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ABSTRACT�  

Background/Objectives: The first objective of this study is to assess the relationship 

between cigarette access and smoking behavior in 15-17 year old students. The second 

objective of this study is to assess the relationship between media and smoking behavior 

in those students. The third objective of this study is to observe whether the smoking rate 

will increase if subjects have both access and exposure to the tobacco product. I propose 

to use the youth survey data to test the impact of exposure to smoking-related media 

messages and the difficulty of acquiring tobacco products. I hypothesize that there is 

positive relationship among youth access to tobacco products, exposure to tobacco 

ads/promotions on social networking sites and active smoking.  

Methods: I examined National Youth Tobacco Survey data from 2014 and a total number 

of 1293 subjects as a secondary analysis.           

Results: The students with one or more than one method of accessing tobacco had higher 

odds compared to students with no access (OR = 70.12; 95% CI: 47.71–103.07; p < 

0.0001 for only one method; OR = 240.22; 95% CI: 160.25–360.09; p < 0.0001 for more 

than one method). Moreover, the association between exposure to tobacco ads via internet, 

newspaper, point stores and movies/TV and smoking behavior was significant at both 

moderate and heavy exposure levels (OR = 1.44; 95% CI: 1.08–1.92; p = 0.014 for 

moderate exposure group; OR = 1.82; 95% CI: 1.26–2.62; p = 0.002 for heavy exposure 

group). The multivariable model, which shows the effect of the combination of these two 

factors, it states access to tobacco products was significantly positively associated with an 

increased smoking rate (OR = 69.06; 95% CI: 47.03-101.40; p < 0.001 for only one 

access group; OR = 241.78; 95% CI: 160.49–364.22; p < 0.001 for more than 1 access 

group). However, the severity of media exposure was not significantly associated with the 
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increased odds of cigarette smoking among adolescents (OR = 1.14; 95% CI: 0.80-1.62; p 

= 0.470 for moderate exposure group; OR = 1.39; 95% CI: 0.81–2.40; p = 0.227 for 

heavy exposure group).                                                        

Conclusion: I provided further evidence that exposure to tobacco messages and have 

access to tobacco products can increase the smoking rates among youth. These findings 

could be a result of better diagnosis and reporting, but the increase may also be due to 

other risk factors in the population. These findings may have implications for further and 

more aggressive counseling for teenagers. These effects should be further explored in a 

larger population of adolescents. Intervention methods should be designed to help the 

public understand the benefits of reducing adolescent’s exposures to tobacco smoke. 

 

 

 

 

 

 

 

 

 

 



	 iv	

DEDICATION 

This thesis is dedicated to my mom and dad, Li-Wen and Min-Yung, who have been a 

constant source of support and encouragement during the challenges of graduate school 

and life. Thank you to my two sisters, Katharine and Ivy, for always providing me 

positive inspiration, laugh and support to keep me move forward. I also dedicate my work 

to my boyfriend and furry baby, Jerry and Margaret, who have been an awesome family 

with me in PA, I cannot thank you for helping me through the stress of school. I love you 

all so much.  

 

 

 

 

 

 

 

 

 

 

 

 



	 v	

ACKNOWLEDGMENTS 

I am fortunate to have performed my graduate work at Temple University. I would like to 

thank my thesis advisor, Dr. Ting Dai, for her excellent suggestion and encouragement. 

She provided me insightful advices in my work and my achievement.  I would also like to 

thank my thesis committee members, Dr. Deborah Nelson, for her contributions to this 

work, she guided me to consider the possibility of this study deeply. Again, I could not 

have completed this work without the support of my family; to them, I extend my deepest 

thanks and love.  

 

 

 

 

 

 

 

 

 

 

 

 



	 vi	

TABLE OF CONTENTS 

                                                                                                                                        Page 

ABSTRACT.........................................................................................................................ii 

DEDICATION....................................................................................................................iv 

ACKNOWLEDGMENTS ...................................................................................................v     

LIST OF TABLES…........................................................................................................viii  

CHAPTERS  

1. INTRODUCTION ...........................................................................................................1 

2. BACKGROUND .............................................................................................................4  

2.1 Introduction........................................................................................................4 

2.2 Smoking behavior..............................................................................................4 

2.3 Factors for smoking behavior - Access to tobacco product...............................5  

2.4 Factors for smoking behavior - Exposure of advertisements and promotions in  

media.......................................................................................................................7   

3. METHODS.....................................................................................................................10     

Overview................................................................................................................10

Study Variables......................................................................................................11  

Statistical Analysis.................................................................................................13   

4. RESULTS.......................................................................................................................14 

5. DISCUSSION.................................................................................................................27 

6. CONCLUSION..............................................................................................................34 



	 vii	

REFERENCES CITED......................................................................................................35 

APPENDICES 

TEMPLE UNIVERSITY IRB EXEMPTION LETTER ...................................................42 

 

 

 

 

 

 

 

 

 

 

 

 

 



	 viii	

LIST OF TABLES                                                                                                                

Table                                                                                                          Page                                                

1. Baseline of characteristics of study participants.............................................................14 

2. Significant ORs for logistic regression analyses of gender, race, age ….................…..15 

3. Percentage for each main tobacco supply source...........................................................14 

4. Significant ORs for logistic regression analyses of number of access….................…..15 

5. Frequency of the media exposure among smoker..........................................................14 

6. Significant ORs for logistic regression analyses of tobacco ads/promotions via media 

    ..………………………………………………..............................................................14 

7. Significant ORs for logistic regression analyses of combination of access and media 

    ..………………………………………………..............................................................14 

 

 



	 1	

CHAPTER 1 

INTRODUCTION 

Every year, nearly 1.5 million youths under age 18 try their first cigarette (Centers 

for Disease Control and Prevention, 2012). The majority of adult smokers started 

smoking before age 18 and individuals who start this early are more likely to become 

regular smokers (Colpe et al., 2010). Tobacco contains nicotine, which is a highly 

addictive drug that causes many young people to progress from smoking occasionally to 

smoking daily (Hatsukami et al., 2008). Tobacco smoking is associated with respiratory 

tract symptoms, cardiovascular diseases, poorer physical health, stroke, inflammation, 

cancers and mental health problems (Arday et al., 1995; Centers for Disease Control and 

Prevention, 2014). Unfortunately, most young people do not realize the long-term health 

consequences related to tobacco use. Some researchers have argued that two of the most 

important factors promoting youth tobacco use is access to tobacco products and 

exposure to ads/promotion of tobacco products.  

