
 

ABSTRACT 

WATSON, KIMBERLY ANN. Evaluating the Relationships Between Perceived 

Effectiveness of Anti-Tobacco Advertisements, Advertisement Type, and Socioeconomic 

Status. (Under the direction of Dr. Melinda Sandler Morrill.) 

 

 This study examines the relationship between three types of perceived effectiveness 

(PE) of anti-tobacco advertisements, three advertisement types, and three levels of 

socioeconomic status (SES). Results from this study of a national sample of adult smokers 

aged 25 years old or older support previous research but also suggest more complex 

relationships than those previously found. Significant differences in the PE of Why to Quit 

(WTQ) and How to Quit (HTQ) advertisement types are found. However, differences in PE 

by SES depend on the type of PE evaluated. Individuals with less education and lower annual 

incomes (i.e., Low-SES) report higher levels of hopefulness, motivation, and understanding 

(i.e., Self-Efficacy PE) after viewing the advertisements, independent of advertisement type, 

than those with more education or higher incomes (i.e., Mid-SES and High SES).  

 There is an apparent interaction between advertisement type and SES related to Self-

Efficacy PE. The overall trend is that participants with Low-SES report higher levels of Self-

Efficacy PE than Mid-SES and High-SES participants for WTQ advertisements. The same 

effect is not seen for HTQ advertisements. Efforts to select interventions that reduce the 

overall population smoking rate while minimizing tobacco-related disparities will need to 

balance greater effectiveness by advertisement type overall with greater effectiveness by 

advertisement type among disadvantaged populations. As more research linking various 

measures of PE to smoker behavior becomes available, this study will be useful for 

determining the appropriate balance.  



 

 

 

 

 

 

 

 

 

 

 

 

© Copyright 2012 by Kimberly Ann Watson 

All Rights Reserved  



Evaluating the Relationships Between Perceived Effectiveness of  

Anti-Tobacco Advertisements, Advertisement Type, and  

Socioeconomic Status 

 

 

by 

Kimberly Ann Watson 

 

 

A thesis submitted to the Graduate Faculty of 

North Carolina State University 

in partial fulfillment of the  

requirements for the Degree of 

Master of Science 

 

Economics 

 

 

Raleigh, North Carolina 

2012 

 

APPROVED BY: 

 

 

_______________________________  ______________________________ 

Dr. Stephen Margolis     Dr. Charles Knoeber 

 

 

 

________________________________ 

Dr. Melinda Sandler Morrill 

Committee Chair



 

ii 

DEDICATION 

 I dedicate all of the time and effort that went into this project to my wonderful family: 

my husband, Aaron Watson; my parents, Marty and Ron Madsen; my sister, brother-in-law, 

and niece—Kristen, Derrick, and Caroline Foley; and my in-laws, Sharon Watson, Katie 

Watson, Andrea Tesh, and Grayson Tesh.  

 You have been the rocks that keep me grounded on what’s most important. I am truly 

fortunate to have such an amazing support system to lean on. Thank you for your love and 

guidance throughout the years. 



 

iii 

BIOGRAPHY 

 Kimberly Watson was born February 16, 1983, in Charlotte, North Carolina. She 

grew up in Concord, North Carolina, where she graduated from Northwest Cabarrus High 

School. Ms. Watson received bachelor of science degrees in economics and statistics from 

North Carolina State University in 2005. After graduation, she began work with RTI 

International’s Public Health Policy Research Program focusing on the evaluation of national 

and statewide tobacco control efforts. 



 

iv 

ACKNOWLEDGMENTS 

 I would like to acknowledge the following people for their support during this project. 

I would like to thank my committee chair, Dr. Melinda Sandler Morrill, and my committee 

members, Drs. Charles Knoeber and Stephen Margolis, for their feedback during this project. 

I would also like to thank Dr. Matthew Farrelly for the opportunity to pursue this project. 

Without Matthew’s support, this project would not have been possible. I extend my thanks 

and appreciation to Dr. James Nonnemaker for his guidance throughout the course of this 

study. I give my thanks to Ms. Maria Girlando for helping me see the lighter side of 

balancing work and school. 



 

v 

TABLE OF CONTENTS 

LIST OF TABLES .................................................................................................................. vii 

LIST OF FIGURES ................................................................................................................. ix 

LIST OF ABBREVIATIONS ................................................................................................... x 

CHAPTER 1: INTRODUCTION ............................................................................................. 1 

CHAPTER 2: BACKGROUND ............................................................................................... 5 

 Anti-Tobacco Advertisements as Public Service Announcements ............................... 5 

 Perceived Effectiveness .................................................................................................7 

 Relationships Between PE and Advertisement Type .....................................................9 

 Relationships Between SES and PE ............................................................................14 

 Relationships Between Advertisement Type, SES, and PE .........................................17   

 

CHAPTER 3: DATA ..............................................................................................................20 

 Data Collection ............................................................................................................20 

 Data Structure ..............................................................................................................22 

 Dependent Variables ....................................................................................................22 

 Independent Variables .................................................................................................28 

  Advertisement Type .........................................................................................28 

  Demographics ..................................................................................................29 

   SES .......................................................................................................32 

   Other demographic controls .................................................................33 

  Smoking and Cessation ....................................................................................35 

  Video Quality and Internet Connection ...........................................................36 



 

vi 

  Order of Advertisements Shown ......................................................................37 

CHAPTER 4: METHODS .......................................................................................................39 

CHAPTER 5: RESULTS .........................................................................................................41 

 Relationships Between Advertisement Type and PE...................................................43 

 Relationships Between SES and PE ............................................................................48 

 Relationships Between Advertisement Type, SES, and PE .........................................49 

CHAPTER 6: DISCUSSION ...................................................................................................55 

 Summary ..............................................................................................................55 

 Limitations ..............................................................................................................58 

 Conclusions ..............................................................................................................59 

REFERENCES ....................................................................................................................... 61 

APPENDICES ........................................................................................................................ 66 

Appendix A: Anti-Tobacco Advertisement Descriptions ........................................... 67 

Appendix B: LPM Results .......................................................................................... 70 

Appendix C: Postestimation Results ........................................................................... 82 



 

vii 

LIST OF TABLES 

Table 1 Perceived Effectiveness (PE) Questionnaire Items From Previous Studies ............8 

 

Table 2  Advertisement Titles by Advertisement Type .......................................................21 

 

Table 3 Items on the Perceived Effectiveness (PE) Scales .................................................25 

 

Table 4 Summary Statistics and Reliability Analysis of the PE Scales for All  

 Advertisements (Person-Advertisement Data) ......................................................26 

 

Table 5  Summary Statistics of Independent Variables (Person-Level Data)......................30 

 

Table 6 Summary Statistics of Average Advertisement Order from 1 to 6  

 (Person-Advertisement Data).................................................................................37 

 

Table 7 Model Specifications .............................................................................................40 

 

Table 8 Summary of Findings Related to Research Questions (RQs) and Hypotheses  

 (Hs) by Topic .........................................................................................................41 

 

Table 9 Linear Probability Model Predicting Perceived Effectiveness (PE) as a  

 Function of Advertisement Type and Socioeconomic Status (SES;   

 Person-Advertisement Data) ..................................................................................46 

 

Table 10 Anti-Tobacco Advertisement Descriptions by Advertisement Type .....................67 

 

Table 11 Linear Probability Model Predicting Evaluative Perceived Effectiveness as a 

Function of Advertisement Type and Individual Characteristics (Person-

Advertisement Data) ..............................................................................................73 

  

Table 12 Linear Probability Model Predicting Negative-Emotional Perceived 

 Effectiveness as a Function of Advertisement Type and Individual  

 Characteristics (Person-Advertisement Data) ........................................................76 

 

Table 13 Linear Probability Model Predicting Self-Efficacious Perceived Effectiveness 

(PE) as a Function of Advertisement Type and Individual Characteristics  

 (Person-Advertisement Data).................................................................................79  

Table 14 Percentage Point Differences in Perceived Effectiveness (PE) Between 

Advertisement Type Main Effects (Person-Advertisement Data) .........................84 

 

Table 15  Percentage Point Differences in Perceived Effectiveness (PE) Between 

Socioeconomic Status (SES) Main Effects (Person-Advertisement Data) ............84 



 

viii 

 

Table 16 Percentage Point Differences in Perceived Effectiveness (PE) by 

 Advertisement Type Within Socioeconomic Status (SES; Person-Advertisement 

Data) .......................................................................................................................85 

 

Table 17 Percentage Point Differences in Perceived Effectiveness (PE) by  

 Socioeconomic Status (SES) Within Advertisement Type (Person- 

 Advertisement Data) ..............................................................................................86 

 

 

 

 

 

 

 

 

 

  



 

ix 

LIST OF FIGURES 

Figure 1 Conceptual model illustrating the relationships between socioeconomic and 

sociodemographic factors and changes in smoking behavior. ................................ 3 

 

Figure 2  Perceived effectiveness by advertisement type (person- 

  advertisement data) ............................................................................................... 44 

 

Figure 3 Perceived effectiveness by socioeconomic status (SES; person- 

  advertisement data). .............................................................................................. 48 

 

Figure 4  Perceived effectiveness (PE) by socioeconomic status (SES) within  

  advertisement type (person-advertisement data). ................................................. 50 

 

Figure 5 Perceived effectiveness (PE) by advertisement type within socioeconomic status 

(SES; person-advertisement data). .........................................................................51 

 

  



 

x 

LIST OF ABBREVIATIONS  

EFA ................Exploratory Factor Analysis 

H .....................Hypothesis 

High-SES .......At least some college experience (i.e., some college, an associate’s degree, or 

a bachelor’s degree or higher) and earning more than a $50,000 annual 

household income  

 

HTQ ...............How to Quit advertisement type 

Low-SES ........No college experience (i.e., high school graduates and those with less than a 

high school diploma) and earning no more than a $50,000 annual household 

income 

 

LPM ...............Linear Probability Model 

Mid-SES .........Either (a) no college experience and earning more than a $50,000 annual 

household income or (b) at least some college experience and earning no more 

than a $50,000 annual household income  

 

PE ...................Perceived Effectiveness 

PSA ................Public Service Announcement 

RQ ..................Research Question 

SES .................Socioeconomic Status 

WTQ ..............Why to Quit advertisement type, including WTQ-E and WTQ-G 

WTQ-E ...........Why to Quit-Emotional advertisement type 

WTQ-G ..........Why to Quit-Graphical advertisement type 



 

1 

CHAPTER 1 

INTRODUCTION 

 There is scientific consensus that smoking, an addictive behavior, has negative health 

consequences on smokers and nonsmokers (United States Department of Health and Human 

Services [USDHHS], 1984, 1986, 1988). These negative health consequences can be 

categorized into three types of costs: (1) the direct medical costs of preventing, diagnosing, 

and treating smoking-related diseases; (2) the indirect morbidity costs associated with lost 

earnings from work attributable to smoking; and (3) the indirect mortality costs related to the 

loss of future earnings due to premature smoking-produced deaths (Chaloupka & Warner, 

2000). To combat youth initiation and encourage adult cessation, organizations around the 

globe have implemented mass media campaigns geared toward reducing smoking rates 

(National Cancer Institute [NCI], 2008). Results are mixed as to whether or not these media 

campaigns are as effective with populations of both low and high socioeconomic statuses 

(SES). Previous research suggests that anti-tobacco media campaigns are often less effective, 

sometimes equally effective, and rarely more effective among socioeconomically 

disadvantaged populations (Niederdeppe, Kuang, Crock, & Skelton, 2008).  

 Studies have shown that SES disparities in rates of cigarette smoking exist in many 

countries (Canadian Institute for Health Information, 2008; Centers for Disease Control and 

Prevention [CDC], 2009; Scollo & Winstanley, 2008). According to the USDHHS (2000), 

tobacco control programs should select interventions that both reduce the overall population 

smoking rate and minimize tobacco-related disparities. To achieve both objectives, the 

effectiveness of different advertisement strategies among different SES populations must be 
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understood. With that knowledge, media campaigns using strategies that are effective among 

low-SES and high-SES populations can be implemented. More information on the 

effectiveness of specific advertisements or advertisement types will help policy makers 

increase the impact of future anti-tobacco campaigns on smoking cessation. Figure 1 presents 

a conceptual model relating socioeconomic and sociodemographic characteristics to changes 

in the social costs related to smoking due to an anti-tobacco advertisement intervention. 

Support for these relationships is discussed throughout this study.
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Figure 1. Conceptual model illustrating the relationships between socioeconomic and sociodemographic factors and changes in 

smoking behavior.  
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 Because the actual effectiveness of media messaging (e.g., behavior change) is 

difficult to measure, I use perceived effectiveness (PE) as a proxy. Perceived effectiveness is 

a validated precursor of persuasion and a motivational response to messaging (Dillard, Shen, 

& Vail, 2007; Dillard, Weber, & Vail, 2007); thus, an advertisement perceived as effective 

by its intended audience is likely to actually be effective (i.e., persuade viewers to take the 

desired action). This study examines a nationally representative sample of targeted 

advertisements that were specifically selected to test for differences in the PE of different 

types of advertisements. The advertisements were classified based on their intended 

messages, which were categorized as Why to Quit–Emotional (WTQ-E), Why to Quit–

Graphical (WTQ-G), and How to Quit (HTQ). In addition, this study measures three distinct 

types of PE: Evaluative, Negative-Emotional, and Self-Efficacy. Using a large, nationally 

representative sample of smokers, the three research questions are (1) Does the PE of anti-

tobacco advertisements differ as a function of advertisement type? (2) Does the PE of anti-

tobacco advertisements differ as a function of SES? (3) Does the PE of anti-tobacco 

advertisements differ as a function of advertisement type and SES?  
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CHAPTER 2 

BACKGROUND 

Anti-Tobacco Advertisements as Public Service Announcements 

 Anti-tobacco messages are a type of public service announcement (PSA). The 

definition of a PSA by the Federal Communications Commission (FCC) includes any 

announcement for which ―no charge is made and which promotes programs, activities, or 

services of federal, state, or local governments (e.g., recruiting, sales of U.S. savings bonds, 

etc.) or the programs, activities, or services of nonprofit organizations . . . or any other 

announcements regarded as serving community interests‖ (In the Matter of Airing of Public 

Service Announcements by Broadcast Licensees, 1980, n.1). Anti-tobacco advertisements are 

not marketed to the public for monetary gain. Rather, they are meant to discourage the public 

from engaging in an arguably risky behavior (e.g., smoking). 

 As argued by Noar, Palmgreen, Zimmerman, Lustria, and Lu (2010), PSAs are a 

critical tool for influencing public health. Their study examined differences in the PE of a 

safe sex campaign that had already been shown to be effective. The authors argued that 

research must be conducted prior to airing the advertisements to determine which ones are 

likely to be effective with a given audience. Noar et al. (2010) suggested that PSAs designed 

to prevent unhealthy or risky behaviors that have the following features will be perceived as 

more effective: (a) the encouragement of affective reactions, (b) the encouragement of 

cognitive processing, (c) a high source credibility, and (d) the provision of clear alternatives. 

