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ABSTRACT

Adolescent smoking and tobacco use has been linked to a variety of adverse and 

long-term health consequences, and thus represents a behavior that is an important target 

of a large number of past and current health communications campaigns bent on 

inhibiting its growth. “Susceptibility” is an important predictor of adolescent smoking 

behavior. Until now, most studies pertaining to “susceptibility” to smoking have treated 

the construct as a dichotomous measure, one classifying adolescents as either 

“Susceptible” or “Not Susceptible.” This study proposes an adolescent susceptibility to 

smoking hierarchy in which the construct is divided into distinct degrees of susceptibility: 

adolescents low on the hierarchy may be expected to be less susceptible than those higher 

on the hierarchy and those who have Never Smoked may be expected to be less 

susceptible than those who are Former Smokers. 

It is initially proposed here that variables commonly used to predict susceptibility 

will be systematically related to a hierarchical measure of susceptibility. It is also 

proposed that multivariate models and the relationships between the predictor variables 

and susceptibility to smoking will be stronger when using the hierarchical measure of 

susceptibility than the traditional construct. 

Six commonly used predictor variables of susceptibility (age, household member 

smoking, best friends’ smoking, exposure to pro-tobacco media messages, and receptivity 

to pro-tobacco promotional items) were used to examine how relationships between these 

variables and the traditional and hierarchical models changed. Results suggested that 

household smoking, best friends’ smoking, exposure to pro-tobacco media messages, 

receptivity to owning pro-tobacco promotional items, and receptivity to wearing pro-

tobacco promotional items were all positively related to the hierarchical level of 

adolescent susceptibility to smoking. Furthermore, multinomial regression procedures 

revealed that the multivariate model of the hierarchy of susceptibility featured stronger 

relationships with certain of these predictor variables among adolescents who were 

susceptible than did the traditional, 2-level susceptibility construct, as evidenced by both 

overall model fitting information as well as multivariate odds ratios and their confidence 

intervals. Finally, it was discovered that the percentage of adolescents at either of the four 

level hierarchical of susceptibility (No, Low, Intermediate, and High) decreased from 
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2000 to 2002 and from 2002 to 2004 and the percentage of adolescents who were Not 

Susceptible increased significantly during this time. These findings differed from those 

obtained when the traditional construct was examined over this time period. 

The above findings show that specific risk variables of susceptibility are 

systematically related to an adolescent’s degree or level of susceptibility and are more 

strongly related to a hierarchy of susceptibility than they are to the traditional and widely 

used dichotomous susceptibility construct. These findings are important to health 

communicators and social marketers. They show that a hierarchy of susceptibility can be 

predicted by common predictor variables, allowing for the segmentation of adolescents 

into various audience groups based on their degree of susceptibility. Such segmentation 

should allow for the more efficient targeting of adolescents for anti-tobacco media 

messaging and should allow more persuasive messages to be directed at those adolescents 

most in need (or most susceptible to smoking behavior). 
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INTRODUCTION

Smoking and tobacco use, particularly by adolescents, have been linked to a 

variety of adverse and long-term health consequences. The goal of much social and 

health communication research intended to reduce adolescent tobacco use is to inhibit the 

adoption of smoking behavior by adolescents before it begins. However, adolescent 

cigarette smoking has continually proven resistant to health communication and social 

marketing prevention campaigns (Jackson, Bee-Gates, & Henriksen, 1994). Currently, 

adolescents who are at risk of becoming future smokers, i.e., those who have been termed 

“Susceptible” to smoking can be identified (Huang, Unger, & Rohrbach, 2000). 

However, effective prevention of adolescent experimentation with and uptake of cigarette 

smoking depends on “the development of effective screening measures for identifying 

those adolescents at risk” (Unger et al., 1997, pg. 82). Therefore, if, in addition to 

adolescents who are susceptible to smoking, communicators could identify the degree to 

which adolescents are susceptible, then the success of health communication prevention 

efforts could be expected to improve (Huang et al., 2000; Prokhorov et al., 2002). 

Understanding not just if an adolescent is susceptible to smoking but also to what degree 

they are susceptible could be expected to help increase the efficacy of health 

communication campaigns aimed at preventing adolescent smoking because it would lead 

to the identification of segments of the adolescent susceptible population.

Susceptibility is an important predictor of adolescent smoking behavior and thus 

an important construct for health communication researchers. Until now, most studies 

pertaining to “susceptibility” have treated the construct as a dichotomous one used to 

classify adolescents as either “Susceptible” or “Not Susceptible.” Recent research has 

found that there are problems with the reliable variance of items used to measure 

susceptibility, however, and researchers have proposed adding one or more items to the 

measurement of susceptibility (Sarkar, 2007). This study adds such an item, namely prior 

smoking behavior, to the measurement of susceptibility to smoking. Also, there has been 

a dearth of studies that have addressed the need for a broader susceptibility construct, one 

that is capable of distinguishing the degree to which an adolescent is susceptible and one 

that includes both adolescent Former Smokers and Never Smokers in its analysis. If a 

true understanding of those adolescents who are at-risk for smoking initiation is sought, 

then a more detailed understanding of susceptibility needs to be obtained, one in which 
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adolescents are not simply classified as “Susceptible” or “Not Susceptible,” but are 

instead classified according to a hierarchy of susceptibility describing the degree or 

extent to which they are susceptible. This study seeks to remedy this gap. 

This study proposes an expanded adolescent susceptibility hierarchy in which the 

susceptibility construct is divided into distinct degrees of susceptibility and in which 

adolescents low on the hierarchy may be expected to be less susceptible than those higher 

on the hierarchy. Also, those who have Never Smoked may be expected to be less 

susceptible than those who are Former Smokers (prior smoking behavior). Such an 

understanding could lead to the further segmentation of susceptible adolescents and the 

targeting of specific messages with appropriate persuasive appeals at adolescents who are 

susceptible to varying degrees. Furthermore, adding a prior smoking behavior item to the 

measurement of susceptibility could strengthen reliable variance.

The present study seeks to understand if there is evidence supporting an expanded 

measure creating a hierarchy of susceptibility and whether traditional predictors of 

susceptibility are related to such a hierarchy. It is initially hypothesized here that

variables commonly used to predict susceptibility will be systematically related to an 

expanded hierarchical measure of susceptibility. It is also proposed that multivariate 

models and the relationships between the predictor variables (age, household smoking, 

best friends’ smoking, pro-tobacco media message exposure, receptivity to pro-tobacco 

promotional items) and susceptibility to smoking will be stronger when using the 

hierarchical measure of susceptibility. 

The new hierarchy proposed in this study will allow public health organizations, 

health professionals, health communication researchers, and marketers to more finely 

target adolescents by classifying them as susceptible to a certain degree. The ability to 

more finely classify adolescents into lower- and higher-risk subgroups of smoking would 

facilitate the tailoring of prevention, health education, and anti-tobacco messages 

(Kremers et al., 2001b; Leatherdale et al., 2005; Prokhorov et al., 2002; Unger et al., 

1997). Such specific, targeted messages might then be more effective at interrupting the 

realizations of susceptible Never Smokers’ or Former Smokers’ intentions to smoke. It 

will also allow for a more thorough and detailed understanding of a construct that has 

been found time and time again to predict later smoking behavior. This study will also 

provide insights into how the traditional variables used to predict susceptibility as well as 
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prior smoking behavior perform in predicting degrees or levels of adolescent 

susceptibility, and it will adhere to the findings of extant research by adding another item 

to the measurement of susceptibility, namely prior smoking behavior. Creating a 

susceptibility hierarchy and assessing the degree to which generally recognized profile 

variables of susceptibility are systematically related to an expanded hierarchy of 

susceptibility should add to the existing adolescent tobacco literature.

In the following sections, a brief overview of adolescent smoking is provided, as 

well as a thorough literature review surrounding the adolescent susceptibility to smoking 

construct, an explanation of the construct’s extant uses and operationalizations as well as 

the prevalence of susceptibility, and a description of the new model of susceptibility 

proposed here. 
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I. PROBLEM STATEMENT

Adult and Adolescent Tobacco Use – An Overview

Cigarette smoking is the leading preventable cause of death in the United States 

and in much of the developed world (e.g., Harrell, Bangdiwala, Deng, Webb, & Bradley, 

1998; Patton, Coffey, Carlin, Sawyer, & Wakefield, 2006). Approximately 438,000 

premature deaths in the U.S. are attributed annually to cigarette smoking, and the 

economic costs each year in the United States amount to $167 billion (Castrucci & 

Gerlach, 2006; Engels, Vitaro, Blokland, de Kemp, & Scholte, 2004). Active cigarette 

smoking (and, to a lesser extent, exposure to secondhand smoke) has been causally 

related to myriad adverse health consequences including cancers of the bladder, cervix, 

esophagus, kidneys, mouth, and lungs; leukemia; cardiovascular disease; strokes; 

respiratory disease; and reproductive effects (U.S. Department of Health and Human 

Services [HHS], The Health Consequences of Smoking: A Report of the Surgeon General, 

2004). According to the Surgeon General of the United States, smoking harms nearly 

every organ in the body and negatively affects the overall health of the smoker (HHS, The 

Health Consequences of Smoking: A Report of the Surgeon General, 2004). The adverse 

effects of active cigarette smoking and exposure to secondhand smoke exist for every 

racial and ethnic group (HHS, Tobacco Use Among U.S. Racial/Ethnic Minority Groups: 

A Report of the Surgeon General, 1998). Unfortunately, cigarette smoking is not an 

activity limited only to adults. 