Access to tobacco products has significant impact on youth smoking behavior 

(Lantz et al., 2000). Previous studies have suggested that approximately one-half of 

youths reported they have regular access to cigarettes from a store, street vendor, or kiosk 

(D’Angelo et al., 2016; Adams et al., 2013). Also, the 2013 National Youth Risk 

Behavior Surveillance (YRBS) survey of high school students found that nearly 1 of 5 

current underage smokers had purchased cigarettes directly from stores or gas stations 

(Centers for Disease Control and Prevention, 2014a). Exposure to ads or promotion of 

tobacco products can also increase the rate of smoking among youths. Researchers have 

found that exposure to cigarette ads and viewing smoking scenes in movies and TV 

shows are positively related to young nonsmokers’ smoking intentions (Nan & Zhao, 
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2016). Recently, several studies have found a relationship between tobacco promotion on 

social networking and youth attitudes regarding tobacco. These studies state that youths 

who participate on social networking are more likely to have favorable attitudes toward 

tobacco than those who do not (Hrywna et al., 2007; Perez et al., 2012; Sargent et al., 

2009). 

Despite these significant findings, the examination of the combined influence of 

access to tobacco products and exposure to ads/promotion of tobacco products on 

smoking behavior among adolescents has not been examined. A further investigation of 

the linkage of both access of tobacco products and media exposure of tobacco products 

related messages on smoking behavior in school- aged childhood is needed to identify 

strategies to decrease the high rates of adolescent tobacco use.                                                                                                                             

The first objective of this study is to assess the relationship between self-reported 

cigarette access and self-reported smoking behavior in 15-17 year old students by using 

the 2014 National Youth Tobacco Survey (NYTS). The second objective of this study is 

to assess the relationship between advertisements/promotions of tobacco products via 

media and smoking behavior in students. The third objective of this study is to observe if 

reported tobacco use is higher among youth reporting both high access to and high 

exposure to tobacco products. I propose to use the National Youth Tobacco Survey in 

2014 to test the impact of exposure to smoking-related media messages and access to 

tobacco products and reported tobacco use. I hypothesize that there is a positive 

relationship between high youth access to tobacco products, high exposure to tobacco 

ads/promotions on social networking sites and reported active smoking among 

adolescents. These findings will add to the current information regarding strategic 
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initiatives to develop with more specific strategies to effect public health policies to 

reduce smoking behavior in children.  
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CHAPTER 2 

BACKGROUND 

 

Introduction 

Tobacco use is one of the most preventable leading causes of premature death and 

disease, and it also responsible for 10% of the mortality worldwide (World Health 

Organization, 2011). The data from the Centers for Disease Control state that smoking 

remains the leading cause of preventable death and disease in the United States, causing 

more than 480,000 deaths annually (World Health Organization, 2011; Centers for 

Disease Control and Prevention, 2014a). Moreover, the cost of tobacco-related illnesses is 

between $50 billion to $75 billion each year (Mckinley, 2003). The age of smoking 

initiation is a critical determinant of the probability of a person becoming addicted to 

tobacco and individuals who begin to smoke at earlier ages have higher risk of adverse 

health issues potentially (Arday et al., 1995).  

 

Smoking behavior 

A 2012 report of the Surgeon General showed that almost 90% of adult smokers in 

the United States began smoking in adolescents, and were more likely to continue 

smoking than are those who initiate smoking later in life (U.S. Department of Health and 

Human Services et al., 2012). The percentage of youth smoking rose twenty-five percent 

from 1992 through 1997. However, the Healthy People 2020 website reported that the 

proportion of students who used tobacco products in the past 30 days decreased from 

40.2% to 22.4% between 1999 and 2013 (Centers for Disease Control and Prevention, 

CDC, 2014b). Although there has been a significant decrease in smoking prevalence 
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among youth, the Health People 2020 target set at 21% has not been reached. Recent data 

from the 2011 National Youth Tobacco Survey stated that 23.2% of high school students 

and 7.1% of U.S. middle school students reported current use of tobacco products 

(Centers for Disease Control and Prevention, 2012). Youth smoking plays an important 

role in driving adult smoking decisions and long-term use. Unfortunately, most young 

smokers underestimate this connection and understanding factors contributing to youth 

smoking initiation will be useful to prevent long-term smoking behaviors and reduce the 

long-term health consequences of sustained use.  

 

Access to tobacco product 

Researchers are unclear regarding the major factors that increase youth smoking 

rates. One of the most powerful factors contributing to adolescent smoking rates is ready 

access of tobacco products among youths. Parents often purchase cigarettes for their 

children to use and this behavior may become one of the main sources of tobacco for the 

underage smokers. Also, obtaining tobacco products through friends is reported to be very 

common (Marsh et al., 2013) In fact, most smokers become addicted to tobacco products 

before they are legally able to purchase them. Governments and researchers have been 

interested in decreasing the availability of tobacco products to minors by prohibiting 

tobacco retailers from selling cigarettes to anyone under the age of 18 and enforcing laws 

to ask for identification when purchasing tobacco products (Lantz et al., 2000). The 

percent of retailers who sell tobacco to minors has decreased over time and has resulted in 

the lower youth smoking rates (Leatherdale, 2005 & Rigotti et al., 1997).  