Noar et al. (2010) found that ―females, African Americans, condom users, and those with less 

education viewed the PSAs as slightly more effective than males, Caucasians, non-condom 
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users, and those with more education‖ (p. 21). However, there were limitations to the study 

design. Namely, the PSAs examined were relatively homogeneous, thus the researchers 

predictive abilities and their ability to detect differences among participants may have been 

diminished. Also, the study used only one measure of PE, and this measure was framed 

around the effect felt by a hypothetical ―other‖ instead of the actual respondents. Effects on 

the actual respondent may have been different than his or her expectation of reactions from a 

hypothetical ―other.‖ 

 Dillard, Shen, et al. (2007) found that the PE of PSAs was predictive of actual 

effectiveness. This study examined historical data on 14 PSA topics presented in text form 

that advocated for using dental floss, reducing alcohol consumption, setting a good example 

for ones’ children, not doing drugs, living an active life, giving to charities, never leaving a 

child alone in the bathtub, avoiding risky behavior by maintaining self-control, increasing 

community involvement, not drinking and driving, valuing the study of history, using seat 

belts, quitting smoking, and reducing time spent watching television (Dillard, Shen, et al., 

2007; Dillard & Peck, 2000). For each topic, the authors found evidence that PE was causally 

antecedent to actual effectiveness.  

 Additionally, Dillard, Shen, et al. (2007) examined experimental data where 

participants were shown televised PSAs in a controlled setting. The advertisements focused 

on avoiding situations in which loss of judgment might result in risky sexual behavior and 

the importance of forming relationships with others, especially in one’s community. Again, 

the authors found evidence that PE was causally antecedent to actual effectiveness. The study 

was limited by sample selection and the appropriateness of the outcome measures. The 
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participants were college students receiving a small amount of extra credit for participation. 

Therefore, the results may not have reflected the general population due to respondent 

demographics or the use of an experimental setting. The measures for actual effectiveness 

were limited to attitudes and intentions felt by the participants rather than actual changes in 

behavior. 

Perceived Effectiveness 

 Fishbein, Hall-Jamieson, Zimmer, von Haeften, and Nabi (2002) asserted that 

establishing the PE of a message is a necessary condition for introducing PSAs into the field. 

Previous research has focused primarily on measures of PE that were not content specific. In 

other words, they were focused on more objective evaluative measures, such as how much 

the advertisement made a viewer stop and think, grabbed their attention, was believable, or 

made the viewer want to stop smoking (Niederdeppe et al., 2011; Davis, Nonnemaker, 

Farrelly, & Niederdeppe, 2011). However, recent research has expanded measures of PE to 

include items that are more content-specific. Namely, emotional reactions and self-efficacy 

have been found to be useful outcomes for measuring PE following exposure to anti-tobacco 

advertisements (Davis, Nonnemaker, Farrelly, & Duke, 2011). Building on that prior 

research, this study employs three distinct measures of the PE of the advertisements:  

Evaluative PE, Negative-Emotional PE, and Self-Efficacy PE as they were used by Davis, 

Nonnemaker, Farrelly, & Duke (2011). Table 1 gives descriptions and sample questionnaire 

items for each of these measures based on their use in previous studies.  
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Table 1 

Perceived Effectiveness (PE) Questionnaire Items From Previous Studies 

Authors (Published Date) Type of PE Questionnaire Items 

Dillard, Shen, & Vail (2007) Evaluative Convincing/not convincing 

Believable/not believable 

Sensible/not sensible 

Wise/foolish 

Right/wrong 

Important/unimportant 

Not at all persuasive/very persuasive  

Not at all convincing/very convincing 

Effective/ineffective  

Compelling/not compelling 

Misleading/straightforward 

Forgettable/memorable 

Noar, Palmgreen, Zimmerman, 

Lustria, & Lu (2010) 

Evaluative  Persuasiveness to change behavior 

Persuasiveness to discuss 

Davis, Nonnemaker, Farrelly, & 

Duke (2011) 

Evaluative 

 

These ads are worth remembering 

These ads grabbed my attention 

These ads are powerful 

These ads are informative 

These ads are meaningful to me 

These ads are convincing 

Negative-

Emotional 

These ads made me feel depressed 

These ads made me feel afraid 

These ads made me feel ashamed 

Self-Efficacy These ads made me feel hopeful 

These ads made me feel motivated 

These ads made me feel understood 
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Table 1 Continued   

Authors (Published Date) Type of PE Questionnaire Items 

Davis, Nonnemaker, Farrelly, & 

Niederdeppe (2011) 

Evaluative 

 

This ad made me stop and think about 

quitting smoking 

This ad grabbed my attention 

Found the ad believable  

The ad makes me want to quit smoking 

Niederdeppe, Farrelly, 

Nonnemaker, Davis, & Wagner 

(2011) 

Evaluative 

 

This ad made me stop and think about 

quitting smoking 

This ad grabbed my attention 

Found the ad believable  

The ad makes me want to quit smoking 

Zhao, Strasser, Cappella, Lerman, 

& Fishbein (2011) 

Evaluative 

 

Believability 

Novelty 

Convincingness 

Importance 

Confidence 

Friend 

Thoughts 

Agreement 

Reason 

 

Relationships Between PE and Advertisement Type 

 Anti-tobacco advertisements come in many forms, and they are meant to influence 

various audiences in differing ways. In general, youth-focused advertisements are intended to 

decrease smoking initiation through advertisements that encourage the prevention of smoking 

(Farrelly et al., 2002; Farrelly, Niederdeppe, & Yarsevich, 2003; Sutfin, Szykman, & Moore, 

2008). These advertisements use a variety of messages to prevent the initiation of smoking 
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by youths, such as suggesting that the tobacco industry manipulates consumers by conveying 

smoking as the norm and using celebrity appeals.  

 A wide range of advertisement types have been employed for adult and general 

population audiences. For example, advertisements focusing on secondhand smoke, 

encouraging continued quit attempts (Keep Trying to Quit), giving reasons for quitting 

(WTQ), giving directions for quitting (HTQ), and taking an anti-industry stance (Industry 

Manipulation) have been seen throughout the United States (US; Durkin, Biener, & 

Wakefield, 2009; Niederdeppe, Farrelly, Nonnemaker, Davis, & Wagner, 2011; 

Niederdeppe, Fiore, Baker, & Smith, 2008). Of the adult-focused advertisement types, WTQ 

and HTQ advertisements are the most common (Davis, Nonnemaker, Farrelly, & Duke, 

2011). Thus, this study focuses solely on WTQ and HTQ advertisements. 

 The WTQ advertisements generally present emotive personal testimonials or graphic 

portrayals of the negative health consequences of smoking. They are aimed at persuading 

smokers to quit by highlighting the negative health effects of tobacco use. The WTQ 

advertisements can be further divided into WTQ-E and WTQ-G. The WTQ-E advertisements 

present the death of a family member or fear of leaving a family prematurely due to smoking-

related death. The WTQ-G advertisements vividly depict the negative health consequences of 

smoking, such as presenting the image of a black lung or blood clot in the brain (i.e., a 

stroke).  

 The HTQ advertisements are aimed at encouraging smokers’ beliefs that they can quit 

successfully. These advertisements tend to describe informational resources intended to assist 

smokers in their effort to quit and encourage smokers to use them. For example, some HTQ 
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advertisements have highlighted the services of state quitlines (i.e., telephone services that 

offer one-on-one counseling support for smokers trying to quit). Others recognize the 

difficulty of quitting smoking and stress the social support networks available to smokers to 

help them through the process.  

 Evidence from controlled field experiments and population studies has shown that 

mass media anti-tobacco campaigns can influence smokers’ attitudes and behavior (NCI 

2008). For instance, Pierce et al. (1998) found that monthly call volume to California’s 

Smokers’ Helpline was more than three times greater when mass media messages were 

tagged with the helpline phone number than when the messages were not tagged. This 

suggests that anti-tobacco advertisements were successful in encouraging viewers to call the 

helpline, thus changing their behavior. Durkin et al. (2009) found that potential exposure to 

anti-tobacco advertisements was associated with a greater likelihood of quitting at a 2-year 

follow-up. Quitting was defined as abstinence from smoking for at least 1 month at the time 

of the follow-up interview. These findings agreed with similar work by Hyland, Wakefield, 

Higbee, Szczypka, and Cummings (2006). 

 Given the effects of advertisements on attitudes and behaviors discussed in the 

previous section and the fact that PE is an accepted precursor to changes in attitudes, beliefs, 

and behaviors, this study addresses the following research question (RQ): 

RQ1: Does the PE of anti-tobacco advertisements differ as a function of 

advertisement type?  

Concerning evaluative measures of PE, prior research has examined the relative effectiveness 

of different advertisement types on affecting smoker attitudes and behaviors. To date, graphic 



 

12 

images depicting serious health consequences (WTQ-G) and testimonials (WTQ-E) have 

been found more effective in encouraging cessation and intentions to quit than HTQ 

advertisements (Davis, Nonnemaker, Farrelly, & Duke, 2011; Davis, Nonnemaker, Farrelly, 

& Niederdeppe, 2011; Niederdeppe et al., 2011). In an online study of New York smokers, 

WTQ advertisements had higher PE than HTQ advertisements (Davis, Nonnemaker, Farrelly, 

& Duke, 2011), and Neiderdeppe et al. (2011) also found that WTQ advertisements resulted 

in higher evaluative PE than HTQ advertisements. For emotional and self-efficacy measures 

of PE, the content of each advertisement type suggests that WTQ advertisements would 

result in more negative emotional reactions, which are the intended effects of these types of 

advertisements, and HTQ advertisements would result in higher self-efficacy. Therefore, the 

following hypotheses (Hs) are posed for this study: 

H1a: The WTQ advertisements have greater levels of Evaluative PE than the HTQ 

advertisements. 

H1b: The WTQ advertisements have greater levels of Negative-Emotional PE than 

the HTQ advertisements.  

H1c: The WTQ advertisements have lower levels of Self-Efficacy PE than the HTQ 

advertisements. 

 Little research has been conducted examining differences between the different types 

of WTQ advertisements, whether graphical or emotional. However, there is some evidence 

that there may be differences in the PE of different WTQ advertisements. Neiderdeppe et al. 

(2011) found that WTQ-G advertisements resulted in higher PE than WTQ-E advertisements. 

However, the researchers found that aided recall of WTQ-E advertisements was greater than 
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that of WTQ-G advertisements. Thus, viewers remembered the WTQ-E advertisements more 

readily than WTQ-G advertisements, but they found the WTQ-G advertisements more 

effective. These studies examined the relationship between Evaluative PE and advertisement 

type; therefore, the following hypothesis is evaluated in this study:  

H1d: The WTQ-G advertisements have greater levels of Evaluative PE than the WTQ-

E advertisements. 

However, because of limited prior research examining Negative-Emotional and Self-Efficacy 

PE, the current study proposes the following research questions in response to RQ1 and H1d:  

RQ1a: Does Negative-Emotional PE differ for WTQ-G and WTQ-E advertisements? 

RQ1b: Does Self-Efficacy PE differ for WTQ-G and WTQ-E advertisements? 

 Although the aforementioned studies examined differences in PE across 

advertisement types, there are notable limitations to the existing research in this area. The 

previous research has been limited to state-specific data, which may not be generalizable to 

the national U.S. population. Also, some of those studies did not weight observations to be 

representative of the targeted state populations, suggesting that findings presented in them 

may not be generalizable. That research also relied on advertisements that were selected by 

state health departments or tobacco control programs to present a cohesive campaign. As 

such, the broad spectrum of advertisements within each advertisement type may not have 

been captured in the previous studies. For instance, HTQ advertisements have employed a 

diverse range of storylines and presentation formats, ranging from animation to live action 

dramatizations. Also, the campaigns have not equally represented each advertisement type, 

such as including three WTQ advertisements and one HTQ advertisement in an anti-tobacco 



 

14 

campaign. Thus, stronger statements of PE may have been made about one advertisement 

type relative to another. Finally, the previous research has narrowly defined PE by either 

using a single-item measure or one multi-item scale.  

 To address these limitations, this study examines differences in PE across 

advertisement types using a nationally representative sample of smokers. The advertisements 

examined in this study were selected to highlight differences in tactics and best represent 

each type of advertisement, whether WTQ-E, WTQ-G, or HTQ. This study also assesses 

three different dimensions of perceived advertisement effectiveness: evaluative, emotional, 

and self-efficacy. 

Relationships Between SES and PE 

 The USDHHS (2000) recommended that tobacco control programs balance reducing 

the overall population smoking rate with minimizing tobacco-related disparities. As such, it 

is important to implement anti-tobacco media campaigns using strategies that are effective 

among all SES populations. Socioeconomic status may be defined by income, education, 

occupation, and social status (e.g., relationships within the community). These characteristics 

may be evaluated holistically or individually to define higher SES versus lower SES 

individuals. In terms of smoking cessation, those with low-SES are known to have less 

access to evidence-based cessation services (Niederdeppe, Fiore, Baker, & Smith, 2008). 

This reduced access may be due to differences in exposure and attention to campaign 

messages, the motivational impact of campaign messages, or the capacity to make sustained 

behavioral changes in response to media messages (Niederdeppe, Fiore, et al., 2008). 

Furthermore, those with low-SES tend to have ―a greater degree of resistance to messages 
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from the health-care sector, lower health literacy levels, greater likelihood of belief in myths 

about cancer risks and prevention, and less perception that smoking increases a person’s 

chance of getting cancer‖ (Durkin et al. 2009, p. 2217). 

 Multiple factors (e.g., SES, cultural characteristics, stress, targeted advertising, the 

price of tobacco products) contribute to the decision to use or not to use tobacco (USDHHS, 

1998). Both education and income are important determinants of an individual’s decision to 

smoke (USDHHS, 1989). In 2009, the smoking prevalence among adults with less than a 

high school education was more than four times higher than the smoking prevalence among 

adults with postgraduate education, 28.2% and 6.3%, respectively. Moreover, the evidence 

has suggested that smoking prevalence and income are negatively correlated—smoking 

prevalence decreases as income increases (USDHHS, 2010). 

 Gilman, Abrams, and Buka (2003) found that lower SES was associated with an 

increased risk of smoking initiation and progression to regular smoking. Also, the authors 

found a decreased likelihood of successful cessation of smoking among those with lower 

SES. The research has shown that as educational attainment increases, so does the likelihood 

of quitting (Giovino, 2002; Wetter et al., 2005). Of note, adults aged 25 years or older with 

low educational attainment smoke at higher rates than those with higher educational 

attainment. Additionally, those with lower educational attainment have the lowest rates of 

success with quitting (CDC, 2002, 2009).  