Adolescence is the transition period between childhood and adulthood and 

typically includes those young people between the ages of 12-18 years of age (Hoffman, 

Sussman, Unger, & Valente, 2006). Adolescents are a vital and necessary demographic to 

consider in any study of cigarette smoking. The commonly accepted measure of current 

smoking in adolescents is whether or not the adolescent has smoked one or more times in 

the past 30 days (Sargent & DiFranza, 2003). Current prevalence rates of adolescent 

cigarette smoking represent a serious health problem in the United States (Johnson, Li, 

Perry et al., 2002). Almost one-fourth of adolescents in the United States today (over four 

million) are regular or current smokers (Epstein, Williams, Botvin, Diaz, & Ifill-

Williams, 1999; Castrucci & Gerlach, 2006) and 14 percent are current frequent smokers 

(Halpern-Felsher, Biehl, Kropp, & Rubinstein, 2004). The majority of high school 
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students (approximately 70 percent) will try smoking at least once before they enter 

college (Leatherdale, Cameron, Brown, Jolin, & Kroeker, 2006). These figures have 

important implications for future smoking prevalence rates overall. Of those adults who 

have ever smoked regularly, the majority (91 percent) began smoking during their 

adolescent years and most progressed to regular smoking behavior by the time they were 

18 years old (e.g., Audrain-McGovern et al., 2006; Escobedo, Anda, Smith, Remington, 

& Mast, 1990; HHS, Morbidity and Mortality Weekly Report, October 21, 1994). In fact, 

very few people begin their smoking habits as adults (Mathers, Toumbourou, Catalano, 

Williams, & Patton, 2006). This suggests that adolescent smokers persist in their 

behavior for many years. Over 22 percent of adolescent smokers become nicotine 

dependent by the 12th grade, and the median age of cessation for adolescent smokers is 

not until the mid-30s (DuRant & Smith, 1999; Patton et al., 2006). 

Adolescent smoking prevalence peaked during the 1940s for males and the 1970s 

for females. From 1974 through 1991, adolescent tobacco use in general decreased 

(Harrell et al., 1998). During the rest of the 1990s, however, adolescent smoking 

prevalence increased for both males and females, peaking in 1996 and 1997 (at 21, 30, 

and 40 percent for 8th, 10th, and 12th graders respectively), until slightly decreasing in the 

late 1990s (Johnson et al., 2002; Johnston, Terry-McElrath, O’Malley, & Wakefield, 

2005; Shadel, Niaura, & Abrams, 2001). Today, smoking rates among adolescents in the 

United States are similar for males and females but differ by racial and ethnic groups. 

White adolescents are most likely to use tobacco products, followed by Hispanics. 

African American adolescents are least likely to smoke and use tobacco products (Epstein 

et al., 1999; Hoffman et al., 2006). 

What is most troubling, however, is that while overall smoking in the U.S. is 

decreasing, studies have shown that smoking initiation in adolescents and young adults 

today is once again increasing (Zhang, Cohen, Ferrence, & Rehm, 2006). According to 

the 2001 Youth Risk Behavior Survey, 64 percent of adolescents in grades 9-12 have 

tried cigarettes (Halpern-Felsher et al., 2004). Each day over 3,000 adolescents begin 

smoking and more than 2,000 become established smokers (Epstein et al., 1999; Tickle, 

Hull, Sargent, Dalton, & Heatherton, 2006; Unger, Johnson, Stoddard, Nezami, & Chou, 

1997). Perhaps even more disturbing is that, according to Jackson (1998), smoking 

initiation is beginning to occur at even younger ages. Currently, most adolescents smoke 
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their first cigarettes between the ages of 11 and 15 years (O’Loughlin, Paradis, Renaud, 

& Gomez, 1998). 

Adolescents who smoke risk suffering from a variety of health and social ills 

similar to those suffered by adult smokers. Mathers et al. (2006) found early tobacco use 

to be a ‘marker’ for a variety of subsequent health problems (pg. 955). Adolescents who 

smoke increase their likelihood of suffering from reduced rates of lung growth, shortness 

of breath, coughing fits, wheezing, and heart disease (Mathers et al., 2006). Additionally, 

there is a negative association between physical activity and cigarette smoking among 

adolescents (DuRant & Smith, 1999). The earlier an adolescent begins smoking, the 

earlier they can expect to suffer the ill effects typically associated with longer-term 

cigarette smoking (Shadel et al., 2001). Shadel et al. (2001) point out that of those youth 

who currently smoke, more than 5 million will eventually die from a smoking-related 

disease. Furthermore, though adolescent cigarette smoking is generally more common 

than alcohol and other drug use, tobacco has been labeled often as a ‘gateway drug’ 

preceding the initiation and subsequent regular use of substances such as alcohol, 

cannabis, and other illicit drugs (Chang, Sherritt, & Knight, 2005; Mathers et al., 2006; 

HHS, Youth & Tobacco: Preventing Tobacco Use Among Young People - A Report of the 

Surgeon General, 1998). 

Adolescent Susceptibility to Tobacco

Due to the profound importance of limiting if not stopping adolescent smoking 

behavior, research must continue to study the uptake of cigarette smoking and, more 

specifically, what motivates adolescents to initiate smoking behavior in the first place. 

Fergusson and Horwood (1995) found that once young people begin to smoke even 

occasionally, it is unlikely they will return to being Never Smokers. The importance of 

preventing adolescents and young people from transitioning from nonsmoking to 

occasional smoking behavior cannot be overstated. 

According to Leventhal and Cleary (1980), “it is likely that ‘smoking’ begins well 

before a child tries a first cigarette. Children develop attitudes about smoking and have 

images of what smoking is like well before they try it” (pg. 384). Understanding the 

precursors to smoking initiation is vital because initiation represents the first behavioral 

step in the smoking uptake process (Straub, Hills, Thompson, & Moscicki, 2003). By 
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understanding the initial cognitive and behavioral steps adolescent smokers take and the 

motivations driving them to smoke, health communication researchers can best identify 

those adolescents who are most at risk for subsequent smoking behavior and who thus 

require the most anti-tobacco persuasion. Only by understanding these initial motivations 

and effectively identifying those adolescents who possess them can prevention strategies 

that are truly effective and targeted to those most in need be devised. The term used to 

assess adolescent vulnerability to tobacco is “susceptibility.” The subgroup of 

adolescents who are at risk for becoming future smokers are thus “susceptible” (Huang, 

Unger, & Rohrbach, 2000). 

Few studies, however, have addressed the need for distinguishing the degree to 

which an adolescent is susceptible. Classifying someone as merely ‘Susceptible’ or ‘Not 

Susceptible’ does help researchers to better understand the precursors to smoking 

initiation and subsequent behavior, and does allow for an initial identification of those 

adolescents who are likely to smoke. But if a true understanding of those adolescents who 

are at-risk is sought, then a more detailed understanding of susceptibility needs to be 

obtained, one in which adolescents are not simply classified as “Susceptible” or “Not 

Susceptible” but are classified according to a hierarchy of susceptibility describing the 

degree or extent to which one is susceptible. Furthermore, problems with the reliable 

variance of traditional items used to measure susceptibility have been uncovered and 

research has proposed that additional items measuring susceptibility be included (Sarkar, 

2007). This study seeks to aid our understanding of susceptibility by proposing a multi-

part adolescent susceptibility hierarchy, one in which prior smoking behavior is included 

among the items measuring susceptibility and in which the susceptibility construct is 

divided into distinct degrees of susceptibility. Such an understanding could perhaps lead 

to the micro segmenting of susceptible adolescents and the targeting of specific messages 

with appropriate persuasive intentions at adolescents who are susceptible to varying 

degrees. 

The present study seeks to ascertain if common predictor variables of 

susceptibility are even more useful in determining the degree to which an adolescent is 

susceptible as opposed to merely if they are susceptible or not. It is hypothesized here 

that the predictor variables most commonly used to successfully predict an adolescents’ 

susceptibility to smoking (i.e., peer, sibling, or parent smoking; receptivity; exposure; 
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prevalence; etc.) will also be related to an expanded hierarchical measure of susceptibility 

and will, in fact, feature stronger relationships than other, more traditional susceptibility 

constructs. The proposed hierarchy would allow health researchers to more finely target 

adolescents by classifying them as susceptible to varying degrees. This ability to classify 

adolescents into lower- and higher-risk subgroups of smoking should facilitate the 

tailoring of prevention and anti-tobacco messages which might then be more effective at 

preventing an adolescent from beginning to smoke. 