In the U.S., the proportion of under-aged minors in U.S. middle and high schools 

who were refused a cigarette sale has not shown significant improvements and were 

reported to be 46.9% in 2000 and 44.9% in 2009 (Filippidis et al., 2014). The same 
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national survey found that about one-half of youth who reported trying to buy cigarettes 

in the past 30 days were not asked for proof of age, and more than 60% of under-aged 

buyers successfully made a cigarette purchase (Filippidis et al., 2014). Clearly, youth' 

experiences with tobacco retailers, such as lack of age verification, can be associated with 

increased smoking initiation among youth (DiFranza, 2012). 

Since most students were able to purchase tobacco products from retailers, 

another study stated that the density of tobacco retailers was significantly related to the 

prevalence of smoking rates among students, and may impact the initiation of smoking 

(Adam, 2013 & Lipperman-Kreda et al., 2012). Using the Global Youth Tobacco Survey 

(GYTS) data on cigarette access among students aged 13-15 from 2009 to 2011 in Africa, 

more than 20% of student smokers obtained their cigarettes by themselves and 

approximately 70% of underage smokers were not refused the sale of cigarettes because 

of age (Chandora et al., 2016). In New Zealand, one-third of smokers under age 18 years 

did not have a burrier to purchase tobacco products and they were not asked to show 

proof of age when purchasing cigarettes and were not refused by the salers (Darling et al., 

2005). 

Previous studies have shown that strict enforcement of tobacco sales to youth laws 

can lower the rate of youth smoking (Stead et al., 2016). However, policies that restrict 

youth access to tobacco products can only be effective if they are rigorously enforced. 

Understanding where and how youth obtain their cigarettes can help develop effective 

programs and policy action that targets to decrease tobacco use prevalence among youth. 

Examining self-reported youth access to tobacco and current youth smoking could 

provide more information on this important topic.  
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Exposure of advertisements and promotions in media 

Some researchers maintain that a comprehensive policy restricting youth access to 

tobacco may be most useful to reduce youth smoking prevalence and smoking initiation 

(Marsh et al., 2012); however, others provided alternative views and suggest that reduced 

exposure to advertisements and promotions in media may influence and reduce youth 

smoking rates (Agaku et al., 2013). Scientific evidence shows that tobacco company 

advertising and promotional material influence young people to initiate tobacco use 

(Centers for Disease Control and Prevention, 2014b). Tobacco ads are developed to make 

smoking an acceptable action, which can increase youths’ desire to smoke. A number of 

studies have shown that the smoking images in newspapers, magazines, movies, 

television shows and internet websites have influence on youth and directly affect 

adolescent smoking progression. These images make youth believe that smoking is a cool 

and mature behavior, and under-emphasize the dangers of tobacco use (Glantz, 2003; 

Sargent et al., 2002; Tickle  et al., 2001). A previous study demonstrated that exposure to 

tobacco advertisements was associated with smoking behavior among adolescents (Agaku 

et al., 2013). The tobacco companies have used media to advertise and promote tobacco 

products in order to target teenagers, a group that has lower levels of health awareness 

than adults. The Federal Trade Commission’s recent report showed that tobacco 

companies spent US$57.5 million to advertise their products in magazines. This 

successful marketing strategy increased tobacco sales and profits by encourage minors to 

smoke (Glantz et al., 2003). It can be expected that the tobacco industry will continue to 

release and design new advertisements or promotions to encourage young people to 

smoke (Glipin et al., 2007). 

Previous studies have also indicated that exposure to cigarette advertising and 

recognition of ads augment the effect of passive peer pressure on smoking. It has been 
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suggested that the effect of magazine ads on adolescents should be considered a strong 

risk factor for smoking initiation (Aloise et al., 2006). Young adolescents who exhibit 

moderate to high levels of receptivity to tobacco advertising and promotions are 

apparently more likely to be established smokers (Glipin et al., 2007). A survey 

conducted by the Kaiser Family Foundation in 1998 found that adolescents aged 8 to 13 

years are exposed to an average of two to five movies per week. Several observational 

studies suggest that film stars smoke in popular movies and strong positive images for 

cigarette products in movies can promote tobacco products and entice young people to 

start smoking (Distefen et al., 2004) Also, viewing movie depictions of tobacco use is 

associated with higher receptivity to smoking prior to trying the behavior (Sargent et al., 

2002). Moreover, adolescents who read entertainment and fashion magazines may be 

more likely to smoke than adolescents reading Health and Fitness magazines because the 

images of models or movie stars smoking a cigarette can drive youth to think smoking is 

an acceptable behavior (Carson et al., 2005). 

Since, limited recent data exists examining youth access to tobacco products, or 

youth exposure to advertisements and promotions of tobacco product, evidence evaluating 

the effect of these two factors on adolescent tobacco use is needed. To examine this 

knowledge gap, this proposal will analyze data from the National Youth Tobacco Survey 

(NYTS) in 2014 to assess self-reported information of school aged students to 1) describe 

differences in access to tobacco products, 2) examine  exposure to media, advertisements 

and promotions of tobacco products, and 3) assess the combined effect of these two 

factors (high access to tobacco products and high exposure to advertisement and 

promotion of tobacco product in media) on  youth smoking rates. Understanding where 

and how youth obtain, or are exposed to tobacco products, can help develop prevention 
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effective programs and policy actions, and help decrease smoking prevalence among U.S 

youth. 
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CHAPTER 3 

METHOD 

Data Source and Respondents 

This study utilizes existing data from the 2014 National Youth Tobacco Survey 

(NYTS) developed by the Centers for Disease Control and Prevention (CDC). Since 2000, 

the CDC has conducted a survey on youth smoking approximately every 2 years. NYTS 

is a cross-sectional, school-based survey that uses a three-stage cluster to generate a 

nationally representative sample of students who attend grades 6 to 12 in public and 

private schools from all 50 states and the District of Columbia. The purposes of the 

survey are to observe tobacco control issues, monitor the prevalence of tobacco use in 

youth, estimate the tobacco-related attitudes/behaviors, and measure the impact of several 

risk factors, such as access to tobacco, exposure to advertisements and promotions in 

media, exposure to second hand smoke, and reception of tobacco related knowledge on 

self-reported tobacco use.  