 Regarding the potential influence of anti-tobacco advertisements regardless of 

advertisement type on different SES categories, the following research question arose: 

RQ2: Does the PE of anti-tobacco advertisements differ as a function of SES?  
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Given the greater access to and use of cessation services for high-SES individuals 

(Niederdeppe, Fiore, et al., 2008) and the lower health-literacy levels of low-SES individuals 

(Durkin et al. 2009), low-SES individuals may gain more information from viewing new 

advertisements due to their relative lack of exposure to cessation information. Therefore, 

following exposure to new advertisements, low-SES individuals may perceive these 

advertisements to be more effective and show greater attitudinal and behavioral change 

compared to high-SES individuals who may have encountered similar information in the 

past. However, anti-tobacco advertisements aim to persuade viewers with appeals to personal 

health and quality of life concerns. Greater cumulative exposure to such persuasive messages 

and images may result in greater impact—and thus, PE—of anti-tobacco advertisements in 

high-SES individuals. However, studies have suggested overall that media campaigns that 

promote smoking cessation are often less effective among socially disadvantaged populations 

(Niederdeppe, Kuang, et al., 2008). Thus, this study hypothesizes that 

 H2: Evaluative PE is lowest among those who are more socially disadvantaged (i.e., 

those with lower educational attainment and lower annual household income). 

It is important to note that PE may differ by SES and that the relationship between PE and 

actual effectiveness may also differ by SES. In other words, the link between PE and actual 

effectiveness may differ between socially disadvantaged populations and socially privileged 

populations. I found no discussion in the current literature concerning how the relationship 

between PE and actual effectiveness differs by sociodemographic or socioeconomic 

characteristics.  
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 No studies to date have strictly examined the relationship between Negative-

Emotional PE and Self-Efficacy PE with SES. It is reasonable to assume that content-specific 

reactions to advertisements are not dependent on educational attainment or annual household 

income; however, without investigation, these are merely suspicions. Thus, this study 

provides an exploratory analysis into the relationship between content-specific PE and SES, 

addressed in the second research question: 

 RQ2a: Does Negative-Emotional PE differ as a function of SES? 

 RQ2b: Does Self-Efficacy PE differ as a function of SES? 

Relationships Between Advertisement Type, SES, and PE 

 According to past research, certain advertisement types are more effective for 

different SES populations than others. Given that smokers with lower income and education 

tend to have higher levels of nicotine dependence, fewer intentions to quit, and less self-

efficacy for quitting than their higher income and education counterparts (Siahpush, McNeill, 

Borland, & Fong, 2006), low-SES smokers are more likely to respond to advertisements that 

focus on the importance of quitting for personal health and that arouse an emotional response 

through graphic imagery or testimonials (Niederdeppe et al., 2011). However, it should be 

noted that although there is evidence that specific advertisement types may be more effective 

than others for low-SES populations, disparities in the effectiveness of media campaigns 

among SES populations may occur at many stages (Niederdeppe, Kuang et al., 2008). 

Specifically, there may be differences in meaningful exposure to the advertisement, 

motivational responses to the advertisement, or opportunities to sustain long-term cessation 

(Niederdeppe, Kuang et al., 2008). Overall, studies have suggested that media campaigns that 
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promote smoking cessation are often less effective among socially disadvantaged populations 

(Niederdeppe, Kuang et al., 2008). Thus, it is important to determine which advertisement 

types are most effective for these populations, which informs the final research question 

addressed by this study: 

 RQ3: Does the PE of anti-tobacco advertisements differ as a function of the 

interaction between advertisement type and SES? 

This research question is broken down into two subquestions: 

 RQ3a: Within advertisement types, are there differences in PE (i.e., Evaluative, 

Negative-Emotional, Self-Efficacy) by SES and do these differences parallel 

those seen overall (RQ2)?  

 RQ3b: Within SES categories, are there differences in PE (i.e., Evaluative, Negative-

Emotional, Self-Efficacy) by advertisement type and do these differences parallel 

those seen overall (RQ1)?  

These research questions are meant to examine the interactions between SES and 

advertisement types as they related to PE. 

 Three articles examining the potential interactions between SES and advertisement 

type that predicted the perceived or actual effectiveness of advertisements have been 

published in recent years. In each of these studies, education status and annual household 

income were used as proxies for SES. Niederdeppe, Fiore et al. (2008) examined the effects 

of an anti-tobacco campaign in Wisconsin as they related to SES and advertisement recall, 

quit attempts, and smoking abstinence. The Wisconsin campaign focused on secondhand 

smoke and Keep Trying to Quit advertisements. The authors found that the Keep Trying to 
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Quit advertisements had a larger impact on quit attempts among participants with more 

education than among those with less education. These results did not persist when looking at 

income, Secondhand Smoke advertisements, or smoking abstinence rates. 

 Similar to the Niederdeppe, Fiore et al. (2008) study, Durkin et al. (2009) examined 

the effects of an anti-tobacco campaign in Massachusetts on smoking abstinence by SES. 

They identified highly emotional advertisements, personal testimonial advertisements, both 

highly emotional and personal testimonial advertisements, and neither. Durkin et al. (2009) 

found that greater potential exposure to all types of advertisements was associated with a 

greater likelihood of quitting among low-SES, mid-SES, and undetermined SES groups. 

 Lastly, Niederdeppe et al. (2011) examined the effect of New York’s anti-tobacco 

campaign on advertisement recall and PE by SES. The New York campaign was 

differentiated into five categories: WTQ-G, WTQ-E, HTQ, Industry Manipulation, and 

secondhand smoke. The study found that low-SES smokers recalled HTQ advertisements less 

often and perceived the HTQ advertisements as less effective than advertisements using 

graphic images or personal testimonials. 

 This study examines how SES relates to the PE of different types of smoking 

cessation advertisements. Given the advertisement types examined in previous research and 

those included in the present study, I hypothesize that the Evaluative PE of advertisements is 

lowest among those who were more socially disadvantaged and that it holds true for all 

advertisement types. The examination of the relationships between SES and PE as influenced 

by advertisement type is exploratory in nature.  
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CHAPTER 3 

DATA 

Data Collection 

 The data for this web-based study was collected by Knowledge Networks (KN), an 

existing online panel established in 1999. The KN panel is weighted to match demographic 

and socioeconomic benchmarks of the 2000 U.S. Census to be statistically representative of 

the U.S. population. Address-based sampling for recruitment and maintenance is employed 

by using the U.S. Postal Service’s Delivery Sequence File. This file provides 97% coverage 

of all U.S. households, including those with and without Internet and households that only 

have cell phones. In exchange for participating, KN provides those that do not have a 

computer or access to the Internet with free laptops with Internet access.  

 Compared to other Internet panels that use opt-in or random-digit dial recruitment 

methods, KN’s methodology provides significant advantages. Namely, the other methods 

exclude cell-only and non-Internet households. This exclusion leads to an 

underrepresentation of young, minority, low-income, and low-educated individuals. The 

sample for this study is limited to adult smokers, aged 25 years or older, in the United States. 

Smokers are defined as any adults who have smoked at least 100 cigarettes in their lifetime 

and currently smoke either some days or every day. 

 The study is designed to measure responses to smoking cessation advertisements that 

were selected by RTI International and the New York Tobacco Control Program for a 

controlled, randomized experiment. A wide range of advertisements from multiple state 

tobacco control programs and media campaigns from other countries were employed to best 
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represent each of the main message strategies (i.e., WTQ-E, WTQ-G, and HTQ). Table 2 

presents the advertisement titles used in the study by category. These advertisements are 

described in detail in Appendix A. Participants were randomly assigned to view two 

advertisements from each category for a total of six selected advertisements. They were 

shown the randomly selected advertisements in random order. 

  

Table 2 

Advertisement Titles by Advertisement Type 

Why to Quit-Emotional Why to Quit-Graphical How to Quit 

Best Intentions Artery Everyone’s Monkey 

Anthony Brain Cravings 

Separation Sponge Breakout 

Rick Stoddard Gangrene I Did It 

Mary Cigarettes Are Eating You Alive Call It Quits 

 

In addition to their reactions to the smoking cessation advertisements, respondents 

were asked a series of questions concerning their current smoking habits and intentions to 

quit. When designing the survey, RTI International weighed the possible risks of cueing 

respondents to respond more favorably to the cessation advertisements with reporting 

decreased smoking habits and increased intentions to quit. By asking about smoking behavior 

and intentions to quit prior to viewing the advertisements, respondents may have inferred that 

the desired result was a favorable reaction to the advertisements. Conversely, if the smoking 

behavior and intention to quit questions were asked after viewing the advertisements, 
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respondents may have inferred that the desired result was to strengthen intentions to quit. 

RTI International also considered standard practices used in similar studies. With these 

considerations, the questions concerning smoking habits and intentions to quit were asked 

prior to viewing the six randomly selected, randomly viewed, smoking cessation 

advertisements. Copies of the instrument are available upon request from RTI International’s 

Public Health Policy Research Program. 

Data Structure 

 The collected data include a unique observation for each viewing of an advertisement; 

thus, because each individual viewed six advertisements, there are six records per participant. 

This person-advertisement format allows for the analysis of PE and other advertisement-

specific measures overall and by advertisement type. Each of the 1,046 respondents viewed 

two advertisements from each advertisement type. Thus, when the data is restructured, there 

are 2,092 person-advertisement records for each advertisement type for a total of 6,276 

observations.  

Dependent Variables 

 Using a modified methodology similar to that identified by Davis, Nonnemaker, 

Farrelly, and Duke (2011), PE is measured for each advertisement viewed. Participants were 

asked to rate each advertisement on three different dimensions of PE: (1) evaluative 

appraisals of persuasiveness, power, meaningfulness, and other aspects of advertisement 

quality; (2) appraisals of negative emotional responses such as fear, sadness, discouragement, 

and other responses; and (3) appraisals of positive self-efficacy responses such as hope and 

motivation. 
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 The three PE dimensions are each measured by multi-item scales developed by Davis, 

Nonnemaker, Farrelly, and Duke (2011) that were confirmed by factor analysis for this study 

with minor changes. The Evaluative PE scale is composed of six Likert-type items, with 

response options ranging from 1 (strongly disagree) to 5 (strongly agree). The six items ask 

whether the advertisement is memorable, attention-grabbing, powerful, informative, 

meaningful, and convincing. In all cases, a higher value indicates a more positive Evaluative 

PE. The Evaluative PE scale captures generic aspects of advertisements. Assuming all 

advertisement types are equally effective, there is an expectation that the Evaluative PE will 

be constant for all advertisement types. Because Evaluative PE items are desirable responses 

for all advertisements, additional scales identifying specific advertisement characteristics are 

also used.  

 The Negative-Emotional PE scale is composed of four Likert-type items measuring 

the extent to which the advertisement made the respondent feel depressed, afraid, ashamed, 

and discouraged. Response options range from 1 (not at all) to 5 (very). For WTQ 

advertisements, scores for Negative-Emotional PE are expected to be higher than scores for 

Evaluative PE (Davis, Nonnemaker, Farrelly, & Duke, 2011). The WTQ advertisements are 

designed to trigger negative emotional responses in smokers that may spur attitudinal and 

behavioral change. It is important to note that the keywords do not reflect the respondents’ 

reactions to a specific goal (e.g., respondents did not respond, ―I feel discouraged from 

quitting smoking.‖). Rather, respondents indicated their emotional state after viewing the 

advertisements (e.g., ―I feel discouraged‖). In this way, the Negative-Emotional PE scale 

scores reflect a general emotional state. 
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 The Self-Efficacy PE scale is composed of three items measuring the extent to which 

participants felt hopeful, motivated, and understood after viewing the advertisements. 

Responses range from 1 (not at all) to 5 (very). Similar to the Negative-Emotional PE scale, 

the Self-Efficacy PE scale is content specific, and thus, differences are expected in PE 

between the WTQ and HTQ advertisements. Scores for Self-Efficacy PE are expected to be 

higher for HTQ advertisements because they provide information on how to quit smoking 

(Davis, Nonnemaker, Farrelly, & Duke, 2011). 

 These three scales are constructed from a larger set of survey items using an 

exploratory factor analysis (EFA). Table 3 presents the items of each PE scale. This type of 

analysis is used to evaluate the underlying structure or dimensionality of a set of variables 

(see Tabachnick & Fidell, 2007). For this study, an EFA is used to determine the number of 

distinct dimensions underlying responses to the PE items. I follow Tabachnick and Fidell’s 

(2007) recommendations for testing various EFA models and evaluating the results of each 

using several quantitative and qualitative criteria.  

 Because scales representing the average response to a set of items when all items 

have a valid response are not normally distributed, I transform these measures into binary 

outcomes. Given my interest in more affirmative responses (i.e., agree or strongly agree) that 

corresponds to 4 and 5 on each of the individual items, I define an average scale score of 

greater than 3.5 as an affirmative response and an average scale score equal to or less than 

3.5 as a negative response. The EFA results support the reliability and validity of the 

Evaluative PE, Negative-Emotional PE, and Self-Efficacy PE scales. Table 4 presents the 

descriptive statistics and reliability measures for each scale. 
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Table 3  

Items on the Perceived Effectiveness (PE) Scales  

Evaluative PE 

(Strongly Disagree to 

Strongly Agree) 

Negative-Emotional PE 

(On a scale of 1 to 5, how 

much the advertisement 

made the participant feel  

. . .) 

Self-Efficacy PE 

(On a scale of 1 to 5, how 

much the advertisement 

made the participant feel 

. . .) 

This ad is worth remembering Depressed Hopeful 

This ad grabbed my attention Afraid Motivated 

This ad is powerful Ashamed Understood 

This ad is informative Discouraged  

This ad is meaningful to me   

This ad is convincing   
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Table 4  

Summary Statistics and Reliability Analysis of the Perceived Effectiveness (PE) Scales for All Advertisements (Person-

Advertisement Data) 

 N Mean SD Min. Max. 