The Prevalence of Susceptibility

Numerous studies have described the prevalence rates of susceptibility among 

adolescents of various ages and in various countries. The findings of a portion of these 

studies are detailed in the following table:

Table 1: The Prevalence of Susceptibility

Study
Percentage of Adolescents Found to be 

Susceptible to Smoking

Baade & Stanton (2006) 10%

Baska et al. (2006) 20%

Epstein et al. (1999) 25%

Evans et al. (1995) 25%

Gilpin, Lee, & Pierce (2005) 30%

Gritz et al. (2003) 41%

Haung et al. (2005) 23%

Kaufman et al. (2002) 32%

Leatherdale, Brown, Cameron, & McDonald 
(2005)

14%

Mowery, Farrelly, Haviland, Gable, & Wells 
(2004)

12%

Prokhorov et al. (2002)
34% (Study 1)
38% (Study 2)

Tickle, Sargent, Dalton, Beach, & Heatherton 
(2001)

7%

Unger et al. (1997) 25%

Unger, Johnson, & Rohrbach, (1995) 11%

VanDyke & Riesenberg (2002) 20%
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Wakefield et al. (2004) 29%

Warren et al. (2006) 25%

Additionally, Gilpin et al. (2004) found that the prevalence of adolescent 

susceptibility in the U.S. increased from 27 percent in 1993 to 35 percent in 1996 before 

declining to 29 percent in 1999. VanDyke and Risenberg (2002) surveyed students in 

1997 and 1999 and found that susceptibility increased from 18.9 percent to 20 percent 

during that time. In their study of preadolescent children aged 10-12, Polen et al. (2004) 

found that 18 percent were susceptible to smoking and Jackson (1998) found that 51 

percent of children in grades 3 or 5 had one or more multiple indicators of susceptibility 

to smoking.  

As can be seen, some large discrepancies exist in the prevalence findings of 

susceptibility. Such disparate findings may be due to varying populations of interest, 

sampling techniques, geographic cultural differences, etc. Perhaps the most important 

explanation for the differences in studies’ findings regarding the prevalence of 

susceptibility may be due to the fact that susceptibility is and has been defined and 

operationalized in various rather than uniform ways. 

The Operationalizations of Susceptibility: An Overview

Adolescent smoking “susceptibility” has been operationalized in a variety of 

ways. Previous operationalizations may be grouped into traditional and non-traditional 

definitions of susceptibility used to describe adolescents in both traditional and non-

traditional risk groups.

A distinction may be made between the definitions used in extant literature to 

operationalize susceptibility. Many studies define susceptibility as the absence of a firm 

conviction not to smoke or as an openness or willingness to smoke (e.g., Feighery, 

Borzekowski, Schooler, & Flora, 1998; Kremers, de Vries, Mudde, & Candel, 2004; 

etc.). This definition has been termed the “traditional” definition in the present study. It 

should be mentioned, however, that many studies employing this traditional definition 

include a specific time period in their questions measuring susceptibility (e.g., Carvajal, 

Wiatrek, Evans, Knee, & Nash, 2000; Halpern-Felsher et al., 2004; Kremers, Mudde, & 

Table 1: Continued 
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de Vries, 2001, etc.). For example, while some studies ask if their adolescent respondents 

believe they will smoke within the next month or six months, others ask if respondents 

believe they will be smoking in the next year or five years. Still others are less specific 

and only ask respondents if they think they will smoke or what the likelihood is of their 

smoking “in the future.” Still, both types of studies are included here under the 

“traditional” definition regardless of the temporal specificity of the authors’ 

operationalizations of susceptibility. It should be noted that, similar to operationalizations 

of ‘perceived vulnerability’ in protection motivation theory studies, defining 

susceptibility in this way provides an “unconditional” measure because respondents can 

consider an unspecified, unlimited, and presumably vast range of factors when estimating 

their openness to smoking or willingness to smoke (Conner & Norman, 2005, pg. 98). 

Other studies, however, while also defining susceptibility as the absence of a firm 

conviction or decision not to smoke, have included an item asking adolescents if they 

would accept a cigarette offered by their best friend or friends (e.g., Gerrard, Gibbons, 

Stock, Vande Lune, & Cleveland, 2005; Pierce, Distefan, Kaplan, & Gilpin, 2005; 

Warren, Jones, Eriksen, & Asma, 2006; etc.). This definition has been termed in the 

present study the “non-traditional definition.” Prokhorov et al. (2002) referred to the 

temptation to smoke if offered a cigarette by a friend as the “situational pressure 

component” of the susceptibility to smoking construct (pg. 710). 

Studies using either the traditional or non-traditional definition may be grouped 

further according to whether they ascertain susceptibility among Never Smokers only or 

among both Never Smokers and Former Smokers. The majority of studies have measured 

susceptibility only among those adolescents who have never smoked previously, creating 

what is termed in the present study a “traditional risk group” of never smokers only (e.g., 

McCool, Cameron, & Petrie, 2005; Moskowitz, 2004; Pierce, Choi, Gilpin, Farkas, & 

Berry, 1998, etc.). Fewer studies have measured susceptibility among adolescents who 

not only have never smoked cigarettes but also among those adolescents who used to 

smoke but were no longer smoking at the time of the study (so called former or ex-

smokers (e.g., Huang et al., 2000; Schoenbaum, 2005, etc.). This risk group has been 

termed in the present study a “non-traditional risk group” encompassing both never and 

former smokers. Initially, in the early 1990s, ‘susceptibility’ was used to describe those 

adolescents who were either current smokers or had no strong commitment not to smoke 
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in the future. Eventually, however, current smokers were excluded from the list of 

potential susceptible persons (Prokhorov et al., 2002). Following standard risk 

classification procedures, current smokers are not included in either the traditional or 

non-traditional risk group in the present study (e.g., Moskowitz, 2004; Pierce et al., 1998, 

etc.). 

According to Sargent and DiFranza (2003), attitudinal factors related to smoking 

include “intentions, positive utilities, and normative views of smoking” (pg. 110). 

Traditionally, susceptibility has been a cognitive, attitudinal measure of an adolescent’s 

lack of a firm decision or commitment not to smoke in the future or, in other words, an 

adolescents’ openness to smoking (e.g., Huang, Hollis, Polen, Lapidus, & Austin, 2005; 

Pierce, Choi, Gilpin, Farkas, & Merritt, 1996; Prokhorov et al., 2002; etc.). Evans, 

Farkas, Gilpin, Berry, and Pierce (1995) categorized an individual as susceptible if “he or 

she (could not) definitely rule out the possibility of future smoking” (pg. 1539) and 

Sargent and DiFranza (2003) described susceptibility as “a softening of the resistance 

stance…toward smoking” (pg. 110).  McNeill et al. (1988) measured susceptibility as the 

self-perception of future smoking. Choi, Gilpin, Farkas, and Pierce (2001) described 

susceptible never smokers as those at “high risk” or in the “preparatory category” of the 

smoking uptake process (pg. 314). Nonsusceptible adolescents are “committed never 

smokers” who have a strong intention not to smoke along with a “high efficacy 

expectation about their ability to refuse a cigarette offered by a friend” (pg. 314). 

Susceptibility has most often been measured in those adolescents who have never smoked 

previously, though a few studies have measured susceptibility in former smokers as well. 

The construct includes both attitudes toward and expectations of a future behavior though 

typically not a behavior itself, which is a separate variable because susceptibility 

precedes actually trying a cigarette (Mowery, Farrelly, Gable, & Haviland, 2001; 

Prokhorov et al., 2002). According to Huang, Hollis, Polen, Lapidus, and Austin (2005), 

the susceptibility construct is “a cognitive shift” that “precedes actual substance use 

behavior” (pg. 253). Thus, it is a preparatory period during which time expectations and 

beliefs about smoking are developed and represents the first move toward becoming a 

smoker (Distefan, Gilpin, Choi, & Pierce, 1998). Thus, susceptibility is not a substitute 

for behavioral measures (Tyc et al., 2006). Susceptibility does not indicate that the 

adolescent is planning consciously to smoke, only that the individual might smoke if 
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given the opportunity (Unger et al., 1997; Unger, Johnson, & Rohrbach, 1995). The 

susceptibility measure identifies those individuals who have a cognitive predisposition to 

smoking (Prokhorov et al., 2002). An adolescents’ susceptibility to smoking is generally 

regarded as and has been shown often to be a valid and reliable predictor of subsequent 

smoking behavior (e.g., Stanton, Barnett, & Silva, 2005; Straub et al., 2003; Unger et al., 

1997; Wakefield et al., 2004; etc.). However, as previously mentioned, recent research 

(Sarkar, 2007) into the items used to measure susceptibility itself have found problems 

with the reliable variance of these items and have proposed adding additional items to the 

meaure. 

A Proposed Hierarchy of Susceptibility

Susceptibility, as has been previously mentioned, is an important predictor of 

adolescent smoking behavior, which is one of the preeminent health dangers faced by 

young people today. For the most part, the various operationalizations of susceptibility 

are common and understood, as are the construct’s predictor variables and theoretical 

foundations. However, if, in the future, physicians are going to prescreen children for 

susceptibility to smoking (as has been encouraged by previous researchers), if costly anti-

tobacco advertising or education programs are going to be devised that are intended to 

prevent adolescents identified as “Susceptible” from initiating smoking behavior, then a 

more thorough and detailed understanding of susceptibility is needed to ensure time, 

money, and effort are not wasted (Kaufman et al., 2002; Kremers et al., 2001, 2001b).

