b = 1.59; 95%CI = 0.99 to 2.19; p < 0.001). 
On the indirect effect, Table 3 also showed that intention to smoke had negative and statistically significant 
relationship with perceived behavior control not to smoke. Specifically, on average youths with strong perceived 
behavior control not to smoke had logodd of intention to smoke as much as 2.07 points lower than those with weak 
perceived behavior control not to smoke (b = -2.07; 95%CI = -2.68 to -1.45; p < 0.001). 
On the indirect effect, Table 3 also showed that unfavorable attitude toward smoking had positive and statistically 
significant relationship with knowledge on smoking hazard. Specifically, on average youths with good knowledge 
on smoking hazard had logodd of unfavorable attitude toward smoking as much as 1.72 points higher than those 
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with poor knowledge on smoking hazard (b = 1.72; 95%CI = 1.28 to 2.17; p < 0.001). 
On the indirect effect, Table 3 also showed that unfavorable attitude toward smoking had negative and statistically 
significant relationship with exposure to cigarette commercials. Specifically, on average youths with high 
exposure to cigarette commercials had logodd of unfavorable attitude toward smoking as much as 0.43 points 
lower than those with low exposure to cigarette commercials (b = -0.43; 95%CI = -0.88 to 0.02; p = 0.063). 
On the indirect effect, Table 3 also showed that perceived behavior control not to smoke had positive and 
statistically significant relationship with knowledge on smoking hazard. Specifically, on average youths with high 
knowledge on smoking hazard had logodd of perceived behavior control not to smoke as much as 1.59 points 
higher than those with low knowledge on smoking hazard (b = 1.59; 95%CI = 1.15 to 2.03; p < 0.001). 
On the indirect effect, subjective norm that smoking is unacceptable had positive and statistically significant 
relationship with social capital of peer group. Specifically, on average youths with high social capital of peer group 
had logodd of subjective norm that smoking is unacceptable as much as 0.48 points higher than those with low 
social capital of peer group (b = 0.48; 95%CI = 0.09 to 0.88; p = 0.017). 
4. Discussion 
Identifying factors that influence individuals' smoking behavior remains a huge public health concern. To our 
knowledge, this is the first study that utilized a theory-based approach to understand cigarette smoking behavior 
among adolescents using path analysis technique. Young adulthood is a critical period in the development of 
smoking behavior (Hammond, 2005). The current study aimed to test the hypotheses using Theory of Planned 
Behavior (TPB) that the stronger intention to perform smoking behavior, the more likely the person is to perform 
smoking behavior. Likewise, the more positive a person’s attitude, the stronger subjective norms, and the weaker 
perceived behavior control (PBC) not to smoke, the more likely the person is to perform smoking behavior. 
4.1 Smoking Behavior and Intention 
The path analysis of the present study provides empirical evidence that supports Theory of Planned Behavior 
(TPB). Consistent with TPB, intention was shown to be a direct predictor of smoking initiation. This finding is 
consistent with earlier study among waterpipe smokers in Saudi Arabia using a multiple logistic regression, which 
reported positive and statistically significant relationship between smoking and intention to smoke (OR = 1.76; 
95%CI = 1.41 to 2.21; p < 0.001) (Alanazi et al., 2017). The current study was also consistent with the TPB’s 
predictions in Topa and Moriano (2010) using a meta-analytic structural equation modeling approach (MASEM), 
which reported that smoking behavior was related to smoking intentions (weighted mean r = 0.30). 
4.2 Smoking Behavior and Attitude 
The present study showed an indirect relationship between unfavorable smoking attitude and smoking behavior 
through intention to smoke. Participants with unfavorable attitude toward smoking were more likely to smoke than 
those with favorable attitude. The direct relationship between smoking attitude and smoking behavior was 
negligible and statistically non-significant and so was not included in the path model. The current study is also 
consistent with Lin et al. (2010), which reported that subjects with a higher attitude score about smoking had 
relatively lower risk for cigarette smoking when compared to those with a lower attitude score, even after adjusting 
for potential confounders (OR = 0.93; 95%CI = 0.91–0.94). 
Grigaliūnaitė and Pilelienė (2017) elaborated further on the potential role of picture in modifying attitude toward 
smoking. Their study reported that smokers who saw unfavorable smoking-related pictures had more unfavorable 
attitude towards smoking when compared with those who saw favorable smoking-related pictures. The same 
situation is with the group of non-smokers: those non-smokers who saw unfavorable smoking-related pictures had 
a more unfavorable attitude towards smoking when compared with those who saw favorable smoking-related 
pictures.  
4.3 Smoking Behavior and Perceived Behavior Control 
According to the TPB, the behavior is a result of the intention to do the behavior and the PBC of the behavior. 
Finding from the current study supports the hypotheses that strong PBC not to smoke negatively predicts smoking 
behavior initiation among youth. According to TPB, the effect of PBC on the behavior can be direct or indirect. 
The direct negative relationship between PBC not to smoke and smoking behavior in the current study was 
statistically significant. Youth with strong PBC not to smoke were less likely to perform smoking. This finding is 
consistent with Alanazi et al. (2017), which reported that PBC (i.e. participants’ confidence that they were able to 
perform cigarette smoking behavior) was positively related to smoking behavior (OR = 2.27; 95% CI = 1.51 to 
3.43; p < 0.001). Another study by Smith et al. (2007) reported that PBC was associated with intention to smoke 
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among high school adolescents. 