258 schools were selected for participation in the 2014 NYTS and 80 % of 

schools participated. The sample included 22,007 students among 24,084 eligible students. 

High school students aged 15-17 are eligible for our study due to this age group have the 

highest possibility to initiate smoking behavior and become the regular smoker in the 

future. More information about the NYTS protocol and survey are available at the 

following website. http://www.cdc.gov/tobacco/data_statistics/surveys/nyts/index.htm. 
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Measures 

Access to Tobacco products 

Cigarette accessibility was also assessed by the questions in the NYTS. The 

accessibility to tobacco products was collected using the following questions: During the 

past 30 days (1 month) how did you get your own tobacco products? The source of 

buying cigarettes was dichotomized as: (A) I did not get any tobacco products during the 

past 30days; (B) I bought them myself; (C) I had someone else buy them for me; (D) I 

asked someone to give me some; (E) Someone offered them to me; (F) I bought them 

from another person; (G) I took them from a store or another person; (H) I got them some 

other way. Option “I did not get any tobacco products during the past 30days “ was 

scored as a “0” and the rest of the options were scored as a “1”. The subject could have 

more than one type of access. For the purposes of the analyses, I summed up all the 

options per subject and classified the responses into three groups: 0 = No access group; 1 

= one access group; more than 1 = more than 1 access group.  

Exposure to Tobacco Ads/Promotions via Media 

Questions on exposure to tobacco advertisements were included in the NYTS. 

Self-reported exposure to ads/promotions via the media was assessed separately by four 

categories: Exposure to internet, newspaper/magazine, point-of-sale, and TV/movie. 

Exposure to cigarette advertising was measured as follows: When you (use the 

internet/read newspapers or magazines/go to the convenience store, supermarket, or gas 

station/watch TV or go to the movies) how often do you see any ads or promotions for 

cigarettes or other tobacco products? Response options to all questions were: (A) I don't 

use this media; (B) never; (C) rarely; (D) sometimes; (E) most of the Time and (F) 
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always. I combined responses of how often respondents had seen ads or promotions for 

cigarettes or other tobacco products on the Internet, in magazines and newspapers, in 

retail stores, and in television shows/movies. Responses ranged from 0 = I do not use 

media/stores; 1 = never; 2 = rarely; 3 = sometimes; 4 = most of the time; and 5 = always 

for each media (Internet, newspaper/magazine, point-of-sale, and TV/movie). Subjects 

were placed in three groups: 0-2 = Light exposure group, 3 = moderate exposure group 

and 4-5 = heavy exposure group. Also, scores were summed up from the four categories 

and placed in three groups: 0-2 = Light exposure group, 3-5 = moderate exposure group 

and 6-8 = heavy exposure group. 

 

Smoking status 

A series of questions were used to determine tobacco smoking status. All 

respondents reported the number of cigarettes they had smoked during the past 30 days 

(coded 0 = subject did not smoke cigarette, 1 = Less than 1 cigarette per day, 2= 1 

cigarette per day, 3=2 to 5 cigarette per day, 4 =6 to 10 cigarette per day, 5 = 11 to 20 

cigarette per day, 6 = more than 20 cigarette per day) and the number of days they had 

smoked cigarettes during the past 30 days (coded 0 = 0 day, 1 = 1 or 2 days, 2= 3 to 5 

days, 3= 6 to 9 days, 4 = 10 to 19 days, 5 = 20 to 29 days, 6 = All 30 days ). Respondents’ 

smoking status was evaluated by the total of the smoking days times the number of 

cigarettes smoked per day. However, when smoker is categorized into levels (light = 1-20, 

medium = 21-30, heavy = 31-36), the sample size of each level is too small. Instead of 

causing an imbalance situation, I recoded subjects who smoke more than 1 tobacco 

product to “smoker”. Those who had never tried cigarette smoking were labeled “never 

smokers.” Those who had 1 - 36 were considered “smokers.”  The final categories 

include smoker and nonsmoker.  
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Covariates 

Sex, race/ethnicity and age were included as covariates. Covariates are important 

concepts in our analysis because, if present, they can cause an over, or under, estimate of 

the association between exposure and outcome.  

Demographics 

Respondents reported gender, age, and race/ethnicity. Assessed demographic 

characteristics included: age (15,16 and 17), gender (female and male) and race/ethnicity 

(American/Indian or Alaska Native, Asian, Black or African American, Native Hawaiian 

or other Pacific Islander, White, and Mix). The majority of the subjects were Black or 

African American and White. 