Categories of smokers have been well defined in previous research (e.g., 

MacFayden, Amos, Hastings, & Parkers, 2003; O’Loughlin et al., 2003; Rubinstein, 

Halpern-Felsher, Thompson, & Millstein, 2003). Categories of Never Smokers, however, 

have been less well defined. Currently, most studies primarily identify adolescent Never 

Smokers as either “Susceptible” or “Not Susceptible.” In the current study, however, it is 

proposed that such a discrete classification is insufficient. Rather, this study proposes a 

four-part adolescent susceptibility hierarchy, one in which the susceptibility construct is 

divided into distinct degrees of susceptibility and in which adolescents low on the 

hierarchy may be expected to be less susceptible than those high on the hierarchy. 



13

Much previous research has provided detailed descriptions of adolescent 

susceptibility but has done so not in the context of a susceptibility hierarchy, but rather in 

the context of susceptibility’s role as a stage or possibly stages of Never Smokers’ 

progression to experimentation or regular smoking behavior. Prokhorov et al. (2002) 

described the susceptibility construct as a dichotomous classification that did not provide 

a “temporal ordering for the smoking acquisition process” (pg. 698). Therefore, they 

integrated the susceptibility construct into a “stages of change” model to form a measure 

they felt would predict adolescent smoking acquisition “more effectively than either 

construct alone” (pg. 699). Prokhorov et al. (2002) showed that adolescents in the 

acquisition precontemplation stage (the earliest stage of smoking acquisition according to 

the stages of change model) can be subdivided by integrating the susceptibility construct. 

The integrated model showed improved concurrent and predictive validity, according to 

the authors, than either the stages of change or susceptibility construct alone. Their study, 

however, applied only to smokers trying to quit. In their study seeking to gain an 

understanding of how social influences are associated with stages in progression from 

nonsusceptible never smoker to current smoker in adolescents, Castrucci, Gerlach, 

Kaufman, and Orleans (2002) categorized respondents into five categories including “not 

susceptible never smoker” and “susceptible never smoker” (pg. 161). Hill et al. (1997) 

classified subjects according to their stage of smoking acquisition. Stage 1 consisted of 

Never Smokers with weak intentions to smoke a cigarette, Stage 2 consisted of Never 

Smokers with strong intentions to smoke, Stage 3 comprised occasional smokers with 

weak intentions, Stage 4 comprised occasional smokers with strong intentions, and Stage 

5 comprised regular smokers with strong intentions to smoke. Hill et al. made these 

classifications in the context of demonstrating that variables from the theory of planned 

behavior are helpful in differentiating among the stages of smoking acquisition. Kremers 

et al. (2001b) excluded quitters from their study and classified never smokers as 

“acquisition preparers” if they planned on smoking within the next month and as 

“acquisition contemplators” if they planned to start within the next six months. They 

further divided acquisition precontemplators into three types: “committers” (sure to never 

start smoking) “immotives” (not planning to start within the next 5 years), “progressives” 

(planning to start within the next 5 years) and “contemplators” (planning to start within 

the next 6 months) (pg. 241). Kremers et al. (2001, 2004) also tested a “stage model of 
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smoking initiation” intended to “identify adolescents who (were) currently not smoking, 

but who (were) cognitively predisposed to start smoking in the future” (2004, pg. 781). 

The model’s four distinct stages included committers, immotives, progressives, and 

contemplators (2004). This 2004 study evaluated the relationship between susceptibility 

and the stages of smoking acquisition, finding that susceptibility effectively distinguished 

the committers from the immotives and progressives by their likelihood to begin 

smoking. Leventhal and Cleary (1980) classified stages of smoking for individual 

smokers as preparation, initiation, becoming a smoker, and maintenance of smoking; and 

Mowery et al. (2004) further classified those adolescents not in Leventhal and Cleary’s 

preparation stage as “not open to smoking” and those Never Smokers in the preparation 

stage as either “open to smoking” or “not open to smoking” (pg. 331). Mowery et al. 

(2004) also further classified those in Leventhal and Cleary’s (1980) initiation and 

becoming a smoker stages into “early experimenters” and “late experimenters” (pg. 331). 

It was Prochaska and DiClemente (1983) who initially developed the valuable 

Transtheoretical Model of Change (TMC). Stages of change are a major dimension of 

this model. In particular, five stages of change were included: precontemplation, 

contemplation, decision-making, action, and maintenance. Elder et al. (1990) 

subsequently devised a scale to measure three factors related to smoking onset within the 

context of the TMC and operationalized precontemplation (“not having begun to think of 

smoking or having no desire to start smoking”), decision-making (“in the process of 

deciding to experiment with cigarettes”), and maintenance (“smoking on a more regular 

basis and being committed to smoking now and in the future”) (pg. 450). Stern, 

Prochaska, Velicer, and Elder (1987) developed a stage model of adolescent cigarette 

smoking by conducting a principle component analysis of the TMC model and found 

only three distinct components which they also labeled ‘precontemplation,’ ‘decision-

making,’ and ‘maintenance’ (pg. 319).  

Most extant research using the traditional, dichotomous susceptibility construct 

classifies adolescents as “Susceptible” if they answer one or more of the multiple 

susceptibility questions in such a way as to indicate they are susceptible. “Not 

Susceptible” adolescents must answer all susceptibility questions in the negative. No 

distinction is made between the varying types of susceptibility items used. For example, 

in many extant studies, respondents must answer “Definitely not” only to questions about 
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their future smoking intentions to be classified as “Not susceptible.” Any other answers, 

including “Probably not,” result in the adolescent being classified as “Susceptible.” The 

traditional, dichotomous susceptibility construct is described in Figure 1.

Figure 1: The 2-Level Traditional Susceptibility Construct

In this study, the expanded hierarchy of susceptibility is conceptualized as 

consisting of multiple levels and, importantly, includes Former Smoking adolescents. The 

traditional measure of susceptibility was limited to Never Smokers only. The levels of the 

hierarchy include, among Never Smokers: “Not Susceptible,” “Low Susceptibility,” and 

“High Susceptibility,” and, among Former Smokers: “Not Susceptible,” “Low 

Susceptibility,” and “High Susceptibility.” Figure 2 describes the revised susceptibility 

construct proposed here: a conditional susceptibility model that includes both Never and 

Former Smokers as well as levels or degrees of adolescent susceptibility to smoking. 

Figure 2 describes a version of the hierarchy, one in which Never and Former smokers 

are not integrated, but kept separate. It is expected that those adolescents (both Never and 

Former Smokers) categorized at the low end of the model are less susceptible than those 

categorized at the higher end of the model. Former Smoking adolescents should be more 

susceptible to smoking behavior than Never Smokers, regardless of their level of 

susceptibility. It is also expected that Former Smokers have a more extreme baseline of 

susceptibility than Never Smokers in each of the six common predictor variables. 

NOT

SUSCEPTIBLE

(0)

SUSCEPTIBLE

(1)

Never Smokers Only

High 

Susceptibility

Low 

Susceptibility



16

Figure 2: The 3-Level Expanded Model of Susceptibility

This study seeks to ascertain an adolescent’s degree of susceptibility by assigning 

them to a level not based on strictly based on how they answer the susceptibility items but 

how they answer which susceptibility items. The items used in the National Youth 

Tobacco Survey (NYTS) vary in contexts. Two items measure an adolescent’s 

susceptibility in terms of time and one measures susceptibility in terms of an adolescent’s 

best friend offering them a cigarette. Specifically, the three questions in the NYTS data 

sets that measure an adolescent’s susceptibility include: 

• “Do you think you will try a cigarette soon?” 

• “Do you think you will smoke a cigarette anytime during the next year?” 

• “If one of your best friends offered you a cigarette, would you smoke it?” 

The first two items measure an adolescent’s susceptibility in the context of time, 

asking if they would smoke soon or within the next year. The third item measures 

susceptibility in the context of a best friend’s influence. 

Initially, each adolescent’s expanded level of susceptibility was computed via the 

following process: 
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• If an adolescent answered “No” to all three of the above items, he or she was 

classified as “Not Susceptible” – ‘0’ temporal and ‘0’ situational risk. 

• If an adolescent answered “Yes” to either of the first two items (measuring 

susceptibility in the context of time) or “Yes” to the third item (measuring 

susceptibility in the context of a best friend’s influence), he or she was 

classified as “Low Susceptibility” – ‘0’ temporal or ‘0’ situational risk. 

• If an adolescent answered “Yes” to all three items, he or she was classified as 

“High susceptibility” – ‘1’ temporal and ‘1’ situational risk. 

• A smoking status condition variable was also created indicating whether 

adolescents in the surveys were “Never Smokers” or “Former Smokers” – ‘0’ 

or ‘1’ behavioral risk, respectively.

A hierarchical version of the construct was then envisioned. In this hierarchical

version, Never and Former Smokers were integrated into one expanded hierarchy 

encompassing both sets of adolescents. Figure 3 describes the third, expanded model. 

Among other unique aspects of this study’s newly proposed hierarchy is that 

susceptibility is not used here in the context of stages of smoking progression. There is no 

temporal ordering of stages or levels one must pass through to become a smoker. Rather 

each level is, on its own, a predictor of later smoking behavior, though the degree each 

level predicts smoking behavior could be expected to differ and, more important to the 

current study, the degree to which common predictor variables of susceptibility predict 

each level of this hierarchy would be expected to be different as well. 