Factor 

Loading 

Item-Scale 

Correlation 

Inter-Item 

Correlation 

Alpha if 

deleted 

Evaluative PE (1 “Strongly Disagree” to 5 “Strongly Agree”) 

This ad is worth remembering 6,250 3.443 1.067 1 5 0.884 0.904 0.857 0.919 

This ad is grabbed my attention 6,255 3.444 1.048 1 5 0.846 0.874 0.815 0.924 

This ad is powerful 6,246 3.443 1.056 1 5 0.843 0.873 0.812 0.925 

This ad is informative 6,238 3.392 1.030 1 5 0.747 0.807 0.723 0.936 

This ad is meaningful to me 6,249 3.239 1.065 1 5 0.837 0.871 0.809 0.925 

This ad is convincing 6,250 3.355 1.033 1 5 0.879 0.899 0.852 0.920 

SCALE Average 6,149 3.384 0.915 1 5 --- --- --- --- 

SCALE Percentage Above 3.5 6,149 45.6% 0.6% 0 1 --- --- --- --- 

Negative-Emotional PE (1 “Not at all” to 5 “Very”) 

Depressed 6,240 2.144 1.266 1 5 0.841 0.888 0.792 0.830 

Afraid 6,241 2.354 1.369 1 5 0.810 0.877 0.760 0.844 

Ashamed 6,236 2.124 1.288 1 5 0.789 0.860 0.742 0.850 

Discouraged 6,240 2.022 1.162 1 5 0.738 0.817 0.691 0.869 

SCALE Average 6,149 2.164 1.094 1 5 --- --- --- --- 

SCALE Percentage Above 3.5 6,149 10.9% 0.4% 0 1 --- --- --- --- 
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Table 4 Continued          

 N Mean SD Min. Max. 

Factor 

Loading 

Item-Scale 

Correlation 

Inter-Item 

Correlation 

Alpha if 

deleted 

Self-Efficacy PE (1 “Not at all” to 5 “Very”) 

Hopeful 6,238 2.363 1.266 1 5 0.837 0.897 0.767 0.731 

Motivated 6,235 2.645 1.291 1 5 0.791 0.873 0.714 0.781 

Understood 6,238 2.648 1.396 1 5 0.714 0.856 0.656 0.841 

SCALE Average 6,180 2.552 1.153 1 5 --- --- --- --- 

SCALE Percentage Above 3.5 6,180 22.2% 0.5% 0 1 --- --- --- --- 

Note. Max. = maximum, Min. = minimum, PE = perceived effectiveness. 



 

28 

 As described in Chapter 2, Evaluative PE has been examined in many forms similar 

to that used by this study (e.g., Davis, Nonnemaker, Farrelly, & Duke, 2011; Davis, 

Nonnemaker, Farrelly, & Niederdeppe, 2011; Dillard, Shen et al., 2007; Niederdeppe et al., 

2011; Zhao et al., 2011). The items related to Evaluative PE are not specifically related to the 

content and intentions of any advertisement type. However, as previously stated, both 

Negative-Emotional and Self-Efficacy PE are expected to differ by advertisement type (i.e., 

the WTQ advertisements would have higher Negative-Emotional PE and the HTQ 

advertisements would have higher Self-Efficacy PE). Further study is needed to determine 

the predictive nature of Negative-Emotional PE and Self-Efficacy PE related to smoking 

cessation outcomes. However, this study contributes to the overall understanding of how the 

three types of PE relate to individual characteristics. 

Independent Variables 

Advertisement Type  

 Evidence from controlled field experiments and population studies has shown that 

mass media anti-tobacco campaigns can influence smokers’ attitudes and behavior (NCI, 

2008). Given this known relationship, each advertisement was classified as WTQ-E, WTQ-

G, and HTQ by RTI International as described previously. The WTQ-E advertisements tend 

to focus on emotive personal testimonials. These testimonials present death of a family 

member or fear of leaving one’s family prematurely due to smoking-related death. The 

WTQ-G advertisements depict negative health consequences of smoking such as a black lung 

or stroke. The HTQ advertisements promote smokers’ beliefs that they can quit successfully. 
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These advertisements tend to provide encouragement and to direct smokers to informational 

resources.  

Demographics  

 Differences in smoker characteristics may have influenced the PE of advertisement 

type. Davis, Nonnemaker, Farrelly, & Niederdeppe (2011) explored how effectiveness was 

related to smokers’ consumption rates, desires to quit, prior cessation attempts, and their 

exposures to WTQ, HTQ, and Industry Manipulation advertisement types. As outlined 

previously, communication theories have suggested that smoking history and motivation to 

quit may influence message processing. Thus, ―to be persuasive, the individual viewing the 

message must attend to and process its content. This may occur through central processing 

routes that involve effortful consideration of the message or peripheral routes that involve 

less intensive information processing and more immediate reactions to messages‖ (Davis, 

Nonnemaker, Farrelly, & Niederdeppe, 2011, p. 2). This statement suggests that some 

smokers may process anti-tobacco messages peripherally (e.g., young smokers who discount 

the risks associated with smoking) or centrally (e.g., adult smokers who have made quit 

attempts in the past). As such, smokers may find different advertisement types more effective 

depending on the level of consideration they are willing or able to give to the advertisement.  

 It is important to note that extensive research has been performed on the differences 

in smoking prevalence and cessation by various demographics, but little information is 

available on the relationship between demographics and actual or perceived effectiveness of 

cessation advertisements. However, given that significant differences in smoking prevalence 

and cessation do exist across demographic categories, as described in the following sections, 
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it is reasonable to expect that demographics may play a role in determining a respondent’s 

reaction to advertisements. Also, there are known differences in SES across demographic 

categories. Because isolating the unique influence of SES on perceived advertisement 

effectiveness is a goal of this study, it is important to parse out any influence of 

demographics on the PE outcomes. Thus, these demographic measures are used as controls in 

the final models. Of note, the demographic measures are required for entry into a KN panel 

and are updated annually; thus, there is no missing data in this study. Demographic summary 

statistics may be found in Table 5. 

 

Table 5 

Summary Statistics of Independent Variables (Person-Level Data) 

Independent Variable n Unweighted Weighted [CI] 

Education    

< High School 48 4.6% 10.7% [7.6, 14.8] 

High School Graduate  250 23.9% 49.3% [44.2, 54.3] 

Some College/Associate’s Degree  495 47.3% 28.5% [24.8, 32.5] 

Bachelor’s Degree or Higher 253 24.2% 11.6% [9.5, 14.1] 

Annual Household Income    

Less than $25,000 272 26.0% 33.8% [29.0, 38.9] 

$25,000 to $49,999 310 29.6% 32.1% [27.6, 37.0] 

$50,000 to $74,999 219 20.9% 18.9% [15.3, 23.1] 

$75,000 to $99,999 133 12.7% 9.0% [6.6, 12.0] 

$100,000 or more 112 10.7% 6.2% [4.6, 8.5] 
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Table 5 Continued    

Independent Variable n Unweighted Weighted [CI] 

Socioeconomic Status (SES)    

Low-SES 211 20.2% 44.7% [39.7, 49.8] 

Mid-SES 458 43.8% 36.5% [32.0, 41.2] 

High-SES 377 36.0% 18.8% [15.9, 22.2] 

Age
a
 1046 52.8 48.1 [46.9, 49.3] 

25 to 34 92 8.8% 16.9% [13.1, 21.5] 

35 to 44 146 14.0% 26.0% [21.3, 31.3] 

45 to 54 324 31.0% 24.1% [20.5, 28.1] 

55 to 64 323 30.9% 24.1% [20.3, 28.5] 

65 and Older 161 15.4% 8.9% [7.1, 11.1] 

Race/Ethnicity    

White, non-Hispanic 856 81.8% 70.1% [64.9, 74.8] 

African American, non-Hispanic 79 7.6% 12.3% [8.9, 16.7] 

Hispanic 48 4.6% 11.3% [8.2, 15.4] 

Other, non-Hispanic 63 6.0% 6.3% [4.2, 9.4] 

Gender    

Female 645 61.7% 48.1% [43.2, 53.0] 

Male 401 38.3% 51.9% [47.0, 56.8] 

Marital Status    

Married or Living With Partner 621 59.4% 61.0% [56.0, 65.7] 

Single (Divorced, Widowed, Etc.) 425 40.6% 39.0% [34.3, 44.0] 

Presence of Children in Household 1046 23.5% 33.3% [28.2, 38.4] 

Average Number of Cigarettes Smoked 1045 18.1 18.5 [17.0, 20.0] 

Number of Previous Quit Attempts 1040 2.1 1.9 [1.0, 2.7] 

Self-Efficacy    

Very or Somewhat Unlikely to Quit 428 40.9% 40.4% [35.6, 45.4] 

Very or Somewhat Likely to Quit 616 58.9% 58.5% [53.4, 63.3] 

Refused 2 0.2% 1.2% [0.3, 4.5] 
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Table 5 Continued    

Independent Variable n Unweighted Weighted [CI] 

Stages of Smoking Behavior Change    

Precontemplation 461 44.1% 49.7% [44.7, 54.7] 

Contemplation 423 40.4% 36.9% [32.3, 41.8] 

Preparation 157 15.0% 13.1% [10.1, 16.8] 

Undefined 5 0.5% 0.3% [0.1, 0.9] 

Quality of Video    

Not at All or Somewhat Clear 145 13.9% 16.9% [13.3, 21.2] 

Clear, Very Clear, or Extremely Clear 899 86.0% 82.5% [78.1, 86.1] 

Refused 2 0.2% 0.7% [0.1, 4.3] 

Internet Connection Speed    

Dial-Up/Not Sure 84 8.0% 12.3% [9.2, 16.4] 

High Speed/DSL 959 91.7% 87.3% [83.2, 90.5] 

Refused 3 0.3% 0.4% [0.1, 1.6] 

Note: 
a
The average age in years (52.8 unweighted; 48.1 weighted) is calculated from a 

continuous response and then grouped into categories. CI = 95% confidence interval, DSL = 

digital subscriber line. 

 

 SES. Each participant’s SES is approximated by using their reported education and 

income levels. Education and income are important determinants of an individual’s smoking 

status (USDHHS, 1989). As discussed previously, the research suggests that anti-tobacco 

media campaigns are often less effective, sometimes equally effective, and rarely more 

effective among socioeconomically disadvantaged populations (Niederdeppe, Kuang et al., 

2008). Currently, smoking prevalence among adults with less than a high school education is 

more than three times higher than smoking prevalence among adults with postgraduate 

education (USDHHS, 2010, 2001). In addition, evidence suggests that smoking prevalence 
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and income are negatively correlated (i.e., smoking prevalence decreases as income 

increases; USDHHS, 2010). 

 Categorical measures for education and income are constructed for each respondent. 

Educational attainment is identified by four categories: less than high school, high school 

graduate, some college or an associate’s degree, and a bachelor’s degree or higher. Annual 

household income is identified by five categories: less than $25,000, $25,000 to $49,999, 

$50,000 to $74,999, $75,000 to $99,999, and $100,000 or more.  

 I also examine a combined measure of SES using both education and income 

categories following a methodology presented by Durkin et al. (2009). I construct a three-

level categorical measure for low-, mid-, and high-SES. Respondents with no college 

experience (i.e., high school graduates and those with less than a high school diploma) 

reporting no more than a $50,000 annual income are categorized as low-SES. Respondents 

with at least some college experience (i.e., some college, an associate’s degree, or a 

bachelor’s degree or higher) reporting more than a $50,000 annual income are categorized as 

high-SES. The remaining combinations of education and income are categorized as mid-SES 

(i.e., less education and higher income or more education and lower income).  

 Other demographic controls. Participant age in years is treated as a continuous 

measure ranging from 25 to 92 in response to the question, ―What is your current age?‖ 

Smoking patterns have been shown to differ dramatically by age (Farrelly, Watson, Lawson, 

2011). In 2009, adults aged 18 to 64 reported higher smoking prevalences (20% to 25%) than 

those aged 65 to 74 (12.5%) and those older than age 75 (6.0%; USDHHS, 2010). Among 

older adults, the low prevalence of smoking may be explained by long-term smokers’ lower 



 

34 

life expectancy compared with nonsmokers or former smokers (USDHHS, 1989, 1990). 

Moreover, Giovino (2002) and Hatziandreu et al. (1990) found that older smokers were more 

motivated to maintain abstinence from smoking following an attempt at quitting. 

 An indicator for gender is included in each model. In 1965, 51.9% of men smoked 

compared with 33.9% of women. Although smoking declined for both men and women over 

the next decade, the decline was sharper for men. After the 1980s, the gender gap continued 

to close, but it has been fairly stable at 5% since the 1990s. As noted by the Surgeon 

General’s report on women and smoking, insufficient data exists to make a conclusion about 

whether smoking cessation is more difficult for women than men (USDHHS, 2001). 

 The categorical variable for race/ethnicity includes Hispanic and non-Hispanic 

Whites, African American, and ―other‖ respondents. For analysis purposes, the comparison 

group is defined as non-Hispanic, White respondents. Important differences exist in national 

smoking prevalences by race/ethnicity (Farrelly et al., 2011). In 2009, smoking prevalences 

were lower among Hispanic adults (13.6%) than non-Hispanic white adults (21.2%) and non-

Hispanic African American adults (20.4%; USDHHS, 2010).  

 Marital status is defined as married versus not married. Non-married respondents are 

single, separated, divorced, widowed, or other. Studies have found that smoking prevalences 

are lower among those in a relationship compared with those that are separated, divorced, 

widowed, or never married (University of Medicine and Dentistry at New Jersey School of 

Public Health, 2009; Weinbaum & Thorfinnson, 2006). Marriage is associated with an 

increased probability of smoking cessation among men (Broms, Silventoinen, Lahelma, 

Koskenvuo, & Kaprio, 2004). 
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 A dichotomous measure for presence of children age 17 and younger living in the 

household is included. In a 2002 study, researchers found that the presence of children and 

nonsmoking adults was associated with home-smoking bans in homes of inner-city smokers 

(Okah, Choi, Okuyemi, & Ahluwalia). Moreover, smokers who live in smoke-free homes are 

more likely to adopt smoking behaviors that increase their chances of future successful 

cessation (Gilpin, White, Farkas, & Pierce, 1999; Pierce, Gilpin, & Farkas, 1998). Thus, the 

presence of children in a household can have a positive effect on the adults’ smoking status.  

Smoking and Cessation  

 Successful smoking cessation depends on both an individual’s motivation to stop 

smoking and his or her degree of dependence on cigarettes (West, 2004). As West outlined, 

smokers’ may have high motivation to quit and high dependence on smoking, low motivation 

to quit and low dependence on smoking, or a combination of the two. The following 

measures are included in the analysis to address these possibilities. 

 Following Niederdeppe et al.’s (2011) methodology for defining the stages of change 

related to smoking cessation, smokers are classified as precontemplators, contemplators, and 

preparers as an initial set of motivation-related covariates. Smokers not considering stopping 

smoking in the next 6 months are considered precontemplators. Smokers who intend to quit 

in the next 6 months, but not in the next 30 days, are considered contemplators. Those who 

intend to quit in the next 30 days but have not made an attempt to quit in the past 12 months 

are also considered contemplators. Finally, smokers planning to quit in the next 30 days who 

have made at least one attempt to quit in the past 12 months are preparers. Self-efficacy for 

quitting smoking is defined as being ―likely‖ or ―very likely‖ to succeed in quitting if the 
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respondents ―decided to give up smoking altogether in the next 6 months,‖ which is the 

wording on the questionnaire. 