Statistical Analysis 

For this assessment, I only included youth age 15–17 years of age.  I used logistic 

regression models controlling for demographic covariates to assess: (A) The associations 

between the media tobacco advertisements exposure and smoking status; (B) The 

accessibility of tobacco products to smoking status; (C) The effect of combination of two 

factors to smoking status. Subjects that were included need to complete all questions 

regarding the objective. Descriptive statistics for all the variables and analyses were 

performed using STATA version 14.0 (College Station, TX, USA) Sample weights were 

applied to obtain population-level point estimates and accurate variance estimates, 

accounting for complex sampling design and nonresponse. 95% confidence intervals 

(95% CIs) were calculated to account for the complex survey design. All p-values were 

reported for 2-tailed tests and a value of < .05 was considered statistically significant. 
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CHAPTER 4 

RESULTS 

Sample Characteristics 

The prevalence of smoking among adolescents by their demographic variables for 

the 2014 NYTS are presented in Table 1. The prevalence of smoking among the studied 

adolescents was 9.15% (570 smokers among 6231 subjects). I categorized students as 

either “smokers,” those who reported smoking daily or weekly or “non-smokers,” those 

who reported never smoking in the past 30 days, in order to create a dichotomous 

“smoker status” variable. Among students who smoked in the three age subgroups, 17-

year-old students reported the highest percentage of smokers (38.8%, 95% CI: 33.5-

44.4%), followed by 16-year-old students (35.7%, 95% CI: 30.8-40.9%) and 15-year-old 

students (25.5%, 95% CI: 21.6-29.9%).  The percentage of smokers is higher among 

males (53.7%, 95% CI: 48.0-59.4%) than females (46.3%, 95% CI: 40.6-52.0%). 

Smokers were more likely to be older and male. Additionally, the percentage of smokers 

is higher among white students (76.3%, 95% CI: 40.6-52.0%) than black students (10.7%, 

95% CI: 7.7-14.8%) and students of other races (13.0%, 95% CI: 10.0-16.6%). The 

prevalence of smoking was higher among those aged 17, male, and adolescents in the 

white groups. Therefore, the percentage of smokers differed significantly among age, 

genders and races.  
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Table 1:                                                                                                                                                                                                                      

Baseline of characteristics of study participants  

 Overall  

N =6231 

Non smoker  

N =5661 

Smoker  

N =570 p value  

Age (years) 15 34.7% (32.7-36.8) 35.6% (33.6-37.7) 25.5% (21.6-29.9) <0.001 

  16 33.0% (31.7-34.4) 32.8% (31.4-34.1) 35.7% (30.8-40.9)   

  17 32.3% (30.5-34.1) 31.6% (29.8-33.5) 38.8% (33.5-44.4)   

Gender Male 49.1% (45.8-52.4) 48.7% (45.0-52.3) 53.7% (48.0-59.4) <0.001 

  Female 50.9% (47.6-54.2) 51.3% (47.7-55.0) 46.3% (40.6-52.0)   

Ethnicity White 66.1% (60.7-71.1) 65.1% (59.4-70.4) 76.3% (71.6-80.4) <0.001 

 



	 16	

Table 1, continued:           

Baseline of characteristics of study participants         

  Black  18.4% (14.1-23.7) 19.2% (14.6-24.8) 10.7% (7.7-14.8)   

  Other 15.5% (13.3-17.9) 15.7% (13.5-18.2) 13.0% (10.0-16.6)   
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Demographic factors related to smoking behavior/ Distribution of covariates 

Table 2 shows the risk of adolescent smoking with demographic factors in the 

regression model. I can observe two other predictors, age and race, emerged as a 

significant difference in the model. However, there is no significant association 

between gender and smoking. Compared to respondents who are 15 years old, those 

who were 16 years old (OR = 1.54; 95% CI: 1.21-1.96; p = 0.001) or 17 years old 

(OR = 1.75; 95% CI: 1.36–2.25; p <0.0001) reported greater odds of smoking 

behavior. Increased age was associated with increased smoking susceptibility. The 

risk of smoking is found to increase with increasing age of the adolescents, and a 

significant positive association was detected among those age 17. Compared to white 

respondents, the odds of smoking behavior among black respondents was smaller (OR 

= 0.47; 95% CI: 0.32–0.69; p < 0.0001).  
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Table 2: 

Significant ORs for logistic regression analyses of gender, race, age 

   Odds ratio p value  

Age 15 (ref) 1.00   

  16 1.54 (1.21-1.96) 0.001 

  17 1.75 (1.36-2.25) <0.0001 

Gender Male (ref) 1.00   

  Female 0.81 (0.60 -1.10) 0.168 

Ethnicity White (ref) 1.00   

  Black 0.47 (0.32-0.69) <0.0001 

  Other 0.71 (0.54-0.93) 0.014 
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Tobacco supply sources 

Frequency of Tobacco supply sources 

Student smokers’ methods of obtaining tobacco products varied. Table 3 

shows the most common method of obtaining tobacco products among under-aged 

participants was to have someone else buy the tobacco products for them. 

Approximately half of the participants reported experiencing this. This method was 

followed by “asked someone to give me some” (34.91%; 95% CI: 27.90-42.65%), 

“someone offered them to me” (34.50%; 95% CI: 29.37-40.02%) and “I bought them 

by myself” (26.28%; 95% CI: 20.59-32.88%). The percentage of “I bought them from 

another person” is 14.08% (95% CI: 10.99-17.86%) and the lowest percentage is 

6.81% (95% CI: 4.33-10.55%), which is “I took them from a store or another person”.  

Table 3: 

Percentage for each main tobacco supply source 

 Smoker (N=570) 

I bought them by myself  26.28% (20.59-32.88) 

Had someone else buy them for me  49.14% (42.87-55.44) 

Asked someone to give me some   34.91% (27.90-42.65) 

Someone offered them to me  34.50% (29.37-40.02) 

I bought them from another person   14.08% (10.99-17.86) 

I took them from a store or another person 6.81% (4.33-10.55) 

I get them in some other way  11.45% (8.95-14.53) 
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Logistic regression analyses of number of access 

To examine the determinants of tobacco supply source further, I examined 

whether the odds of smoking behavior (Smoker V.S Nonsmoker) will be varied by the 

number of access to tobacco products. Table 4 presents the relationship between the 

smoking behaviors and the number of methods of obtaining tobacco products. For 

smokers, the number of methods were positively related to smoking behavior (OR = 

70.12; 95% CI: 47.71–103.07; p < 0.0001 for only one method; OR = 240.22; 95% CI: 

160.25–360.09; p < 0.0001 for more than one method). The students only one method 

of accessing tobacco had 70.12 times higher odds relative to students with no access. 