What is perhaps more unique about the proposed hierarchies just described is that 

Former or Ex-smokers are included along with Never Smokers. As will be seen when the 

operationalizations of susceptibility are discussed in detail, Former are rarely included in 

samples used to measure susceptibility. Evans et al. (1995), for instance, measured 

susceptibility among Never Smokers only because of their contention that “any 

behavioral experience with cigarettes could introduce additional factors not sufficiently 

measured that might make such an association difficult to detect” (pg. 1539). This study 

contends, however, that omitting Former Smokers from considerations of susceptibility is 

a disservice to an important subset of the adolescent population. It is no less desirable to 

prevent Former Smokers from re-initiating smoking behavior than it is to prevent Never 

Smokers from beginning to smoke. By including Former Smokers, this study joins a 
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small body of extant research in beginning to advance understanding of the cognitive 

differences between Former and Never Smokers and offers an initial foray into 

understanding the additional and poorly understood factors affecting the susceptibility of 

Former Smokers. 

There is a moderate amount of existing research classifying adolescents as 

susceptible to future smoking to various degrees, though these studies are few and none 

classify adolescents according to the hierarchy previously described here. Prokhorov et 
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al. (2002) used an integrated stage/susceptibility index to better predict adolescent 

smoking acquisition. In their study, an adolescent “acquisition precontemplation” group 

was divided into two more specific groups: “nonsusceptible acquisition 

precontemplation” and “susceptible acquisition precontemplation” (pg. 703). Third and 

fourth stages were similar to Pallonen et al. (1998). Tucker (1985), furthermore, 

classified respondents according to their cigarette-smoking intention status as either 

“nonintenders,” “mild intenders,” and “strong intenders” (pg. 130). Tucker found that 

respondents in these three groups were significantly different in a variety of physical, 

psychological, social, and life-style variables. Gunther, Bolt, Borzekowski, Liebhart, and 

Dillard (2006) classified adolescents as either nonsusceptible never smokers, susceptible 

never smokers, experimenters, and established smokers in their study of how presumed 

receptivity in peers indirectly influences adolescents’ susceptibility. Sargent et al. (2000) 

created a smoking status index that combined experience and attitudes and included not 

susceptible never smokers, susceptible never smokers, puffers, noncurrent experimenters, 

and current experimenters. Honjo and Siegel (2003) classified baseline-smoking status 

into three categories: nonsusceptible never smokers, susceptible never smokers, and 

experimenters in their study of the effects of the perceived importance of being thin on 

smoking initiation in girls. Feighery et al. (1998) created three susceptibility 

classifications: no experience and a resolve not to smoke, experience and a resolve not to 

smoke, and experience and no clear resolve not to smoke. The authors then demonstrated 

how young people’s receptivity to tobacco marketing was related to these various levels 

of susceptibility. In their study of the effects of movie stars’ smoking on adolescent 

smoking, Tickle et al. (2001) used lifetime smoking experience, current smoking status, 

and susceptibility measures to calculate a five point smoking status index consisting of 

nonsusceptible never smokers, susceptible never smokers, non-current experimenters, 

current experimenters, and smokers. In their longitudinal study to determine subgroups of 

adolescents at risk for later smoking, Dierker, Avenevoli, Goldberg, and Glantz (2004) 

measured smoking status among adolescents at two points in time two years apart and ran 

comparisons on Never Smokers at baseline who were experimenters, regular smokers, or 

who remained Never Smokers at follow-up as well as experimenters who were regular

smokers at follow-up. 
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A primary contention of this study is that the predictor variables most commonly 

used to predict adolescent susceptibility to smoking (i.e., peer, smoking in household, 

age, receptivity; etc.) will be systematically related to adolescents across the levels of a 

hierarchy of susceptibility (Figure 3). It is also proposed here that these six commonly 

used variables will have stronger relationships to the hierarchical model than to the 

traditional construct (Figure 1). 

The six profile variables considered here (age, peer smoking, household smoking, 

receptivity (two variables), and exposure) should have stronger relationships with higher 

levels of susceptibility than with lower levels. This   proposition is based on existing 

research. According to Kremers et al. (2004), “nonsmoking adolescents can be 

categorized into different groups based on their cognitive characteristics” (pg. 782). 

Kremers, Mudde, and de Vries (2001b) examine the differing predictive characteristics of 

four categories of adolescents, namely never smokers, triers, experimenters, and regular 

smokers. Their study, however, did not examine the differing predictive characteristics of 

adolescents at different levels of the susceptibility hierarchy. The authors did find, 

however, that the four types of adolescents had “significantly different characteristics 

with regard to psychosocial predictors of smoking” (pg. 392) and the categories of their 

four-phase model “differed significantly for almost every psychosocial characteristic 

tested in the present study” (pg. 397). Kremers et al. (2001) further examined three 

subtypes (committers, immotives, and progressives) within the precontemplation stage of 

smoking acquisition and found that adolescents in these three subgroups differed from 

each other on a variety of cognitive determinants and also differed significantly by 

gender, age, country of origin, and experimental smoking behavior. An, O’Malley, 

Schulenberg, Bachman, and Johnston (1999) classified high school seniors as either at 

low, medium, or high risk for cigarette use by using four predictors of smoking: GPA, 

truancy, nights out per week for fun, and religious commitment. 

Creating a susceptibility hierarchy and assessing the degree to which generally 

recognized profile variables of susceptibility are systematically related to an expanded 

hierarchy of susceptibility should add to the existing adolescent tobacco literature. For 

adolescents, the very first experience with smoking is crucial (Palmer, 1970). 

Identification of not just adolescents who are susceptible to smoking but also the degree 

to which they are susceptible could, among other benefits, substantially enhance the 
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success of prevention efforts (Huang et al., 2000; Prokhorov et al., 2002). Such 

identifications are necessary because “adolescent cigarette smoking is proving 

exceedingly resistant to preventive intervention” (Jackson, Bee-Gates, & Henriksen, 

1994). Effective prevention of adolescent experimentation with and uptake of cigarette 

smoking depends on “the development of effective screening measures for identifying 

those adolescents at risk” (Unger et al., 1997, pg. 82). A hierarchy would provide the 

ability to more finely target adolescents, namely by classifying adolescents not merely as 

susceptible but as susceptible to a certain degree. The ability to more finely classify 

adolescents into lower- and higher-risk subgroups of smoking would facilitate the 

tailoring of prevention, health education, and anti-tobacco messages (Kremers et al., 

2001b; Leatherdale et al., 2005; Prokhorov et al., 2002; Unger et al., 1997). Such tailored, 

specific messages are potentially more effective at interrupting the realizations of 

susceptible Never Smokers’ or Former Smokers’ intentions to smoke. According to 

Kremers et al. (2001b), acquisition precontemplators “should not be viewed as one 

homogeneous group” (pg. 238). It is argued here that neither should susceptible 

nonsmoking adolescents. 
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II. LITERATURE REVIEW

Extant Studies and their Operationalizations of Susceptibility

As has been previously mentioned, operationalizations of susceptibility are varied 

and numerous but can be categorized on two dimensions: either traditional (lack of a firm 

conviction not to smoke now and/or at some point in the future) or nontraditional (the 

inclusion of an element asking adolescents’ intentions if a best friend asked them to 

smoke) definitions and traditional (Never Smokers only) or nontraditional (both Never 

Smokers and Former or Ex Smokers) samples. In Table 2, recent studies assessing 

adolescent susceptibility to cigarette smoking are listed along with the definitions and 

samples used in each. 

Table 2: Susceptibility Operationalizations in Extant Research

Study Definition Sample Susceptibility Items

Altman, Levine, 
Coeytaux, Slade, & 

Jaffe (1996)
Nontraditional Nontraditional

1) “Do you think you will try a cigarette 
soon?” 

2) “If one of your best friends were to offer 
you a cigarette, would you take it?”

3) “At any time during the next year do you 
think you will smoke a cigarette?”

4) Puffers – “Have you smoked in the 
previous month?”  

Baska et al. (2006) Nontraditional Traditional

1) “If one of your best friends offered you 
a cigarette, would you smoke it?”

2) “Do you think you will smoke a 
cigarette during the next year?” 

Castrucci et al. (2002) Nontraditional Traditional

1) “If one of your best friends offered you a 
cigarette, would you smoke it?”

2) “At any time during the next year do you 
think you will smoke a cigarette?”

3) “Do you think you will ever smoke a 
cigarette in the future?”

Collins et al., (1987) Nontraditional Traditional

1) “If your best friend dared you, would 
you smoke a cigarette?” 

2) “Do you think you will ever smoke at 
least once a week?” 

Difranza et al. (2006) Traditional Traditional
1) “Those who cannot state with certainty 

that they would refuse an offer of 
tobacco are susceptible.” (1239)

Distefan, Gilpin, 
Sargent, & Pierce 

(1999)
Nontraditional Traditional

1) “Do you think in the future you might 
experiment with cigarettes?”

2) “If one of your best friends offered you 
a cigarette, would you smoke it?”
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Study Definition Sample Susceptibility Items

3) “At any time in the next year do you 
think you will smoke a cigarette?”

Distefan et al. (1998) Nontraditional Nontraditional

1) “Do you think that you will try a 
cigarette soon?” 