 The number of cigarettes smoked per day and the number of attempts to quit in the 

past year relate to a smoker’s level of dependence (West, 2004). The categorical responses to 

―On average, in the past 2 weeks, about how many cigarettes a day do you now smoke?‖ are 

converted to the average number of cigarettes smoked per day. The number of previous quit 

attempts in the past year is assessed by the question, ―How many times during the past 12 

months have you stopped smoking for 1 day or longer because you were trying to quit 

smoking?‖ Of note, given that all respondents are identified as current smokers, any attempt 

to quit in the past year is considered a failed attempt. 

Video Quality and Internet Connection 

 Because the viewing quality of the advertisements may affect a respondent’s 

reactions to each of the advertisements, I account for differences in video resolution by 

controlling for speed of Internet connection and self-rated video quality. Internet connection 

speed is defined by whether the respondents had cable, a digital subscriber line (DSL), 

broadband, high-speed Internet, or dial-up. They could also have responded ―unsure.‖ The 

self-rated quality of video is measured by the following question: ―As you viewed this 

advertisement, how was it in terms of viewing quality? In answering, think about such issues 

as whether the images were jerky or unclear or whether the images were clear and smooth.‖ 

High video quality is defined as ―clear and smooth,‖ ―very clear and smooth,‖ or ―extremely 

clear and smooth.‖ Poor viewing quality, which all other responses are qualified as, may 

have negatively influenced a respondent’s reactions to the content of the advertisement. 
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Order of Advertisements Shown 

 The order in which advertisements are viewed may affect the respondents’ reactions 

to each advertisement. It is conceivable that respondents become desensitized to or less 

engaged with each additional advertisement (i.e., a saturation effect). In contrast, it is also 

conceivable that respondents react more strongly to each additional advertisement (i.e., a 

cumulative effect). A measure of advertisement order, ranging from 1 to 6, is included in 

each model to account for these possibilities. Table 6 presents the average presentation order 

for each advertisement to show that the randomization was effective. 

 

Table 6  

Summary Statistics of Average Advertisement Order from 1 to 6 (Person-Advertisement 

Data) 

 

Type Advertisement n Unweighted Weighted [CI] 

Why to 

Quit-

Emotional  

 Best Intentions 425 3.4 3.5 [3.1, 3.8] 

 Anthony 404 3.5 3.3 [3.1, 3.6] 

 Separation 435 3.7 3.7 [3.4, 4.0] 

 Rick Stoddard 389 3.6 3.4 [3.2, 3.7] 

 Mary 439 3.5 3.5 [3.3, 3.8] 

Why to 

Quit-

Graphic 

 Artery 430 3.4 3.4 [3.1, 3.6] 

 Brain 429 3.6 3.7 [3.5, 4.0] 

 Sponge 396 3.4 3.5 [3.3, 3.8] 

 Gangrene 421 3.5 3.5 [3.2, 3.7] 

 Cigarettes Are Eating You Alive 416 3.5 3.3 [3.1, 3.6] 
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Table 6 Continued    

Type Advertisement n Unweighted Weighted [CI] 

How to 

Quit 

 Everyone's Monkey 425 3.7 3.7 [3.4, 3.9] 

 Cravings 429 3.5 3.5 [3.2, 3.7] 

 Breakout 391 3.4 3.5 [3.3, 3.8] 

 I Did It 438 3.5 3.4 [3.1, 3.7] 

 Call It Quits 409 3.6 3.6 [3.3, 3.8] 

Note. CI = 95% confidence interval. 
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CHAPTER 4 

METHODS 

For the present study, perceived advertisement effectiveness is first examined as a 

bivariate relationship between PE outcomes, advertisement type, and SES. Given the 

structure of the person-advertisement data, PE may be correlated across advertisements seen 

by any given individual. Therefore, all estimated standard errors are adjusted by clustering on 

the individual. Tests for significance between comparison groups (e.g., WTQ-G versus HTQ 

or Low-SES versus High-SES) are computed using an Adjusted-Wald Test that accounts for 

the complex survey design (StataCorp, 2005). 

The multivariate methodology utilized for this study largely follows that presented by 

Niederdeppe et al. (2011). Niederdeppe et al. utilize a series of ordinary least squares 

regression models to assess the relationship between an evaluative measure of PE, 

advertisement type, SES, and a number of individual smoker characteristics. The authors 

specify multiple models with a consistent set of main effects and various interactions with 

advertisement type. I focus on the relationships between PE, advertisement type, and SES by 

adapting the methodology implemented by Niederdeppe et al. (2011). I estimate PE by using 

a series of linear probability models (LPMs) including main effects and interactions with 

advertisement type while controlling for a similar set of individual smoker characteristics. 

For the present study, perceived advertisement effectiveness for each PE outcome is modeled 

eight ways to evaluate the three research questions.  

First, I include the main effects for advertisement type and SES, where SES is first 

separated into education or income and then combined into the three-level SES measure. 
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Thus, there are four main effects models (i.e., advertisement type and education; 

advertisement type and income; advertisement type, education, and income; advertisement 

type and the three-level SES measure). Second, I add interaction terms for advertisement 

type and SES. This second iteration results in four additional models. All models are limited 

to smokers aged 25 and older because the highest level of education is not likely to be 

reached until age 25. Table 7 summarizes the eight model specifications examined for each 

of the three PE outcomes. Similar to the bivariate analysis, tests for significance between 

comparison groups following the LPM estimations are computed using an Adjusted-Wald 

Test.  

 

Table 7 

Model Specifications  

 Model 

 1 2 3 4 5 6 7 8 

Main Effects         

Advertisement Type · · · · · · · · 

Income · ·   · ·   

Education   · · · ·   

SES       · · 

Interactions         

Advertisement Type x Income  ·    ·   

Advertisement Type x Education    ·  ·   

Advertisement Type x SES        · 

Note: Each model controls for age, gender, race/ethnicity, marital status, presence of children 

in the household, number of cigarettes smoked per day, number of quit attempts in past 12 

months, likelihood of quitting successfully, stages of change related to cessation, Internet 

connection speed, quality of videos, previous exposure to advertisements, and advertisement 

order. SES = socioeconomic status.
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CHAPTER 5 

RESULTS 

 This section presents the bivariate and LPM results as they relate to the research 

questions. Table 8 presents a summary of the research questions, hypotheses, and the 

findings by topic. For all outcomes (i.e., Evaluative PE, Negative-Emotional PE, and Self-

Efficacy PE), the eight LPMs described in Table 7 suggest consistent relationships between 

PE, advertisement type, and SES. Models 7 and 8 will be discussed in detail as they present 

the most parsimonious models. Results for Models 1 through 6 are presented in Appendix B.  

 

Table 8  

Summary of Findings Related to Research Questions (RQs) and Hypotheses (Hs) by Topic 

Topic RQs and Hs Findings 

Relationships 

between PE and 

advertisement type 

RQ1: Does the PE of anti-tobacco advertisements differ as a 

function of advertisement type? 

WTQ versus HTQ  

H1a: The WTQ advertisements have 

greater levels of Evaluative PE than 

the HTQ advertisements. 

Supported 

H1b: The WTQ advertisements have 

greater levels of Negative-Emotional 

PE than the HTQ advertisements.  

Supported 

H1c: The WTQ advertisements have 

lower levels of Self-Efficacy PE than 

HTQ advertisements. 

Supported 

 

 
 



 

42 

Table 8 Continued  

Topic RQs and Hs Findings 

 WTQ-G versus WTQ-E  

 H1d: The WTQ-G advertisements 

have greater levels of Evaluative PE 

than the WTQ-E advertisements. 

Unsupported 

 RQ1a: Does Negative-Emotional PE 

differ between WTQ-G and WTQ-E 

advertisements? 

No Differences 

 RQ1b: Does Self-Efficacy PE differ 

between WTQ-G and WTQ-E 

advertisements? 

No Differences 

Relationships 

between PE and SES 

RQ2: Does the PE of anti-tobacco advertisements differ as a 

function of SES? 

H2: Evaluative PE is lowest among 

those who are more socially 

disadvantaged (e.g., lower educational 

attainment, lower annual household 

income). 

Unsupported 

RQ2a: Does Negative-Emotional PE 

differ as a function of SES? 

No Differences 

RQ2b: Does Self-Efficacy PE differ as 

a function of SES? 

Self-Efficacy PE greatest 

among those with Low-SES 

compared to Mid-SES and 

High-SES. 
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Table 8 Continued  

Topic RQs and Hs Findings 

Relationships 

between PE, SES, 

and advertisement 

type 

RQ3: Does the PE of anti-tobacco advertisements differ as a 

function of the interaction between advertisement type and SES? 

RQ3a: Within advertisement 

type, are there differences in 

PE types by SES and do these 

differences parallel those seen 

overall (RQ2)?  

Similar to H2, there are no 

differences for all advertisement 

types by SES for Evaluative PE. 

Similar to RQ2a, there are no 

differences for all advertisement 

types by SES for Negative-

Emotional PE. 

Similar to RQ2b, Low-SES find 

Self-Efficacy PE greatest for WTQ. 

There are no differences for HTQ by 

SES for Self-Efficacy PE. 

 RQ3b: Within each SES 

category, are there differences 

in PE types by advertisement 

type and do these differences 

parallel those seen overall 

(RQ1)? 

Similar to H1a, the Evaluative PE of 

WTQ is greater than the Evaluative 

PE of HTQ for all SES categories. 

 

Similar to H1b, the Negative-

Emotional PE of WTQ is greater 

than the Negative-Emotional PE of 

HTQ for all SES categories. 

 

Similar to H1c, Mid-SES and High-

SES find WTQ to be greater than 

HTQ in Self-Efficacy PE. However, 

Low-SES find no difference in Self-

Efficacy PE by advertisement type. 

Note. HTQ = How to Quit, PE = perceived effectiveness, SES = socioeconomic status, WTQ 

= Why to Quit, WTQ-E = Why to Quit-Emotional, WTQ-G = Why to Quit-Graphical. 

 

Relationships Between Advertisement Type and PE 

 Figure 2 presents the percentage of respondents who report an affirmative response 

(i.e., an average of ―Agree‖ or ―Strongly agree‖ responses) to each of the PE measures by 

advertisement type. As shown, PE differs as a function of advertisement type (RQ1). 
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Specifically, the Evaluative PE responses to both the WTQ-E and WTQ-G advertisements 

are more positive than responses to the HTQ advertisements (H1a). A similar pattern is seen 

for the Negative-Emotional PE responses; both the WTQ-E and WTQ-G advertisements 

generate more negative emotional reactions from the participants than the HTQ 

advertisements (H1b). As expected, Self-Efficacy PE is lower for both the WTQ-E and 

WTQ-G advertisements than for the HTQ advertisements (H1c). 

 
Figure 2. Perceived effectiveness by advertisement type (person-advertisement data). H = 

hypothesis, HTQ = How to Quit, RQ = research question, WTQ-E = Why to Quit-Emotional, 

WTQ-G = Why to Quit-Graphical. 

† Statistically significant difference between the WTQ-E and WTQ-G advertisements as 

compared with the HTQ advertisements (p < 0.05). 
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WTQ-G advertisements have higher levels of Evaluative PE than the WTQ-E 

advertisements. Nor is there evidence to support that either Negative-Emotional PE (RQ1a) 

or Self-Efficacy PE (RQ1b) differ for the WTQ-E and WTQ-G advertisements. 

 These findings are supported by the LPM results (Table 9). As shown in the main-

effect models, Model 7 for each outcome, statistically significant differences in PE for the 

WTQ-E and the HTQ advertisements exist. Further postestimation tests for significance 

indicate that the WTQ-G and the HTQ advertisements are also significantly different. A 

summary of all postestimation results related to the main-effect comparisons by 

advertisement type are available in Appendix C, Table 14.  

 Affirmative Evaluative PE responses to the HTQ advertisements are approximately 

15 percentage points lower than for the WTQ advertisements: WTQ-E, 14.6 points lower; 

WTQ-G, 15.6 points lower. Similarly, the HTQ advertisements have an 11 percentage point 

lower predicted probability of an affirmative Negative-Emotional PE than the WTQ 

advertisements: WTQ-E, 10.9 points lower; WTQ-G, 11.2 points lower. Furthermore, the 

HTQ advertisements have an approximately 10 percentage point higher predicted probability 

of an affirmative Self-Efficacy PE response than the WTQ advertisements: WTQ-E, 9.8 

points higher; WTQ-G, 10.8 points higher. 
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Table 9  

Linear Probability Model Predicting Perceived Effectiveness (PE) as a Function of Advertisement Type and Socioeconomic Status 

(SES; Person-Advertisement Data)   

 Evaluative PE  Negative-Emotional PE  Self-Efficacy PE 

Independent Variables Model 7 Model 8  Model 7 Model 8  Model 7 Model 8 

Advertisement Type (Referent WTQ-E) 
  

 
  

 
  

WTQ-G  0.010 

(0.020) 

-0.012 

(0.028) 

 0.003 

(0.012) 

0.000 

(0.024) 

 -0.010 

(0.014) 

0.008 

(0.029) 

HTQ  -0.146*** 

(0.022) 

-0.193*** 

(0.035) 

 -0.109*** 

(0.014) 

-0.103*** 

(0.025) 

 0.098*** 

(0.021) 

0.027 

(0.037) 

SES (Referent Low-SES)         

Mid-SES -0.009 

(0.038) 

-0.043 

(0.048) 

 -0.033 

(0.028) 

-0.038 

(0.039) 

 -0.082** 

(0.034) 

-0.114*** 

(0.041) 

High-SES -0.029 

(0.041) 

-0.083 

(0.052) 

 -0.025 

(0.028) 

-0.009 

(0.042) 

 -0.099*** 

(0.034) 

-0.128*** 

(0.041) 

Advertisement Type x SES         

WTQ-G x Mid-SES 
 

0.038 

(0.047) 

 
 

0.018 

(0.027) 

 
 

-0.037 

(0.033) 

WTQ-G x High-SES 
 

0.039 

(0.046) 

 
 

-0.017 

(0.031) 

 
 

-0.020 

(0.031) 

HTQ x Mid-SES 
 

0.064 

(0.049) 

 
 

-0.002 

(0.032) 

 
 

0.134*** 

(0.046) 

HTQ x High-SES 
 

0.122** 

(0.049) 

 
 

-0.030 

(0.034) 

 
 

0.107** 

(0.048) 
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Table 9 Continued         

 Evaluative PE  Negative-Emotional PE  Self-Efficacy PE 

 Model 7 Model 8  Model 7 Model 8  Model 7 Model 8 

N 6043 6043  6042 6042  6074 6074 

R
2
 0.131 0.133  0.104 0.105  0.151 0.157 

Note: Coefficients are in plainface type; standard errors are in parentheses. Controlling for age, gender, race/ethnicity, marital 

status, presence of children in the household, number of cigarettes smoked per day, number of quit attempts in past 12 months, 

likelihood of quitting successfully, stages of change related to cessation, Internet connection speed, quality of videos, previous 

exposure to advertisements, and advertisement order. HTQ = How to Quit, WTQ-E = Why to Quit-Emotional, WTQ-G = Why to 

Quit-Graphical.  