Moreover, the students with more than one method of accessing tobacco had 240.22 

times much higher odds relative to students with no access.  
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Table 4:  

Significant ORs for logistic regression analyses of number of access 

  Odds ratio p value  

No access  

(N=5050) 1.00   

Only 1 access  

(N=863) 70.12 (47.71-103.07) <0.0001 

More than 1 access 

(N=318) 240.22 (160.25-360.09) <0.0001 

Covariates 

Age (ref = 15) 1.00  

16 1.22 (0.86-1.73) 0.259 

17 1.36 (0.98-1.88) 0.063 

Sex (ref = Male) 0.98 (0.69-1.40) 0.91 

Ethnicity (ref = White) 0.89 (0.76-1.07) 0.22 

Black 0.83 (0.53-1.32) 0.43 

Other 0.83 (0.60-1.15) 0.25 
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Exposure to Tobacco Ads/Promotions via Media 

Frequency of media exposure 

Table 5 presents the frequency of the media exposure among smokers. 

Advertisements/promotions in point stores (62.02%, 95% CI: 59.68-64.31%) 

constituted the most common source of exposure to pro-tobacco influence among 

adolescents aged 15–17 years. Prevalence estimates of exposure to tobacco 

advertisements/promotions in newspapers/magazines (10.46%, 95% CI: 9.39-11.63%) 

and internet (12.67%, 95% CI: 11.88-13.50%) were generally lower compared to the 

electronic (i.e., movies/ videos and television programs; 28.21%, 95% CI: 25.73-

30.82%) routes of exposure. 
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Table 5:                                                                                                                                                                                                                   

Frequency of the media exposure among smoker 

  Internet Newspaper/Magazines Point stores TV 

Light exposure 51.71 (49.8-53.6) 62.12 (60.66-63.56) 16.32 (14.96-17.77) 28.30 (26.26-30.43) 

Moderate exposure 35.62 (33.80-37.48) 27.42 (26.38-28.50) 21.66 (20.01-23.40) 43.49 (41.17-45.85) 

Heavy exposure 12.67 (11.88-13.50) 10.46 (9.39-11.63) 62.02 (59.68-64.31) 28.21 (25.73-30.82) 
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Logistic regression analyses of media exposure 

In the multivariable model among youth (Table 6), the level of tobacco 

ads/promotion exposure via media was associated with an increased smoking rate. 

The association between exposure to tobacco ads via internet, newspaper, point stores 

and movies/TV and smoking behavior was significant at both moderate and heavy 

exposure levels (OR = 1.44; 95% CI: 1.08–1.92; p = 0.014 for moderate exposure 

group; OR = 1.82; 95% CI: 1.26–2.62; p = 0.002 for heavy exposure group). 

Teenagers who had heavier exposure showed a greater smoking rate and an odd ratio 

of 1.82.  

 

Table 6: 

Significant ORs for logistic regression analyses of tobacco ads/promotions via media 

 AOR, 95%CI p value 

Light exposure 1.0   

Moderate exposure 1.44 (1.08-1.92) 0.014 

Heavy exposure 1.82 (1.26-2.62) 0.002 

Covariates 

Age (ref = 15) 1.00  

16 1.53 (1.19-1.96) 0.001 

17 1.71 (1.33-2.21) < 0.001 

Sex (ref = Male) 0.78 (0.58-1.06) 0.106 

Ethnicity (ref = White) 1.00  

Black 0.49 (0.33-0.72) 0.001 

Other 0.72 (0.54-0.95) 0.021 
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Logistic regression analyses of combined access to tobacco products and media 

exposure 

I can also observe the relationship between smoking behavior and the 

combination of access to tobacco products and tobacco promotion exposure via media. 

In the multivariable model among youth (Table 7), access to tobacco products was 

significantly positively associated with an increased smoking rate (OR = 69.06; 95% 

CI: 47.03-101.40; p < 0.001 for only one access group; OR = 241.78; 95% CI: 

160.49–364.22; p < 0.001 for more than 1 access group). However, the severity of 

media exposure was not significantly associated with the increased odds of cigarette 

smoking among adolescents (OR = 1.14; 95% CI: 0.80-1.62; p = 0.470 for moderate 

exposure group; OR = 1.39; 95% CI: 0.81–2.40; p = 0.227 for heavy exposure group).  
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Table 7: 

Significant ORs for logistic regression analyses of combination of access and media 

 AOR, 95%CI p value 

Access to tobacco products 

No access  1.00   

Only 1 access  69.06 (47.03-101.40) <0.0001 

More than 1 access 241.78 (160.49-364.22) <0.0001 

Media exposure 

light exposure 1.0   

Moderate exposure 1.14 (0.80-1.62) 0.470 

Heavy exposure 1.39 (0.81-2.40) 0.227 

Covariates 

Age (ref = 15) 1.00  

16 1.23 (0.86-1.77) 0.254 

17 1.37 (0.98-1.90) 0.066 

Sex (ref = Male) 0.98 (0.69-1.37) 0.887 

Ethnicity (ref = White) 1.00  

Black 0.86 (0.55-1.37) 0.529 

Other 0.84 (0.61-1.17) 0.295 
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CHAPTER 5 

DISCUSSION  

The relationships among the access of tobacco products and exposure to 

advertisements/promotion of tobacco products to smoking behavior are been studied 

in this study. I propose to use the youth survey data to test the impact of exposure to 

smoking-related media messages and the difficulty of acquiring tobacco products. 