2) “If one of your best friends were to offer 
you a cigarette, would you smoke it?” 

3) “Do you think you will be smoking 
cigarettes 1 year from now?” 

Epstein et al. (1999) Traditional Traditional
1) “Do you think you will smoke within 

the next year?”

Evans et al. (1995) Nontraditional Traditional

1) “Do you think you will try a cigarette 
soon?” 

2) If one of your best friends were to offer 
you a cigarette, would you smoke it?” 

Fagan et al. (2003) Nontraditional Traditional

1) “If your best friend offered you a 
cigarette, would you smoke it?”

2) “Do you think you will smoke in the 
next 30 days?”

3) “Do you think you will smoke in the 
next 6 months?”

4) Respondents also asked if they were 
confident they could avoid smoking in 
certain high-risk emotional and social 
situations.

Feighery et al. (1998) Nontraditional Nontraditional

1) “Do you intend to try a cigarette soon?”
2) “At any time during the next year, do 

you think you will smoke a cigarette?”
3) “If one of your best friends were to offer 

you a cigarette, would you smoke it?” 

Gilpin, Lee, & Pierce 
(2005)

Nontraditional Traditional

1) “Do you think in the future you might 
experiment with cigarettes?”

2) “If one of your best friends were to offer 
you a cigarette, would you smoke it?”

3) “At any time during the next year do 
you think you will smoke a cigarette?”

Hanewinkel & 
Abhauer (2004)

Traditional Traditional 1) “Will you smoke later on?”

Honjo & Siegel (2003) Nontraditional Traditional

1) “Do you think that you will try a 
cigarette soon?”

2) “If one of your best friends were to offer 
you a cigarette, would you smoke it?”

3) “At any time during the next year do 
you think you will smoke a cigarette?”

Huang et al. (2005) Nontraditional Traditional

1) “Do you think you will try a cigarette 
within the next 6 months?”

2) “Do you think you will try a cigarette 
within the next 30 days?”

3) “If one of your best friends were to offer 
you a cigarette, would you smoke it?”

Huang et al. (2000) Nontraditional Traditional
1) “Do you think you will smoke in the 

next year?” 
2) “If one of your best friends offered you 

Table 2: Continued
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Study Definition Sample Susceptibility Items

a cigarette, would you smoke it?”

Jackson (1998) Traditional Traditional

1) “Do you think you will be smoking 1 
year from now?”

2) “Do you think you will be smoking 
cigarettes in high school?” 

Kaufman et al. (2002) Nontraditional Traditional

1) “If one of your best friends offered you a 
cigarette, would you smoke it?”

2) “At any time during the next year do you 
think you will smoke a cigarette?”

3) “Do you think you will ever smoke a 
cigarette in the future?” 

Leatherdale et al. 
(2005)

Nontraditional Traditional

1) “If one of your best friends were to offer 
you a cigarette, would you smoke it?”

2) “At any time during the next year do 
you think you will smoke a cigarette?” 

McCool, Cameron, & 
Petrie (2004)

Traditional Traditional

1) “How likely is it that you will try a 
cigarette in the next year?” 

2) “How likely is it that you will be a 
smoker in the future?” 

McCool, Cameron, & 
Petrie (2005)

Traditional Traditional

1) “How likely is it that you will smoke in 
the next year?”

2) “How likely is it that you will be a 
smoker in the future?” 

McNeill et al. (1988) Traditional Traditional

1) “Do you think you will smoke one year 
from now?”

2) “Do you think you will smoke when you 
leave school for good?”

Morbidity & Mortality 

Weekly Report, CDC, 
April 16, 2004

Traditional Traditional
1) “You will smoke a cigarette in the next 

year.” 

Moskowitz (2004) Nontraditional Traditional

1) “Do you think you might experiment 
with cigarettes?”

2) “If one of your best friends offered you 
a cigarette, would you smoke it?”

3) “At any time during the next year do 
you think you will smoke a cigarette?” 

Mowery et al. (2004) Nontraditional Traditional

1) “Do you think you will try a cigarette 
soon?” 

2) “Do you think you will smoke a 
cigarette any time during the next year?”

3) “If one of your best friends offered you 
a cigarette, would you smoke it?’ 

Pierce & Gilpin 
(1996)

Nontraditional Traditional

1) “Do you think in the future you might 
experiment with cigarettes?”

2) “If one of your best friends were to offer 
you a cigarette, would you smoke it?”

3) “At any time during the next year, do 
you think you will smoke a cigarette?” 

Pierce et al. (1996) Nontraditional Traditional
1) “Do you think that you will try a 

cigarette soon?”
2) “If one of your best friends were to offer 

Table 2: Continued 
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Study Definition Sample Susceptibility Items

you a cigarette, would you smoke it?”
3) “Do you think you will be smoking 1 

year from now?”

Pierce et al. (1998) Nontraditional Traditional

1) “Do you think you will try a cigarette 
soon?” 

2) “If one of your best friends were to offer 
you a cigarette, would you smoke it?’

3) “At any time during the next year do 
you think you will smoke a cigarette?”

Polen et al. (2004) Nontraditional Traditional

1) “Do you think you will try a cigarette 
soon?” 

2) If one of your best friends were to offer 
you a cigarette, would you smoke it?” 

3) “Do you think you will be smoking 1 
year from now?” 

Prokhorov et al. 
(2002)

Nontraditional Traditional

4) “Do you think you will start smoking in 
the next 6 months?”

1) “Do you think you will start smoking in 
the next 30 days?”

2) “Would you smoke if offered a cigarette 
by a friend?”

Sargent et al. (2000) Nontraditional Traditional

1) “Do you think you will smoke a 
cigarette in the next 6 months ?”

2) “Would you smoke a cigarette if your 
best friend offered you one?”

Tickle et al. (2001) Nontraditional Traditional

1) “I will smoke a cigarette in the next 6 
months.”

2) “I would smoke a cigarette if a friend 
offered me one.”

Thrasher, 
Niederdeppe, Jackson, 

& Farrelly (2006)
Nontraditional Traditional

1) “Do you think you will smoke a 
cigarette at any time during the next 
year?”

2) “Do you think you will smoke a 
cigarette soon?”

3) “If one of your best friends offered you 
a cigarette, would you smoke it?”  

Unger, Johnson, & 
Rohrbach (1995)

Traditional Traditional
1) “Do you think you will smoke a 

cigarette in the next 2 months?”

Unger et al. (1997) Traditional Traditional

1) “Honestly, do you think you would like 
to try smoking a cigarette?”

2) “Do you think you will ever smoke 
every day?”

3) “Do you think you will ever smoke 
every month?”

VanDyke & 
Riesenberg (2002)

Traditional Nontraditional

1) “Do you think you will be smoking in 5 
years?”

2) “Do you think you will be smoking in 
20 years?”

Warren et al. (2006) Nontraditional Traditional

1) “If one of your best friends offered you 
a cigarette, would you smoke it?”

2) “At any time in the next 12 months do 
you think you will smoke a cigarette?”

Table 2: Continued 
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The nontraditional definition and traditional sample are most common in 

susceptibility studies. However, a variety of additional studies have measured adolescent 

susceptibility in more unconventional ways. Schoenbaum (2005) asked adolescents to 

rate on a scale from 1 to 10 (where 1 means “absolutely no chance” and 10 means 

“absolutely certain”) the chances that they will be smoking cigarettes one year from now. 

Such a numeric likelihood scale had not previously been used to assess teens’ 

expectations about their future smoking behavior. Baade and Stanton (2006) asked 

students to describe where they were in their thinking about smoking and included three 

responses: “I will try smoking soon,” “I might try smoking soon,” and “I don’t think 

about smoking.” Pallonen, Prochaska, Velicer, Prokhorov, and Smith (1998) 

operationalized a smoking “acquisition precontemplation” stage that consisted of those 

adolescents who had not tried smoking and had no intentions to do so in the next six 

months. The “acquisition preparation” stage, on the other hand, comprised never smokers 

who were thinking about smoking in the next 30 days. Also, Pallonen et al. (1998) 

measured Ex-smokers’ temptations to smoke again by ascertaining, among other things, 

peers’ offers of cigarettes. In a similar fashion, Kremers et al. (2001b) excluded quitters 

and classified nonsmoking adolescents only as “acquisition preparers” if they indicated 

they intended to start smoking within the next month, and as “acquisition contemplators” 

if they planned to start within the next six months (240-1). Three subtypes of acquisition 

precontemplators were distinguished: those who intended to start smoking within the next 

five years (“progressives”), those who did not intend to start within the next five years 

but lacked a strong conviction never to start smoking (“immotives”), and those who 

indicated a conviction not to start in the next year or in the future (pg. 241). In their 

qualitative study into the reasons behind smoking experimentation and onset among 

adolescent girls, Nichter, Nichter, Vuckovic, Quintero, and Ritenbaugh (1997) asked 

respondents to assess Never Smokers’ future smoking plans via an item asking “Which of 

the following statements do you think will describe you in 12th grade?” The possible 

responses were “I’ll smoke,” “I’ll have tried but decided not to smoke,” “I’ll have 

smoked a lot and quit,” and “I’ll have never smoked” (pg. 292). 