*p < .10, **p < .05, ***p < .01 
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Relationships Between SES and PE 

 Figure 3 presents the percentage of participants who reported a positive response (i.e., 

an average of ―Agree‖ or ―Strongly agree‖ responses) to each of the PE measures by SES. 

No statistically significant differences in evaluative PE or negative-emotional PE are found 

when examining PE and SES with bivariate analysis. Thus, there is no evidence to support 

H2 that Evaluative PE is lowest for the respondents who are more socially disadvantaged. 

Nor is there evidence to suggest that Negative-Emotional PE differs by SES (RQ2a). 

However, Self-Efficacy PE responses are less positive for both Mid-SES and High-SES 

participants compared to Low-SES participants (RQ2b). 

 

 
Figure 3. Perceived effectiveness by socioeconomic status (SES; person-advertisement data). 

H = hypothesis, RQ = research question. 

‡ Statistically significant difference between Low-SES as compared to Mid- and High-SES 

(p < 0.05). 
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 These findings are supported by the LPM results (Table 9). As shown in the main-

effect models, Model 7 for each outcome, both Mid-SES and High-SES participants view the 

advertisements’ Self-Efficacy PE significantly less positively than the Low-SES participants. 

The Mid-SES respondents have an 8.2 percentage point lower predicated probability of an 

affirmative response to Self-Efficacy PE than Low-SES respondents (Appendix C, Table 15). 

The High-SES respondents have a 9.9 percentage point lower predicted probability of 

positive Self-Efficacy PE than the Low-SES respondents. A summary of all postestimation 

results related to the main-effect comparisons within SES are available in Appendix C, Table 

15.  

Relationships Between Advertisement Type, SES, and PE 

 Figures 4 and 5 present the percentages of participants who report positive responses 

to each of the PE measures by advertisement type and SES. This information is viewed in 

two ways: (1) differences between PE by SES within a given advertisement type (RQ3a), and 

(2) differences between PE by advertisement type within a given SES category (RQ3b). A 

summary of all postestimation results related to comparisons by advertisement type and SES 

is available in Appendix C, Tables 16 and 17. 
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 Figure 4. Perceived effectiveness (PE) by socioeconomic status (SES) within advertisement type (person-advertisement data).  

‡Statistically significant difference between Low-SES compared to Mid- and High-SES (p < 0.05). H = hypothesis, HTQ = How 

to Quit, WTQ-E = Why to Quit-Emotional, WTQ-G = Why to Quit-Graphical. 

5
1

.8
%

5
1

.5
%

3
3

.1
%

1
5

.9
%

1
5

.7
%

6
.1

%

2
7

.5
%

2
7

.8
%

3
0

.0
%

4
7

.1
%

4
9

.6
%

3
4

.1
%

1
1

.9
%

1
3

.8
%

1
.9

%

1
5

.4
%

1
2

.6
%

3
1

.4
%

4
1

.4
%

4
3

.2
%

3
4

.0
%

1
5

.3
%

1
3

.5
%

1
.8

%

1
2

.9
%

1
1

.4
%

2
5

.8
%

0%

20%

40%

60%

80%

100%

WTQ-E WTQ-G HTQ WTQ-E WTQ-G HTQ WTQ-E‡ WTQ-G‡ HTQ

Evaluative
(Compare to H1a)

Negative-Emotional
(Compare to H1b)

Self-Efficacy
(Compare to H1c)

P
e

rc
e

n
ta

ge
 R

e
p

o
rt

in
g 

P
o

si
ti

ve
 R

e
sp

o
n

se

Low-SES Mid-SES High-SES Dummy



 

51 

 Figure 5. Perceived effectiveness (PE) by advertisement type within socioeconomic status (SES; person-advertisement data). H = 

hypothesis, HTQ = How to Quit, RQ = research question, WTQ-E = Why to Quit-Emotional, WTQ-G = Why to Quit-Graphical.  

†Statistically significant difference between WTQ-E and WTQ-G compared to HTQ (p < 0.05).  
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 Within advertisement type (RQ3a), notable differences between the main-effect 

results related to RQ2 arise (Figure 4). Consistent with the main-effect results (RQ2b), Self-

Efficacy PE responses from both Mid- and High-SES participants are less positive than those 

of Low-SES participants for the WTQ-E and WTQ-G advertisements. However, there are no 

statistically significant differences in the Self-Efficacy PE between SES categories within 

HTQ advertisements when examining the bivariate analysis. In contradiction to the results 

for RQ2a, both Mid-SES (p = 0.054) and High-SES (p = 0.057) respondents report lower 

Negative-Emotional PE than Low-SES respondents for the HTQ advertisements. These 

differences approach statistical significance (p < 0.05). Also approaching statistical 

significance, High-SES respondents report lower Evaluative PE than Low-SES respondents 

for the WTQ-E advertisements (p = 0.065).  

 Within SES categories (RQ3b), the results are similar to the main-effect analysis as 

related to RQ1 (Figure 5). The Evaluative PE responses to both the WTQ-E and WTQ-G 

advertisements are more positive than those for the HTQ advertisements for all SES 

categories. A similar pattern is seen for the Negative-Emotional PE responses; all 

participants show more negative emotional reactions to both the WTQ-E and WTQ-G 

advertisements than the HTQ advertisements regardless of SES. However, reactions to the 

WTQ-E and WTQ-G advertisements are less positive than to the HTQ advertisements when 

examining Self-Efficacy PE overall, but that is not true for all SES categories. When 

controlling for SES, both Mid-SES and High-SES respondents find the WTQ advertisements 

to be more positive for Self-Efficacy PE than the HTQ advertisements. There are no 
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statistically significant differences between advertisement types and Self-Efficacy PE for 

Low-SES respondents, contrary to the results of RQ2b.  

 The bivariate findings by advertisement type and SES are mostly supported by the 

LPM results (Table 9). As shown in the main-effect and interaction models, Model 8 for each 

outcome, the results by SES categories mirrored that seen in the bivariate analysis (Appendix 

C, Table 16). However, the results by advertisement type differ somewhat from the bivariate 

results (Appendix C, Table 17). Of note, I find no order effect related to the Evaluative PE or 

Self-Efficacy PE within any model specification. This may reflect a more complicated result 

in which some respondents react more favorably as more advertisements are viewed (i.e., 

cumulative effect) and other respondents react less favorably (i.e., saturation effect). 

However, the predicted probability of an affirmative response to Negative-Emotional PE 

does increase by 0.6 percentage points with each additional advertisement (p < 0.05) across 

all models. This suggests that the cumulative effect may be stronger than the saturation effect 

for emotional responses. 

 Similar to the bivariate results, the multivariate results for Self-Efficacy PE responses 

from both Mid- and High-SES participants result in a lower percentage of affirmative 

responses than those from Low-SES responses for the WTQ-E and WTQ-G advertisements. 

For the WTQ-E advertisements, Mid-SES and High-SES respondents have a 12 percentage 

point lower predicted probability of an affirmative response to Self-Efficacy PE than Low-

SES respondents: Mid-SES, 11.4 points lower; High-SES, 12.8 points lower. For the WTQ-G 

advertisements, Mid-SES and High-SES respondents have a 15 percentage point lower 

predicted probability of an affirmative response to Self-Efficacy PE than Low-SES 
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respondents: Mid-SES, 15.1 points lower; High-SES, 14.8 points lower (Appendix C, Table 

17).  

 However, unlike the bivariate analysis, the LPM results suggest that Self-Efficacy PE 

responses from both Mid- and High-SES participants are significantly different than those of 

Low-SES participants for the HTQ advertisements. The predicted probability of an 

affirmative response to the HTQ advertisements for Self-Efficacy PE increase by 2.0 

percentage points from Low-SES to Mid-SES participants and decrease by 2.1 percentage 

points from Low-SES to High-SES participants. In addition to this finding, the LPM results 

also suggest that Evaluative PE responses to the HTQ advertisements increase from Low-

SES to High-SES respondents by 3.9 percentage points (Appendix C, Table 17).  
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CHAPTER 6 

DISCUSSION 

Summary 

 Overall, there are mixed results related to the hypotheses derived from previous 

studies. To review the chart of results, see Table 8 in Chapter 5. There is evidence that the PE 

of the WTQ and the HTQ advertisements differ (H1a, H1b, H1c). These findings support 

evidence from earlier studies that found significant differences between the PE of WTQ and 

HTQ advertisements (Davis, Nonnemaker, Farrelly, & Duke, 2011; Davis, Nonnemaker, 

Farrelly, & Niederdeppe, 2011; Niederdeppe et al., 2011). However, there are no significant 

differences in the Evaluative PE of WTQ-E and WTQ-G advertisements (H1d). This result 

conflicts with Niederdeppe et al.’s (2011) findings. Similarly there are no significant 

differences in the Negative-Emotional PE nor Self-Efficacy PE of the WTQ-E and WTQ-G 

advertisements (RQ1a, RQ1b).  

 In contrast with previous research findings that anti-tobacco advertisements are more 

effective among those with more education or income (Durkin et al. 2009; Niederdeppe, 

Fiore et al., 2008; Niederdeppe et al., 2011), I find no evidence of differences between the 

Evaluative PE felt by those with less education and income and those with more education or 

income (H2). There are also no significant differences between SES groups for Negative-

Emotional PE (RQ2a). However, Low-SES respondents gave responses more reflective of 

positive Self-Efficacy PE than Mid- or High-SES respondents (RQ2b).  

 The overall differences in the relationships between advertisement types and SES are 

generally mirrored in the SES subcategories of respondents; thus, H1c holds true across all 
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SES levels. However, there are some differences in PE within the SES subcategories of 

respondents. In contrast with the RQ2b result, there are no differences in Self-Efficacy PE of 

HTQ advertisements by SES, but their Evaluative PE and Negative-Emotional PE change at 

levels approaching statistical significance. Their Evaluative PE decreases for High-SES 

respondents and their Negative-Emotional PE decreases for both Mid- and High-SES 

respondents.  

 Contrary to H1c, I find no differences in the Self-Efficacy PE of different 

advertisement types for Low-SES respondents. The relationship between Low-SES 

respondents and Self-Efficacy PE is surprising given that Self-Efficacy PE was anticipated to 

increase for HTQ advertisements for these participants (Davis, Nonnemaker, Farrelly, & 

Duke, 2011). The lack of differentiation in the Self-Efficacy PE of WTQ and HTQ 

advertisements among Low-SES respondents is unexpected. Future research is needed to 

ensure this finding can be replicated. 

 Interestingly, I find a convergence in Evaluative PE and a divergence in Self-Efficacy 

PE as SES increases. Low-SES respondents find WTQ advertisements more memorable, 

attention-grabbing, powerful, informative, meaningful, and convincing than HTQ 

advertisements; however, both WTQ and HTQ advertisements result in the same levels of 

hopefulness, motivation, and understanding for low-SES respondents. As SES increases, 

these results differ. Specifically, the Evaluative PE of WTQ and HTQ advertisements are 

more similar and the Self-Efficacy PE of the WTQ advertisements is diminished for Mid- 

and High-SES respondents.  
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 These findings suggest that efforts to select interventions that balance reducing the 

overall population smoking rate with minimizing tobacco-related disparities will need to 

balance greater effectiveness by advertisement type overall with greater effectiveness by 

advertisement type among disadvantaged populations. Furthermore, as more research 

concerning the predictive abilities of the various measures of PE related to cessation becomes 

available, this study may prove useful in determining the appropriate balance. For example, if 

Self-Efficacy PE is shown to be more predictive of a smokers’ likelihood to maintain a quit 

attempt than Evaluative PE, then a tobacco control program may want to focus more on HTQ 

advertisements. However, if a tobacco control program focuses on disadvantaged 

populations, then a mix of HTQ and WTQ advertisements may prove useful given Low-SES 

respondents’ equal levels of Self-Efficacy PE for both advertisement types and the greater 

levels of Evaluative PE among Low-SES respondents across advertisement types. 

 Of note, these scenarios assume that PE is equivalently predictive of actual 

effectiveness across SES populations (i.e., a given PE response translates to the same level of 

behavior change across SES populations). This assumption may prove false given the limited 

understanding of how the relationship between PE and actual effectiveness may differ by 

sociodemographic or socioeconomic characteristics. The main effect of SES on Self-Efficacy 

PE suggests that Low-SES respondents have higher PE than Mid- and High-SES 

respondents. If future research finds that Self-Efficacy PE is less predictive of cessation (i.e., 

actual effectiveness) for Low-SES populations, the different levels of PE by SES may relate 

to equivalent levels of actual effectiveness.  
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Limitations 

 A number of limitations exist within this study’s design and analysis. Relating to the 

external validity or generalizability of the results, the current study addresses the relationship 

between PE and SES only. I am unable to assess changes in behavior related to PE and SES. 

Further, the advertisements were not shown as parts of regular television programming. 

Although that allowed for experimental manipulation and the randomization of advertisement 

order and assignment, it is probable that the respondents’ reactions would differ when 

viewing the advertisement in a natural setting. Also, the respondents were randomly shown 

two advertisements from each of three advertisement categories, with a selection of 15 

advertisements total. However, there are hundreds of smoking cessation advertisements in 

existence and a number of advertisement types that were not represented (e.g., Secondhand 

Smoke, Industry Manipulation, Keep Trying to Quit). The respondents may have reacted 

differently to a different set of advertisements.   

 A number of limitations also exist relating to the internal validity of this study. 

Although the measures of PE presented are similar to outcomes used in previous research, 

there is not a standardized measure within existing literature. Thus, it is difficult to draw 

comparisons between the results of this study and those of previous studies. Also, due to the 

study design and data structure—one record per respondent per advertisement for a total of 

six records per respondent—there is likely interdependence and correlation among responses 

for a given respondent. By clustering on the respondent, I was able to compute an adjusted 

standard error for the coefficients that accounted for the correlation between responses 
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(StataCorp, 2005). Multilevel modeling could be used to explicitly model within and between 

person variability in responses, but that goes beyond the scope of this thesis. 

 Using an LPM may also be considered a limitation. An LPM is unbounded in that 

results may be less than zero or greater than one, unlike a logistic regression. However, this 

concern is more centrally relevant when making predictions removed from the mean. For the 

purpose of discussing results on average, an LPM is acceptable (Wooldridge, 2003). Also, 

LPMs result in heteroskedastic errors that may lead to incorrect standard errors and 

postestimation tests. However, using an LPM with weighted data and linearized standard 

errors yielded similar results to those of the logit models (i.e., the same coefficient direction 

and similar significance). Furthermore, LPM results are easier to interpret than logistic 

regression results, especially when dealing with interaction variables. 