This study utilizes existing data from the 2014 National Youth Tobacco Survey 

(NYTS) developed by the Centers for Disease Control and Prevention (CDC). Among 

youth age 15–17 years of age, I used logistic regression models controlling for 

demographic covariates to assess: (A) The associations between the media tobacco 

advertisements exposure and smoking status; (B) The accessibility of tobacco to 

smoking status; (C) The effect of combination of two factors to smoking status. This 

study shows that students with one or more method of accessing tobacco have higher 

odds of smoking behavior compared to students with no access. Moreover, the 

association between exposure to tobacco ads via internet, newspaper, point stores and 

movies/TV and smoking behavior was significant at both moderate and heavy 

exposure levels. The multivariable model observes the relationship between smoking 

behavior and the combination of access to tobacco products and tobacco promotion 

exposure via media. It states the access to tobacco products was significantly 

positively associated with an increase in smoking rate but the severity of media 

exposure was not significantly associated with the increased odds of cigarette 

smoking among adolescents.  

The findings from this study also reveal that the method of obtaining tobacco 

products and access to tobacco products among student smokers differ. For current 
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smokers, the strongest association was observed when comparing those reporting 

heavy exposure to advertisements/promotions via media versus those reporting no 

exposure. In the current study, higher levels of exposure showed positive associations 

with smoking behavior.  

Tobacco Marketing Influence on Youth  

The tobacco industry spent $1.7 billion on tobacco products advertising and 

promotion in 1970. More and more young people began to smoke in the following 

decades. In fact, the proportion of teenagers who smoked rose from 1% in 1988 to 

18% in 1993. It was estimated that approximately 3000 young people become regular 

smokers every day. The tobacco industry spent $6.03 billion in 1993 to advertise and 

promote tobacco products consumption. It shows an increase of 16% compared to 

1970 (Goldberg, Davis, & O’Keefe, 2006).  

Findings from this study indicate that Tobacco marketing does reach youth. 

Youths are able to link cigarette brand names with cigarette slogans and recognize 

related cigarette advertisements (Schooler, Feighery & Flora, 1996). Consistent with 

findings of the current study, longitudinal studies of advertising patterns and young 

people’s tobacco use demonstrate a positive association between advertising and 

teenage smoking (Mead et al., 2016 & Fulmer et al., 2016). Besides, the vast majority 

of adolescent smokers prefer the most heavily advertised brands and report that they 

would smoke the brand whose advertisements they liked most (Cummings, 2002). 

The advertising messages via media could serve to deter nonsmoking 

adolescents from initiating smoking behavior (Shanton and McGee, 1996; Giovino et 

al., 1995). Teenagers can be easily affected by messages, photos or even the behaviors 

of pop stars (Sterling et al., 2013). For example, if an advertisement shows a pop star 
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smoking, then teenagers might think it is a cool behavior to smoke (Distefan, Pierce 

& Gilpin, 2004). Amount of exposure or repetition becomes a more important 

determinant of message effects (Sterling et al., 2015). In order to fight the tobacco 

industry, the first ban that related to cigarette advertising was the Public Health 

Cigarette Smoking Act of 1969. It requires tobacco products to have a health warning 

label on cigarette packages, which can warn the public that cigarette smoking is 

dangerous to their health. This ban also prohibited cigarette advertising on television 

and radio (Richmond, 1983).  

Related Policies and Regulations 

In 1996, new regulations restricted the sale and distribution of cigarettes and 

smokeless tobacco to protect children and adolescents. One of the most known 

policies is the “Master Settlement Agreement (MSA)”. The four largest tobacco 

companies, 5 territories, and 46 states signed the MSA agreement in November 1998 

(Bondaryk et al., 2016). The settlement was created for the elimination of outdoor 

advertising, including the prohibition of the use of cartoon characters in tobacco 

advertising, the restriction of billboard advertising, the exclusion of specific provision 

on magazines and the limitation of the distribution of promotional items to only adult 

venues. Also, promotional items are not allowed to carry any brand name or logo 

(Alpert, Koh & Connolly, 2008).  

The MSA included several plans designed to eliminate exposure to tobacco 

promotion and advertising (Jayawardhana et al., 2014). That is why the decrease of 

the percentage in the print advertisements in newspapers and magazines became 

essential to the success of efforts to prevent youth tobacco use. Monitoring the 

effectiveness of the legal efforts to prevent youth exposure remains critical. However, 

tobacco companies are still able to find other ways to make the advertising possible to 
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youth even though restrictions exist. There has been the changes in the tobacco 

industry’s magazine advertising strategy and assess the exposure and targeting of 

youth after the MSA was released (Alpert, Koh & Connolly, 2008). Therefore, the 

tobacco companies changed their overall magazine advertising practices, resulting in 

an overall decline in print magazine advertising expenditures for tobacco products 

beginning in 2001. As early as three years after the MSA, there is a notable reduction 

in youth exposure to magazine advertisements (Jayawardhana et al., 2014).  

Given the influence of tobacco ads/promotions on youth tobacco use uptake, 

increased efforts to restrict youth exposure to tobacco messages is critical. Policy 

interventions have been used to reduce the influence of tobacco advertising on the 

population, and the MSA prohibits tobacco companies from targeting their advertising 

to youths (Lillard & Sfekas, 2013). However, there is not enough public support for 

these policy interventions. From a public health perspective, I can observe both 

optimism and concern for media exposure.  