Alternative operationalizations of susceptibility have also focused on asking 

adolescents their responses to various smoking-conducive situations. Covington and 

Omelich (1988) operationalized susceptibility by presenting adolescent respondents with 
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certain situations in which there was smoking occurring in a group setting. Respondents 

then indicated if they thought they would smoke in these particular situations. Lawrance 

and Rubinson (1986) also presented a series of situations and asked respondents to rate 

their likelihood of smoking in these situations on a scale from 1 (“I am very sure I would 

smoke”) to 6 (“I am very sure I would not smoke”). Gerrard et al. (2005) asked 

adolescent Never Smokers the likelihood of their smoking if they were with a group of 

friends, some were smoking, and there were some extra cigarettes they could have if they 

wanted. Along with employing the nontraditional definition described in Table 2, Fagan 

et al. (2003) also asked respondents to indicate their level of confidence that they could 

avoid smoking initiation in certain situations.

In other unconventional studies, an adolescents’ lack of a firm conviction not to 

smoke in the future was termed something other than “susceptibility.” McNeill et al. 

(1988), though measuring the construct in a traditional manner, termed susceptibility a 

“self-perception of future smoking.” Gerrard et al. (2005) referred to their outcome 

variable as a “willingness to smoke.” Jackson and Henriksen (1997) asked children if 

they will smoke in high school and termed the construct “readiness to smoke.” Fagan et 

al. (2003) operationalized their measure as “self-efficacy to avoid smoking” (616), and 

McCool et al. (2005) employed the term “smoking expectations.”

Numerous other studies have used similar or in some cases the exact same 

operationalizations described in Table 2 but referred to the construct as “smoking 

intention” in lieu of “susceptibility.” Grube, Morgan, and McGee (1986) measured 

‘smoking intention’ by asking students how many cigarettes they were likely to smoke 

during the next month. Tickle et al. (2006) used traditional items measuring susceptibility 

to assess the effects of a “Smoking Intention” latent variable in their structural equation 

model. Castro et al. (1987) also used a “Smoking Intention” variable (measured the same 

way susceptibility is measured) in their SEM model to help determine the latent factor 

“Cigarette Smoking.” Additionally, Chassin, Presson, Sherman, Corty, and Olshavsky 

(1984) used the items “I plan to smoke cigarettes a month from now,” and “I plan to 

smoke cigarettes a year from now” to define ‘smoking intentions’ in their study of how 

well various theories predict smoking initiation. Wiium, Breivik, and Wold (2006) 

measured behavioral intention to smoke via the item “Do you intend to smoke daily in 

two years time?” with those answering “maybe” and “maybe not” classified as “uncertain 
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about future smoking intention” rather than susceptible. Sherman et al. (1982) measured 

“smoking intentions” using a nontraditional sample comprised of both “smokers” and 

“triers.” Straub et al. (2003) measured “smoking intention” via the nontraditional 

definition of susceptibility, or one that employed an item asking if adolescents would 

smoke a cigarette offered by a best friend. Most of these studies used traditional samples 

containing never smokers only; however, some also included former or ex-smokers in 

their sample as well (e.g., Bauman, LaPrelle, Brown, Koch, & Padgett, 1991; Flay et al., 

1998; Hill et al., 1997; Jackson, Henriksen, Dickinson, Messer, & Robertson, 1998; 

Wakefield et al., 2004). Halpern-Felsher et al. (2004) dubbed respondents as either 

“intenders” or “non-intenders.” Many other studies also used traditional items measuring 

‘susceptibility’ to measure ‘smoking intention’ (e.g., Barton, Chassin, Presson, & 

Sherman, 1982; Chassin et al., 1981; Evans, Dratt, Raines, & Rosenberg, 1988; Flay, Hu, 

& Richardson, 1998; Presson et al., 1984; Stanton et al., 2005; etc.). Such studies are 

similar to those measuring “susceptibility” in that they are measuring the strength of an 

adolescents’ commitment not to smoke or attitude toward not smoking. The chief 

difference between these studies and the more common ‘susceptibility’ studies is merely 

their use of the term ‘smoking intention.’ It is important to note that in these studies 

‘smoking intention’ is conceptualized as an attitudinal variable rather than a behavioral 

variable (e.g., De Vries, Backbier, Kok, & Dijkstra, 1995; Schoenbaum, 2005). To some 

extent, the usage of the term ‘smoking intention’ can be explained by the early date of the 

studies that use this term. The “susceptibility” construct was introduced by Pierce and his 

colleagues (e.g., Pierce et al., 1996; Pierce & Gilpin, 1996) in the early to mid 1990s. 

Many (though certainly not all) of the studies employing the label “smoking intention” 

while using the same or similar items to measure the construct as those measuring 

susceptibility were done prior to the introduction and widespread adoption of the 

‘susceptibility’ term. 

A number of longitudinal studies have used the term “susceptibility” but assessed 

the construct not as an attitude but rather as a behavior in which Never Smokers at one 

point in time were judged to be susceptible if they had commenced smoking at a later 

point in time (e.g., Chassin et al., 1984; Distefan, Pierce, & Gilpin, 2004; Sargent et al., 

2004; Zhang et al., 2006).  Simon, Sussman, Dent, Burton, and Flay (1995) termed this 

“susceptibility to smoking onset” (pg. 517). Headen, Bauman, Deane, and Koch (1991) 
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assessed ‘smoking intention’ in adolescents by measuring smoking behavior at two points 

in time two years apart. Killen et al. (1997) measured ‘smoking intention’ by ascertaining 

which Never Smokers in two cohorts that were followed for four and three years 

respectively tried cigarette smoking over the course of the study. Patton et al. (1998) 

included both never smokers and ex-smokers in their longitudinal cohort of Australian 

adolescents and their smoking intentions. Other studies, however, have used traditional or 

nontraditional items to measure “susceptibility” as an attitude within the context of a 

larger longitudinal study (e.g., Chassin et al., 1984; Collins et al., 1987). 

Predictor Variables of Susceptibility

Susceptibility can be predicted by attributes that are psychological, behavioral, 

and situational (Unger et al., 1997). According to Gilpin et al. (2005), risk for future 

smoking should be defined multivariately. Though the variables that have been used in 

the past to predict susceptibility are numerous and varied, certain variables have been 

used much more regularly and these have been found often to be predictive of 

susceptibility. 

The predictor variables of susceptibility differ from those predicting continued 

smoking (Ary & Biglan, 1988). Stacy et al. (1992) defined friends’ social influence, self-

efficacy measures, and self-esteem as susceptibility variables important to the genesis of 

adolescent smoking. Most studies predicting susceptibility have included many if not all 

of the variables Stacy et al. prescribe; however, these researchers apparently fail to 

recognize the importance of parental and sibling smoking on adolescent susceptibility, 

variables included in a large number of studies anyway. The variables often studied and 

found repeatedly to be effective predictors of susceptibility will now be described. 

Understanding these important variables predicting susceptibility allows for an 

understanding of the risk factors of adolescent smoking initiation or behavior (Presson et 

al., 1984). Because the variables described below have been shown to be most reliably 

predictive of susceptibility, it is only these variables the current study will use to 

determine if common predictive variables of susceptibility are able to distinguish an 

adolescent’s position on the hierarchy of susceptibility. 
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Gender has been found to be a significant predictor of adolescent smoking 

susceptibility in some studies. Kaufman et al. (2002) found that female subjects were 54 

percent more likely than male subjects to be susceptible to smoking. Other studies have 

also shown female adolescents to be more susceptible to smoking (e.g., Baade & Stanton, 

2006; Baska et al., 2006; Gritz et al., 2003; Leatherdale et al., 2005, etc.). Fagan et al. 

(2003) reported that 38 percent of girls report an intention to smoke versus 27 percent of 

boys. The findings of Huang et al. (2005) were that 28.6 percent of girls were susceptible 

and 24 percent of boys were susceptible. Evans et al. (1995) found that sex differences as 

a predictor of susceptibility to smoking disappear as adolescents age. Interestingly, 

however, gender has not been a significant predictor of susceptibility in all studies. 

Chassin et al. (1981) found a lack of sex differences in the factors predicting behavioral 

intentions and gender was not significantly associated with susceptibility in a study by 

Huang et al., (2000). Altman et al. (1996) also found contradictory results, namely that 

girls were less likely to be susceptible to tobacco use, as did O’Loughlin et al. (1998) and 

Wang et al. (1999). 

Age has also been found to be an important predictor variable of adolescent 

susceptibility. Most studies suggest that as an adolescent ages, his or her susceptibility to 

smoking declines (e.g., Baade et al., 2006; Leatherdale et al., 2005; O’Loughlin et al., 

1998; Pierce et al., 1998). Evidence of this negative correlation was found by Huang et 

al. (2005) who reported that as age increased from 14 to 17 years, the percentage of 

susceptibile adolescents decreased from 31 percent to 24 percent. Kaufman et al. (2002) 

found that younger adolescents were three times more likely than older adolescents to be 

susceptible. According to Mowery et al. (2001) the percentage of adolescent Never 

Smokers open or susceptible to smoking declined in all races as adolescents aged from 11 

to 18 years old. It has been suggested that school grade serves as somewhat of a 

“protective factor” against susceptibility because students in higher grades are less likely 

to become susceptible to smoking (Gritz et al., 2003, 499). The age range of adolescents 

has been dividied into groups (specifically between those aged 15 and 16 years) in a 

variety of research studes, including Baska et al., 2005; Bina, Graziano, & Bonino, 2006; 

Honjo & Siegel, 2003; Kaufman et al., 2002; McCool et al., 2004, etc. 