4.4 Smoking Behavior and Knowledge 
Path analysis in the current study supports the hypothesis that poor knowledge about smoking and health is 
associated with an increased tendency for adolescents to start smoking, by two different indirect pathways. The 
first pathway refers to the effect of knowledge on smoking behavior via increasing unfavorable attitude toward 
smoking and stronger intention to smoke. The second pathway refers to the effect of knowledge on smoking 
behavior via weaker perceived behavior control of not smoking. This finding explains better than other studies 
such as a study among young adults in China, which conclude that knowledge and attitude toward smoking do not 
necessarily translate into health behavioral outcomes such as smoking. The study by Xu et al. (2015) employed 
multiple regression analysis, which estimated only direct effects of knowledge and attitude on smoking behavior. It 
did not treat attitude, perceived behavior control, and intention, as mediating variables between knowledge and 
smoking behavior as it was in the current study. 
The current study found positive association between poor knowledge and unfavorable attitude toward smoking, 
positive association between unfavorable attitude and stronger intention to smoke, as well as strong intention to 
smoke and smoking behavior. Likewise, the current study found positive association between poor knowledge and 
weaker perceived behavior control not to smoke, as well as weak perceived behavior control and smoking behavior. 
In contrast with the study reported by Xu et al. (2015), we did not find statistically significant direct association 
between knowledge and smoking behavior. The direct relationship between smoking attitude and smoking 
behavior was negligible and statistically non-significant and so was not included in the path model. 
The current study is consistent with Lin et al. (2010), which reported that subjects with greater knowledge about 
smoking had a lower risk of smoking (OR = 0.88; 95% CI = 0.86–0.91). But this characteristic diminished after 
being adjusted for potential confounders. 
4.5 Smoking Behavior and Subjective Norm 
The current study showed the indirect relationship between subjective norm toward smoking and smoking 
behavior through intention to smoke. Adolescents with favorable subjective norm were more likely to have 
stronger intention to smoke than those with unfavorable subjective norm. Subsequently, adolescents with strong 
intention to smoke were more likely to engage in smoking behavior than those with weak intention to smoke. The 
current study did not find direct significant relationship between subjective norm and smoking behavior. 
Accordingly, the path diagram dropped this path as it diminished the fitness of the model. This finding is consistent 
with Alanazi et al. (2017), which reported no direct effect of subjective norm on the cigarette use behavior, yet 
reported that subjective norm had a statistically significant indirect effect on intentions through attitude and 
perceived behavioral control. 
4.6 Smoking Behavior and Media Exposure 
Path analysis of the current study showed how smoking related messages on social media influenced high school 
students’ smoking. High school students with high exposure to pro-smoking messages on electronic mass media, 
social media, and advertisement, were more likely to engage in smoking than those with low exposure to 
pro-smoking messages, via unfavorable attitude toward smoking and strong intention to smoke. This finding is 
consistent with a study in the USA by Yoo et al. (2016), which reported that reception of pro-smoking messages 
not only directly affected smoking but also had indirect effects on smoking through (1) perceived peer expression 
of pro-smoking messages and (2) perceived peer smoking norms. 
4.7 Smoking Behavior and Social Capital 
The current study found a positive indirect relationship between weak group social capital and smoking behavior 
among adolescents, through unfavorable subjective norm toward smoking and strong intention to smoke. 
Adolescents with weak group social capital were more likely to have unfavorable subjective norm toward smoking, 
to have strong intention to smoke, and eventually to engage in smoking behavior than those with strong group 
social capital. This finding is consistent with Lindstrom and Giordano (2016), which reported that active social 
participation was positively associated with smoking cessation (OR = 1.39; 95% CI = 1.07 to 1.82). Likewise, a 
systematic review reported the importance of social environment to help affect smoking cessation (Kristina et al., 
2018). 
As postulated by Kreider et al. (2016), active social participation in social capital may be an instrumental part of 
individuals’ social networks, through which societal ‘norms’ regarding smoking behavior can be disseminated and 
reinforced. Group (participatory) interventions have already been shown to increase success rates of smoking 
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cessation. 
4.8 Limitation 
The cross-sectional survey design limits our ability to explore the causal relationship between the variables, 
because all observations were made at the same time. 
5. Conclusion 
Theory of Planned Behavior (TPB) can be used to explain psychological and social factors affecting smoking 
behavior among adolescents. The TPB constructs including attitude toward smoking, subjective norm toward 
smoking, and perceived behavior control not to smoke, have impact on intention to smoke, and eventually on 
smoking behavior. Social capital affects smoking behavior via subjective norm and intention. Knowledge about 
smoking and health affects smoking behavior via attitude toward smoking and perceived behavior control not to 
smoke. Mass media exposure affects smoking behavior via attitude and intention. The relationships involving 
multiple variables including mediating variable can be analyzed using path analysis. These findings can be used to 
design health promotion program to prevent and reduce smoking behavior among adolescents. 
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