Tobacco Media-Marketing to the Youth 

Findings of the current study suggests that teenagers are exposed to tobacco 

industry marketing expenditures in certain areas, such as TV and point stores, which 

have resulted in higher levels of youth exposure to tobacco messages. The causal link 

between exposure to tobacco messages and the youth smoking rate is influenced by 

changes in tobacco industry marketing and declines in youth exposure to pro-tobacco 

messages. 

It is surprising that findings in the current study indicate internet exposure is not 

the highest among the four forms of media. With exposure to tobacco messages on the 

internet is increasing, a concern is that influential tobacco imagery is shifting to new 

media (Dunlop, Freeman & Perez, 2016). Although the MSA prohibits tobacco 
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industry marketing on the internet, it is legal to sell tobacco products over the internet, 

and tobacco vendors are permitted to advertise their products. Nevertheless, future 

studies are needed to have a better understanding about the volume of tobacco 

advertising to underage youth, and how to regulate advertising content and restrict 

youths’ exposure to tobacco ads via new media outlets. It is also important for parents 

to monitor youths on their exposure to tobacco advertisements, monitor their online 

behaviors, and install blocking software to avoid tobacco messages.  

Youth’s Access to Tobacco Products 

Half of the adolescents had someone else buy the tobacco products for them. 

This could be due to their age as they are not able to purchase tobacco products by 

themselves (Saunders, 2011). Social sources, such as friends, giving money to 

someone to buy for them were the most common sources of acquisition of tobacco 

products (Tjelta, Ritchie & Amos, 2016) . Previous studies among underage students 

have stated that tobacco sale bans and access restrictions decrease tobacco products 

purchases from commercial sources (Jason et al., 2005; Etter, 2006). However, it does 

not decrease the smoking prevalence significantly. This is mainly due to availability 

through social sources. Social sources raise the supply and demand of tobacco 

products, and comprehensive access restriction is likely to reduce both accessibility 

and tobacco use (Marsh et al., 2012).  

An important component of decreasing tobacco use among adolescents is the 

action of strict tobacco control regulations that can prohibit youth access to tobacco 

products (Stead & Lancaster, 2005). Essential elements of successful youth access 

laws include education campaigns regarding legal requirements to both the public and 

retailers, support of community campaigns, retail compliance through frequent and 

random inspections, and restricting free samples of tobacco products (Stead & 
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Lancaster, 2005). That is why governmental policies are critical societal control 

factors that can affect how consumers perceive the risk and benefits of tobacco use. 

Other Influences on Youth Smoking 

How to effectively measure tobacco influence on adolescents who have never 

smoked remains a main challenge for prevention efforts. The following factors raised 

the possibility of tobacco use among adolescents: exposure to tobacco 

advertising/promotion via media, attendance at a school or workplace where smoking 

was not prohibited, peer smoking, parental smoking, not fully understand and lack of 

knowledge about the adverse effects of tobacco use (Strong et al., 2017). The 

mechanisms underlying tobacco use among teenagers at both the individual and 

population levels are complicated. Tobacco use could be affected by the peer, 

environmental and familial factors, also with the individual’s knowledge of and 

attitude of its use (Kuipers et al., 2016; Wang et al., 2016; Trapl et al., 2016). 

Moreover, second hand smoke exposure, if the individuals have family members or 

peers that smoke in the house, can also increase a person’s likelihood to begin 

smoking (Loke & Mak, 2013). There are also many resources available that explain 

how to plan and establish effective tobacco control programs to prevent and reduce 

tobacco use. For example, Centers for Disease Control and Prevention (CDC) created 

the National Tobacco Control Program (NTCP) in 1999 to encourage coordinated, 

national efforts to reduce tobacco-related diseases and deaths. NTCP provides funding 

and technical support to state, territorial, and tribal health departments (Momin et al., 

2017). 

Since the tobacco companies have used media to advertise and promote tobacco 

products in order to target teenagers--a group that has lower levels of health 

awareness than adults--this is a successful marketing strategy to increase sales and 
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profits by encouraging minors to smoke (Glantz et al., 2003). It can be expected that 

the tobacco industry will continue to release and design new advertisements or 

promotions to encourage young people to smoke (Glipin et al., 2007) and will 

definitely need government and health professionals to stop it. Hence, effective public 

health policies aimed at preventing smoking initiation and other tobacco use among 

youth ages 12–17 are critical to ending the epidemic. 

Limitations 

This study used a large, nationally and provincially-representative sample of 

students 15-17 years old. However, there were several limitations. First, the 

questionnaire was self-administered and self-reported; thus, students may under- or 

over- reported. Second, given the cross-sectional nature of the survey, the study did 

not allow for causal analyses, it prevented the determination of causal relationships. 

Third, the NTYS was a school-based survey. Therefore, data from high school 

dropouts or adolescents schooled at home were excluded. Finally, exposure to tobacco 

advertising/promotions via all new media technologies was not queried in the NYTS. 

For example, Twitter, Instagram, Snapchat, YouTube were not included in the NYTS. 

Thus, the study is unable to measure the exposure across new media outlets.   
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CHAPTER 6 

CONCLUSION 

Access to tobacco products and cigarette advertisements/promotions in mass media 

were two of the most important predictors of increasing the risk of smoking in the 

studied adolescents. Belief in the harmful health effects of smoking, however, was 

associated with a reduced risk of adolescent smoking. Reducing smoking 

experimentation and subsequent uptake among adolescents was shown to be crucial. 

This could be accomplished by tobacco endgame strategies and requires reductions in 

tobacco supply. Potential measures that merited more scrutiny included restricting the 

number of tobacco outlets and implementing regular and larger excise tax increases, 

both of which in the future, would make it more difficult for young people to afford, 

access and supply tobacco. These findings reflected the need to design an appropriate 

and effective antismoking education program addressing these predictors and 

targeting not only school students but also their friends, families and faculty.  
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