Conclusions 

 To date, there is no established theoretical mechanism that explains differences in the 

PE of smoking cessation advertisements across SES categories (Dunlop, Wakefield, & 

Kashima, 2010; Niederdeppe et al., 2011). This study’s findings have theoretical implications 

for future work examining why smokers of different SES categories may respond to 

advertisement types differently. By further distinguishing PE into subfacets, this study begins 

the process of parsing out PE differences by evaluative, emotional, and self-efficacy 

appraisals. Indeed, the similarities and differences between this study’s results and those of 

previous research suggest that continued research into PE on how both individual 

characteristics influence PE and how the relationship between PE and actual effectiveness 

differs by individual characteristics is needed. A better understanding of PE could be utilized 
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when implementing anti-tobacco media campaigns. As policy makers’ abilities to provide 

effective anti-tobacco advertisement campaigns increase, the impact on smoking-related 

behaviors will also increase.  
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Appendix A: Anti-Tobacco Advertisement Descriptions 

Table 10 

Anti-Tobacco Advertisement Descriptions by Advertisement Type 

Type Title Description 

Why to Quit–

Emotional  

 

Anthony Anthony was diagnosed with throat cancer, had his 

voice box removed, and in the process discovered he 

had lung cancer. He hopes to live long enough to see his 

daughter one last time, but he dies before she can come. 

Best Intentions A man in a wheelchair connected to medical tubes 

watches out the window as his wife mows the grass. He 

turns his head to reveal tears streaming down his cheek 

as he reflects on his intentions to quit year after year. A 

voiceover makes the point that ―there’s never going to 

be a perfect time to quit.‖ 

Mary A daughter and grandmother sit outside their home, 

speaking tearfully about Mary. Various photographs are 

shown as they talk about how much Mary smoked and 

how difficult the last months of her life were.  

Rick Stoddard Rick Stoddard talks about his wife who died at age 46 

from smoking cigarettes. He shares photos of them 

when they were younger and says, ―I guess I never 

thought of 23 as middle aged.‖ 

Separation At a busy train station, a mother and a 3-year-old boy 

are holding hands. People pass by, and suddenly the 

mom isn’t there. The boy looks around getting fearful. 

There is a close-up on his face as he begins crying and 

looking around for his mom. The voiceover points out, 

―If this is how your child feels after losing you for a 

minute, just imagine if they lost you for life.‖ 
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Table 10 Continued 

Type Title Description 

Why to Quit–

Graphic  

 

Artery A man in a kitchen puts a cigarette in his mouth and leans 

over the stove to light it. As he inhales, the camera follows 

imagery into his mouth and down his throat. It cuts to a 

scene of a gloved hand holding an artery, squeezing fatty 

deposits out of it onto a napkin. A voiceover says, 

―Smoking makes artery walls sticky and collects 

dangerous fatty deposits. This much was found stuck to the 

aortal walls of a smoker, age 32.‖  

Brain A woman walks onto a back porch and lights a cigarette; 

children in the background are still in the house. As she 

inhales, the camera follows imagery into her mouth and 

down her throat. The scene is cut to gloved hands holding 

a brain that is then cut in half, exposing bursting blood. A 

voiceover says, ―Smoking creates blood clots, which can 

cause strokes.‖ 

Cigarettes Are 

Eating You 

Alive 

A silhouette of a man inhales cigarette smoke, and there is 

an X-ray shadow of the body. Images of different damaged 

organs flash in sync with the voiceover, ―Smoking eats 

away at nearly every vital organ and tissue of the body. 

The heart . . . the lungs . . . the mouth, teeth, and throat. 

Even the brain. Cigarettes are eating you alive.‖ 

Gangrene A man lies on an operating room table, and a medical crew 

preps for surgery. The scene cuts to the man’s blackened 

foot with missing toes that were damaged by gangrene. A 

nurse places amputation equipment on the table. The 

doctor draws amputation marks on the man’s leg.  

Sponge A silhouette of a man with X-ray lung imagery imposed 

over his chest reveals sponges in the shape of his lungs. He 

inhales smoke from a cigarette, and it billows around the 

sponges. A voiceover says, ―Lungs are like sponges, 

designed to soak up air. But some people use their lungs to 

soak up cigarette smoke.‖ The scene is cut to a sponge 

soaked with tar, and hands wring out the tar into a beaker. 

The voiceover continues, ―If you could ring out the cancer-

producing tar that goes into the lungs of a pack-a-day 

smoker every year, this is how much you’d get.‖ 
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Table 10 Continued 

Type Title Description 

How to Quit  

 

Breakout The advertisement highlights that smoking is a habit that 

can be broken. It flashes through the same morning 

routine on a number of different days and ends with the 

smoker picking up the card for a quitline at the end. 

Call It Quits While a smoker talks with a counselor on the phone, he 

lights a cigarette. The counselor blows out the lit 

cigarette through the phone to highlight the support 

provided by quitlines. 

Cravings The advertisement highlights that quitting is hard and 

that using a quitline counselor can help by providing 

support and tips. A voiceover says, ―Even the worst 

cravings only last a few minutes. And in time they do 

weaken, and they’ll happen less often.‖ 

Everyone’s 

Monkey 

The advertisement highlights the need for personalized 

cessation plans by comparing smoking to owning a 

monkey or chimp. A voiceover says, ―When it comes to 

quitting smoking, everyone’s monkey is different, so 

you need an approach that’s different, too.‖ 

I Did It An upbeat presentation of various people saying, ―I did 

it!‖ in relation to quitting smoking is given. 



 

70 

Appendix B: LPM Results 

 The following tables relate the LPM regression results for Models 1 through 6 for 

each PE outcome. Models 1 through 6 include main and interaction effects for income and 

education categories separately and combined. The functional forms for the income-specific 

models include four income indicators defined as Inc2 ($25,000 to $49,999), Inc3 ($50,000 

to $74,999), Inc4 ($75,000 to $99,999), and Inc5 ($100,000 or more). 

PE Outcome = β0 + β1WTQ-G + β2HTQ + β3Inc2 + β4Inc3 + β5Inc4              

+ β6Inc5 + xβ + ε 

(Model 1) 

PE Outcome = β0 + β1WTQ-G + β2HTQ + β3Inc2 + β4Inc3 + β5Inc4              

+ β6Inc5 + β7(WTQ-G    Inc2) + β8(WTQ-G    Inc3)                                  

+ β9(WTQ-G    Inc4) + β10(WTQ-G    Inc5)                                 

+ β11(HTQ    Inc2) + β12(HTQ    Inc3) + β13(HTQ    Inc4)       

+ β14(HTQ    Inc5) + xβ + ε 

(Model 2) 

 The functional forms for the education-specific models include three education 

indicators defined as High School (High School Graduate), Some College (Some 

College/Associate’s Degree), and College Plus (Bachelor’s Degree or Higher). 

PE Outcome = β0 + β1WTQ-G + β2HTQ + β3High School                                   

+ β4Some College + β5College + xβ + ε 

 

(Model 3) 
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PE Outcome = β0 + β1WTQ-G + β2HTQ + β3High School                                   

+ β4Some College + β5College Plus                                                  

+ β6(WTQ-G    High School) + β7(WTQ-G    Some College)     

+ β8(WTQ-G               ) + β9(HTQ    High School)            

+ β10(HTQ    Some College) + β11(HTQ    College Plus)            

+ xβ + ε 

(Model 4) 

 The functional forms for the combined income and education models include all four 

income and three education indicators. 

PE Outcome = β0 + β1WTQ-G + β2HTQ + β3Inc2 + β4Inc3 + β5Inc4              

+ β6Inc5 + β7High School + β8Some College + β9College Plus 

+ xβ + ε 

(Model 5) 

PE Outcome = β0 + β1WTQ-G + β2HTQ + β3Inc2 + β4Inc3 + β5Inc4              

+ β6Inc5 + β7High School + β8Some College + β9College Plus 

+ β10(WTQ-G    Inc2) + β11(WTQ-G    Inc3)                                  

+ β12(WTQ-G    Inc4) + β13(WTQ-G    Inc5)                                 

+ β14(HTQ    Inc2) + β15(HTQ    Inc3) + β16(HTQ    Inc4)       

+ β17(HTQ    Inc5) + β18(WTQ-G    High School)                        

+ β19(WTQ-G    Some College) + β20(WTQ-G              ) 

+ β21(HTQ    High School) + β22(HTQ    Some College)             

+ β23(HTQ    College Plus) + xβ + ε 

(Model 6) 
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 In each model,    represents the coefficient-covariate matrix for the remaining 

covariates: age, gender, race/ethnicity, marital status, presence of children in the household, 

number of cigarettes smoked per day, number of quit attempts in the past 12 months, 

likelihood of quitting successfully, stages of change related to cessation, Internet connection 

speed, quality of videos, previous exposure to advertisements, and advertisement order.
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Table 11  

Linear Probability Model Predicting Evaluative Perceived Effectiveness as a Function of Advertisement Type and Individual 

Characteristics (Person-Advertisement Data)  

Independent Variables Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 

Advertisement Type (Referent WTQ-E)       

WTQ-G  
0.010 

(0.020) 

0.006 

(0.032) 

0.010 

(0.020) 

-0.059 

(0.051) 

0.010 

(0.020) 

-0.065 

(0.054) 

HTQ  
-0.146*** 

(0.022) 

-0.120*** 

(0.035) 

-0.146*** 

(0.022) 

-0.275*** 

(0.089) 

-0.146*** 

(0.022) 

-0.235*** 

(0.090) 

Income (Referent < $25,000)       

$25,000 to $49,999 
0.064 

(0.044) 

0.082 

(0.053) 

  0.065 

(0.045) 

0.092* 

(0.053) 

$50,000 to $74,999 
0.052 

(0.044) 

0.056 

(0.063) 

  0.054 

(0.044) 

0.069 

(0.064) 

$75,000 to $99,999 
0.002 

(0.064) 

0.031 

(0.085) 

  0.005 

(0.063) 

0.057 

(0.085) 

$100,000 or more 
-0.028 

(0.054) 

-0.056 

(0.063) 

  -0.024 

(0.058) 

-0.023 

(0.064) 

Education (Referent < High School)       

High School Graduate    -0.012 

(0.065) 

-0.061 

(0.078) 

-0.007 

(0.064) 

-0.059 

(0.076) 
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Table 11 Continued       

Independent Variables Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 

Some College/Associate’s Degree   -0.033 

(0.065) 

-0.146* 

(0.078) 

-0.027 

(0.063) 

-0.146* 

(0.075) 

Bachelor’s Degree or Higher   -0.020 

(0.076) 

-0.098 

(0.091) 

-0.008 

(0.075) 

-0.096 

(0.089) 

Advertisement Type x Income       

WTQ-G x $25,000 to $49,999  0.007 

(0.042) 

   -0.001 

(0.042) 

WTQ-G x $50,000 to $74,999  0.035 

(0.064) 

   0.025 

(0.063) 

WTQ-G x $75,000 to $99,999  -0.062 

(0.100) 

   -0.084 

(0.106) 

WTQ-G x $100,000 or more  -0.003 

(0.060) 

   -0.030 

(0.061) 

HTQ x $25,000 to $49,999  -0.060 

(0.051) 

   -0.078 

(0.051) 

HTQ x $50,000 to $74,999  -0.047 

(0.068) 

   -0.070 

(0.068) 

HTQ x $75,000 to $99,999  -0.027 

(0.063) 

   -0.072 

(0.065) 

HTQ x $100,000 or more  0.086 

(0.074) 

   0.027 

(0.073) 
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Table 11 Continued       

Independent Variables Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 

Advertisement Type x Education       

WTQ-G x High School Graduate  
   0.057 

(0.062) 

 0.066 

(0.062) 

WTQ-G x Some College/Associate’s 

Degree  

   0.113** 

(0.057) 

 0.125** 

(0.060) 

WTQ-G x Bachelor’s Degree or Higher 
   0.072 

(0.071) 

 0.097 

(0.074) 

HTQ x High School Graduate  
   0.090 

(0.095) 

 0.093 

(0.095) 

HTQ x Some College/Associate’s 

Degree  

   0.227** 

(0.094) 

 0.234** 

(0.094) 

HTQ x Bachelor’s Degree or Higher 
   0.162* 

(0.097) 

 0.168* 

(0.099) 

N 6043 6043 6043 6043 6043 6043 

  R
2
 0.135 0.137 0.131 0.135 0.135 0.141 

Note: Coefficients are in plainface type; standard errors are in parentheses. Controlling for age, gender, race/ethnicity, marital 

status, presence of children in the household, number of cigarettes smoked per day, number of quit attempts in past 12 months, 

likelihood of quitting successfully, stages of change related to cessation, Internet connection speed, quality of videos, previous 

exposure to advertisements, and advertisement order.  HTQ = How to Quit, WTQ-E = Why to Quit-Emotional, WTQ-G = Why to 

Quit-Graphical. 

* p < .10, ** p < .05, *** p < .01
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Table 12  

Linear Probability Model Predicting Negative-Emotional Perceived Effectiveness as a Function of Advertisement Type and 

Individual Characteristics (Person-Advertisement Data)  

 

Independent Variables Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 

Advertisement Type (Referent WTQ-E)       

WTQ-G  0.003 

(0.012) 

0.019 

(0.028) 

0.003 

(0.012) 

0.023* 

(0.012) 

0.003 

(0.012) 

0.035 

(0.021) 

HTQ  -0.109*** 

(0.014) 

-0.086*** 

(0.019) 

-0.109*** 

(0.014) 

-0.106* 

(0.057) 

-0.109*** 

(0.014) 

-0.082 

(0.054) 

Income (Referent < $25,000)       

$25,000 to $49,999 -0.017 

(0.032) 

0.010 

(0.045)   

-0.015 

(0.032) 

0.010 

(0.045) 

$50,000 to $74,999 -0.002 

(0.038) 

0.020 

(0.053)   

0.001 

(0.039) 

0.020 

(0.054) 

$75,000 to $99,999 -0.054 

(0.035) 

-0.053 

(0.044)   

-0.046 

(0.034) 

-0.051 

(0.044) 

$100,000 or more -0.016 

(0.041) 

-0.013 

(0.050)   

-0.007 

(0.040) 

-0.012 

(0.050) 

Education (Referent < High School)       

High School Graduate  

  

-0.039 

(0.057) 

-0.036 

(0.071) 

-0.035 

(0.058) 

-0.032 

(0.072) 
 

 

 

 

 

  

  

  



 

77 

Table 12 Continued       

Independent Variables Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 

Some College/Associate’s Degree 

  

-0.063 

(0.058) 

-0.051 

(0.071) 

-0.058 

(0.058) 

-0.045 

(0.072) 

Bachelor’s Degree or Higher 

  

-0.055 

(0.059) 

-0.031 

(0.072) 

-0.045 

(0.060) 

-0.017 

(0.073) 

Advertisement Type x Income       

WTQ-G x $25,000 to $49,999 

 

-0.037 

(0.034)    

-0.034 

(0.034) 

WTQ-G x $50,000 to $74,999 

 

-0.006 

(0.035)    

-0.003 

(0.033) 

WTQ-G x $75,000 to $99,999 

 

-0.026 

(0.032)    

-0.016 

(0.031) 

WTQ-G x $100,000 or more 

 

-0.014 

(0.038)    

-0.002 

(0.038) 

HTQ x $25,000 to $49,999 

 

-0.043 

(0.036)    

-0.040 

(0.037) 

HTQ x $50,000 to $74,999 

 

-0.059 

(0.043)    

-0.054 

(0.045) 

HTQ x $75,000 to $99,999 

 

0.022 

(0.027)    

0.032 

(0.028) 

HTQ x $100,000 or more 

 

0.003 

(0.034)    

0.017 

(0.036) 
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Table 12 Continued       

Independent Variables Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 

 Advertisement Type x Education       

WTQ-G x High School Graduate  

   

-0.016 

(0.025)  

-0.015 

(0.026) 

WTQ-G x Some College/Associate’s 

Degree     

-0.019 

(0.020)  

-0.017 

(0.021) 

WTQ-G x Bachelor’s Degree or Higher 

   

-0.054** 

(0.023)  

-0.051* 

(0.026) 

HTQ x High School Graduate  

   

0.008 

(0.061)  

0.004 

(0.062) 

HTQ x Some College/Associate’s 

Degree     

-0.019 

(0.059)  

 

HTQ x Bachelor’s Degree or Higher 

   

-0.017 

(0.062)  

 

N 6042 6042 6042 6042 6042 6042 

R
2
 0.104 0.106 0.105 0.106 0.107 0.109 

Note: Coefficients are in plainface type; standard errors are in parentheses. Controlling for age, gender, race/ethnicity, marital 

status, presence of children in the household, number of cigarettes smoked per day, number of quit attempts in past 12 months, 

likelihood of quitting successfully, stages of change related to cessation, Internet connection speed, quality of videos, previous 

exposure to advertisements, and advertisement order.  HTQ = How to Quit, WTQ-E = Why to Quit-Emotional, WTQ-G = Why to 

Quit-Graphical. 

* p < .10, ** p < .05, *** p < .01  
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Table 13 

Linear Probability Model Predicting Self-Efficacy Perceived Effectiveness (PE) as a Function of Advertisement Type and 

Individual Characteristics (Person-Advertisement Data)  

Independent Variables Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 

Advertisement Type (Referent WTQ-E)       

WTQ-G -0.010 

(0.014) 

0.003 

(0.029) 

-0.010 

(0.014) 

-0.095** 

(0.044) 

-0.010 

(0.014) 

-0.085* 

(0.047) 

HTQ  0.098*** 

(0.021) 

0.063* 

(0.037) 

0.097*** 

(0.021) 

-0.080 

(0.095) 

0.098*** 

(0.021) 

-0.102 

(0.096) 

Income (Referent < $25,000)       

$25,000 to $49,999 -0.031 

(0.044) 

0.043 

(0.053) 

  -0.025 

(0.045) 

-0.031 

(0.052) 

$50,000 to $74,999 -0.073* 

(0.043) 

0.091* 

(0.051) 

  -0.067 

(0.044) 

-0.078 

(0.051) 

$75,000 to $99,999 -0.125*** 

(0.047) 

0.114** 

(0.056) 

  -0.104** 

(0.049) 

-0.072 

(0.058) 

$100,000 or more -0.118** 

(0.047) 

0.132** 

(0.053) 

  -0.094* 

(0.050) 

-0.084 

(0.054) 

Education (Referent < High School)       

High School Graduate    -0.057 

(0.058) 

-0.144* 

(0.076) 

-0.053 

(0.057) 

-0.144* 

(0.076) 
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Table 13 Continued       

Independent Variables Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 

Some College/Associate’s Degree   -0.092* 

(0.054) 

-0.202*** 

(0.072) 

-0.077 

(0.053) 

-0.191*** 

(0.072) 

Bachelor’s Degree or Higher   -0.133** 

(0.057) 

-0.241*** 

(0.075) 

-0.100* 

(0.058) 

-0.219*** 

(0.076) 

Advertisement Type x Income       

WTQ-G x $25,000 to $49,999  0.005 

(0.040) 

   0.001 

(0.040) 

WTQ-G x $50,000 to $74,999  0.045 

(0.035) 

   -0.047 

(0.034) 

WTQ-G x $75,000 to $99,999  0.049 

(0.046) 

   -0.061 

(0.047) 

WTQ-G x $100,000 or more  0.018 

(0.039) 

   -0.030 

(0.038) 

HTQ x $25,000 to $49,999  0.032 

(0.056) 

   0.015 

(0.054) 

HTQ x $50,000 to $74,999  0.096* 

(0.058) 

   0.079 

(0.057) 

HTQ x $75,000 to $99,999  0.017 

(0.047) 

   -0.036 

(0.047) 

HTQ x $100,000 or more  0.061 

(0.057) 

   0.000 

(0.058) 
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Table 13 Continued       

Independent Variables Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 

Advertisement Type x Education       

WTQ-G x High School Graduate     0.098* 

(0.051) 

 0.101** 

(0.051) 

WTQ-G x Some College/Associate’s 

Degree  

   0.096** 

(0.047) 

 0.105** 

(0.048) 

WTQ-G x Bachelor’s Degree or 

Higher 

   0.074 

(0.047) 

 0.092* 

(0.049) 

HTQ x High School Graduate     0.162 

(0.100) 

 0.169* 

(0.100) 

HTQ x Some College/Associate’s 

Degree  

   0.234** 

(0.100) 

 0.237** 

(0.100) 

HTQ x Bachelor’s Degree or Higher    0.251** 

(0.100) 

 0.262** 

(0.101) 

N 6074 6074 6074 6074 6074 6074 

R
2
 0.150 0.152 0.148 0.153 0.153 0.160 

Note: Coefficients are in plainface type; standard errors are in parentheses. Controlling for age, gender, race/ethnicity, marital 

status, presence of children in the household, number of cigarettes smoked per day, number of quit attempts in past 12 months, 

likelihood of quitting successfully, stages of change related to cessation, Internet connection speed, quality of videos, previous 

exposure to advertisements, and advertisement order.  HTQ = How to Quit, WTQ-E = Why to Quit-Emotional, WTQ-G = Why to 

Quit-Graphical. 

* p < .10, ** p < .05, *** p < .01
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Appendix C: Postestimation Results 

 The following tables relate to the bivariate and LPM regression postestimation results 

for Models 7 and 8 for each PE outcome. The main-effect comparisons for advertisement 

type and SES are presented in Tables 14 and 15. The differences in predicted probabilities of 

an affirmative outcome from Model 7 correspond to the comparisons highlighted in the first 

column where the marginal effect, Mi, equals βi multiplied by 100. The functional form for 

Model 7 is 

PE Outcome = β0 + β1WTQ-G + β2HTQ + β3Mid-SES + β4High-SES             

+ xβ + ε 

(Model 7) 

 Comparisons for the interactions between advertisement type and SES are presented 

in Table 16 and Table 17. The LPM regression results correspond to Model 8 for each PE 

outcome. The differences in predicted probability of an affirmative outcome correspond to 

the comparisons highlighted in the first and second column and relate to the following 

functional form for Model 8: 

PE Outcome = β0 + β1WTQ-G + β2HTQ + β3Mid-SES + β4High-SES              

+ β5(WTQ-G    Mid-SES) + β6(WTQ-G    High-SES)                                  

+ β7(HTQ    Mid-SES) + β8(HTQ    High-SES) + xβ + ε 

(Model 8) 

 In both Model 7 and Model 8,    represents the coefficient-covariate matrix for the 

remaining covariates: age, gender, race/ethnicity, marital status, presence of children in the 

household, number of cigarettes smoked per day, number of quit attempts in past 12 months, 
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likelihood of quitting successfully, stages of change related to cessation, Internet connection 

speed, quality of videos, previous exposure to advertisements, and advertisement order. 

 In Tables 14, 15, and 16, the bivariate values indicate the percentage point differences 

between Category A and Category B, and LPM regression results indicate the percentage 

point differences in predicted probability between Category A and Category B. Thus, a 

bivariate value of 1.1 for Evaluative PE comparing WTQ-E and WTQ-G indicates that 

WTQ-G advertisements resulted in a 1.1 percentage point higher Evaluative PE score than 

WTQ-E advertisements. An LPM regression value of 1.1 for Evaluative PE comparing 

WTQ-E and WTQ-G indicates that WTQ-G advertisements resulted in a 1.1 percentage point 

higher predicted probability of an affirmative Evaluative PE score than WTQ-E 

advertisements. Statistically significant results are highlighted in the table.  
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Table 14 

Percentage Point Differences in Perceived Effectiveness (PE) Between Advertisement Type Main Effects (Person-Advertisement 

Data) 

Comparison 

Bivariate  Model 7: Linear Probability Model Regression 

Evaluative PE 

Negative- 

Emotional PE 

Self- 

Efficacy PE 

 Marginal 

Effects (M) Evaluative PE 

Negative- 

Emotional PE 

Self- 

Efficacy PE 

WTQ-G – WTQ-E 1.1 0.3 -1.2  M1 1.0 0.3 -1.0 

HTQ – WTQ-E -14.6*** -10.6*** 9.4***  M2 -14.6*** -10.9*** 9.8*** 

HTQ – WTQ-G -15.7*** -10.8*** 10.6***  M2 – M1 -15.6*** -11.2*** 10.8*** 

Note. HTQ = How to Quit, WTQ-E = Why to Quit-Emotional, WTQ-G = Why to Quit-Graphical. 

* p < .10, ** p < .05, *** p < .01 

 

Table 15  

Percentage Point Differences in Perceived Effectiveness (PE) Between Socioeconomic Status (SES) Main Effects (Person-

Advertisement Data) 

Comparison 

Bivariate  Model 7: Linear Probability Model Regression 

Evaluative PE 

Negative- 

Emotional PE 

Self- 

Efficacy PE 

 Marginal 

Effects (M) Evaluative PE 

Negative- 

Emotional PE 

Self- 

Efficacy PE 

Mid-SES – Low-SES -1.8 -3.4 -8.7**  M3 -0.9 -3.3 -8.2** 

High-SES – Low-SES -5.9 -2.4 -11.8***  M4 -2.9 -2.5 -9.9*** 

High-SES – Mid-SES -4.1 1.0 -3.1  M4 – M3 -2.0 0.8 -1.7 

Note. * p < .10, ** p < .05, *** p < .01  
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Table 16 

Percentage Point Differences in Perceived Effectiveness (PE) by Advertisement Type Within Socioeconomic Status (SES; Person-

Advertisement Data) 

Comparison 

Bivariate  Model 8: Linear Probability Model Regression 

Evaluative 

PE 

Negative- 

Emotional PE 

Self-

Efficacy PE 

 

Marginal Effects (M) 

Evaluative 

PE 

Negative-

Emotional PE 

Self-

Efficacy PE 

Low-

SES 
WTQ-G – WTQ-E  -0.3 -0.2 0.3  M1 -1.2 0.0 0.8 

HTQ – WTQ-E -18.7*** -9.8*** 2.5  M2 -19.3*** -10.3*** 2.7 

HTQ – WTQ-G -18.5*** -9.6*** 2.2  M2 – M1 -18.1*** -10.3*** 1.9 

Mid-

SES 

WTQ-G – WTQ-E  2.5 1.9 -2.8  (M1 + M3 + M5) – M3  2.7 1.8 -3.0 

HTQ – WTQ-E -13.1*** -10.0*** 16.0***  (M2 + M3 + M7) – M3 -12.9*** -10.4*** 16.1*** 

HTQ – WTQ-G -15.6*** -11.9*** 18.8*** 
 (M2+ M3 + M7)  

– (M1+ M3 + M5)  
-15.6*** -12.2*** 19.1*** 

High-

SES 
WTQ-G – WTQ-E  1.8 -1.8 -1.6  (M1 + M4 + M6) – M4 2.8 -1.7 -1.2 

HTQ – WTQ-E -7.4** -13.5*** 12.8***  (M2 + M4 + M8) – M4 -7.1*** -13.3*** 13.4*** 

HTQ – WTQ-G -9.3** -11.7*** 14.4*** 
 (M2 + M4 + M8)  

– (M1 + M4 + M6) 
-9.9*** -11.6*** 14.6*** 

Note. HTQ = How to Quit, WTQ-E = Why to Quit-Emotional, WTQ-G = Why to Quit-Graphical. 

 * p < .10, ** p < .05, *** p < .01 
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Table 17  

Percentage Point Differences in Perceived Effectiveness (PE) by Socioeconomic Status (SES) Within Advertisement Type (Person-

Advertisement Data) 

Comparison 

Bivariate 
 

Model 8: Linear Probability Model Regression 

Evaluative 

PE 

Negative-

Emotional 

PE 

Self-Efficacy 

PE 

 

Marginal Effects (M) 

Evaluative 

PE 

Negative-

Emotional 

PE 

Self-Efficacy 

PE 

WTQ-E Mid-SES – Low-SES -4.6 -4.0 -12.1***  M3 -4.3 -3.8 -11.4*** 

High-SES – Low-SES -10.4* -0.6 -14.6***  M4 -8.3 -0.9 -12.8*** 

High-SES – Mid-SES -5.8 3.4 -2.5  M4 – M3 -4.0 2.9 -1.4 

WTQ-G Mid-SES – Low-SES -1.9 -1.9 -15.2***  (M1 + M3 + M5) – M1 -0.5 -2.1 -15.1*** 

High-SES – Low-SES -8.3 -2.2 -16.5***  (M1 + M4 + M6) – M1 -4.4 -2.6 -14.8*** 

High-SES – Mid-SES -6.4 -0.3 -1.2 
 (M1 + M4 + M6)  

– (M1 + M3 + M5) 
-3.9 -0.6 0.3 

HTQ Mid-SES – Low-SES 1.0 -4.2* 1.4  (M2 + M3 + M7) – M2 2.1 -3.9 2.0*** 

High-SES – Low-SES 0.9 -4.3* -4.3  (M2 + M4 + M8) – M2 3.9** -3.9 -2.1*** 

High-SES – Mid-SES -0.1 -0.1 -5.6 
 (M2 + M4 + M8)  

– (M2 + M3 + M7) 
1.8 0.1 -4.2 

Note. HTQ = How to Quit, WTQ-E = Why to Quit-Emotional, WTQ-G = Why to Quit-Graphical. 

* p < .10, ** p < .05, *** p < .01. 