In their study of schoolchildren, Harrell et al. (1998) found that race was an 

important predictor of susceptibility. Kaufman et al. (2002) reported that a greater 
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percentage of White (33 percent) and Hispanic (36 percent) never smokers were 

susceptible than African-American smokers (27 percent). Similar results have been 

reported earlier by Huang et al. (2000) and Wang et al. (1999). According to Huang et al. 

(2000), being African-American seems to be protective against susceptibility while being 

Hispanic or White increased one’s risk. Gritz et al. (2003) also found an increased risk of 

being susceptible associated with Hispanics, but Flay et al. reported contradictory 

findings in his 1994 study, concluding that whites reported lower intentions to smoke in 

the future than blacks or Hispanics. Huang et al. (2005) and Pierce et al. (1998) also 

reported results suggesting that African-Americans and Asians were more likely to be 

susceptible than Whites and Hispanics. Because the evidence related to the ability of race 

to predict susceptibility seems conflicting, and may indeed be primarily an economic 

correlate, race will not be used as a predictor of the level of susceptibility in this study. 

An adolescent’s social environment has been defined as “the smoking behavior of 

friends who are in close proximity to an adolescent and may serve as role models” 

(Evans, Powers, Hersey, & Renaud, 2006, 26). Adolescents who are susceptible to 

smoking are in environments with more smoking models (Chassin et al., 1984). A review 

of the literature suggests that peer smoking is perhaps the most consistently significant 

and therefore important predictor of adolescent smoking susceptibility. It has been 

suggested that exposure to peer smoking (and, for that matter, parental and sibling 

smoking) may present the advantages of smoking to adolescents and support a positive 

image of smoking in their minds (Evans et al., 2006). Studies demonstrating the powerful 

predictive effects of peer smoking on adolescent susceptibility include Chassin et al., 

1981; Chassin et al., 1984; Covington and Omelich, 1988; Epstein et al., 1999; Evans et 

al., 1988; Lawrance and Rubinson, 1986; Skinner, Massey, Krohn, and Lauer, 1985; etc. 

Hoffman et al. (2006) documented 86 studies describing the influence of peer smoking on 

adolescent smoking (though not necessarily susceptibility). In fact, peer smoking is not 

just a predictor of susceptibility but perhaps the strongest predictor. Leatherdale et al. 

(2006) classified those students with no friends who smoke as “low risk” students (pg. 

219). Evans et al. (2006) found in their structural equation model that the largest 

association with current smoking among both middle and high school students was the 

number of friends who smoked. Gritz et al. stated in their 2003 study that “best friends’ 

smoking was the most powerful predictor of susceptibility to smoking” (pg. 495). Peer 
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smoking is positively associated with adolescent susceptibility (e.g., Kobus, 2003, 

Leatherdale et al., 2005). According to a Huang et al. (2005) study, 44 percent of those 

adolescents who had a majority of friends who smoked were susceptible. Reasons for the 

profound effect of peers’ smoking on susceptibility include, among others, because 

“smoking seems to fulfill the function (for teens) of uniting one with an all-important 

peer group” (Hammond, 2005, pg. 181). In their study of African-American students 

only, Botvin, Baker, Goldberg, Dusenbury, and Botvin (1992) found that ‘smoking 

initiation’ among black adolescents may be “largely the result of social influences to 

smoke from same-age or somewhat older smokers” (pg. 102).  Furthermore, Avenevoli, 

and Merikangas (2003) stated findings describing the positive effect of peer smoking on 

susceptibility are generally robust across the definition of ‘peers.’ Best friends, romantic 

partners, peer groups, and social crowds have all been found in the literature to contribute 

to adolescent susceptibility (e.g., Kobus, 2003, Presson et al., 1984). One may conclude, 

thus, that peer smoking is an important predictor of susceptibility. 

A separate though related early predictor of susceptibility is perceived prevalence 

of smoking among an adolescents’ peers. Estimates of prevalence have been found to be 

positively associated with adolescent susceptibility (e.g., Chassin et al., 1981; Collins et 

el., 1987; Kremers et al., 2004; Presson et al., 1984; etc.). It is worthwhile to mention, 

however, that studies have shown that susceptible adolescents may overestimate the 

extent of smoking by both teenagers and adults (Chassin et al., 1984).  

Parental smoking, though not as often examined as peer smoking and not as 

powerful a predictor of susceptibility (Hoffman et al., 2006), is still a viable and 

important predictor variable. Those adolescents whose parents smoke are more likely to 

be susceptible to smoking (e.g., Burchfiel, Higgins, Keller, Butler, & Donahue, 1989; 

Chassin, Presson, Sherman, Montello, & McGrew, 1986; Engels et al., 2004; Gerrard et 

al., 2005; O’Loughlin et al., 1998; etc.). Huang et al. (2005) found that of those 

adolescents with no smokers in the home, 23 percent were susceptible; of those with one 

smoker in the home, 35 percent were susceptible; and of those with two or more smokers 

in the home, 34 percent were susceptible. According to Evans et al. (1995), the 

proportion of those adolescents who were susceptible to smoking increased by 

approximately 30 percent if a member of the family smoked. The presence of parental 

smokers (as well as older sibling smokers) has more of an impact on smoking initiation 
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than later transitions from experimental to habitual smoking (Chassin et al., 1984). The 

effects of parental smoking on adolescent susceptibility are somewhat muddied by 

confounding factors including the perceived value of a parents’ opinions (Castrucci et al., 

2002), maternal/paternal closeness (Thrasher et al., 2006), and motivation to comply with 

parents’ wishes (Santi, Cargo, Brown, Best, & Cameron, 1994).  Parental smoking has 

also been shown to be a predictor of smoking in children (Jackson & Henrisken, 1997) 

and college students (Ridner, 2005). Similarly, siblings’ smoking, particularly smoking 

by older siblings, is a significant predictor of susceptibility in adolescents (Avenevoli & 

Merikangas, 2003). Sibling smoking has been found to be positively associated with 

susceptibility (e.g., Epstein et al., 1999; O’Loughlin et al., 1998). Santi et al. (1990) 

reported that the risk of adolescent “smoking onset” is 1.56 times higher if any sibling 

smokes than if no sibling smokes or there are no siblings. 

An adolescent’s attitudes toward tobacco smoking, including attitudes toward the 

effects or consequences of smoking and towards others who smoke, are also important 

predictors of adolescent susceptibility. Studies have shown that positive attitudes toward 

tobacco use are associated with a greater likelihood of being susceptible to smoking (e.g., 

Castrucci et al., 2002; Epstein et al., 1999; Evans et al., 1988). Hill et al. (1997) 

suggested that the perceived advantages and disadvantages of smoking cigarettes may 

influence how hard or easy deciding to smoke is perceived to be. Tyc et al. (2006) found 

that among older pediatric cancer survivors, those who endorsed positive values 

associated with smoking were almost seven times more likely to use tobacco than those 

who endorsed no positive values of smoking (this finding was not significant for younger 

survivors). Other attitudes such as acceptability judgments (McCool et al., 2005), 

attitudes toward and likelihood of possible deleterious health consequences (Chassin et 

al., 1981; Leatherdale et al., 2005), and attitudes toward what might possibly be gained 

by smoking (Sargent & DiFranza, 2003) have been found to be negatively associated 

with susceptibility as well. On the other hand, attitudes that are normative may be less 

predictive of susceptibility (Tickle et al., 2006). 

Achievement in school and self-reported school difficulties have been found in a 

variety of studies to be associated with smoking susceptibility in both adolescent males 

and females (e.g., Evans et al., 1995; Jackson et al., 1994; Lee, Trapido, & Rodriguez, 

2002; Thrasher et al., 2006). Gerrard et al. (2005) and Escobedo et al. (1990), among 
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others, found that the effects of school achievement on susceptibility and future tobacco 

use differed significantly among adolescents by race. 

Receptivity is a predictor of susceptibility important to the communication and 

marketing fields. Receptivity is most often operationalized in this context as an 

adolescent’s attitudinal responses to pro- or anti-tobacco advertising and/or messages, as 

well as an adolescents’ willingness to buy, accept, use, or wear tobacco promotional 

items such as caps, T-shirts, lighters, bags, etc. Numerous studies have found receptivity 

to be an important predictor of adolescent susceptibility (e.g., DiFranza et al., 2006; 

Feighery et al. 1998; Johnson et al., 2005; Kaufman et al., 2006; Mowery et al., 2004; 

Sargent et al., 2000; Straub et al., 2003; etc.). Tobacco promotional activities can 

influence nonsusceptible Never Smokers to begin the process of becoming addicted to 

cigarettes (Pierce et al., 1998). Unger et al. (1995) found that susceptible Never Smokers 

were more similar to smokers than to nonsusceptible Never Smokers in their liking of and 

attitudes toward cigarette advertisements. Gunther et al. (2006) used the “presumed 

influence hypothesis” in postulating that the effects of smoking-related media content on 

smoking susceptibility may be an indirect result of adolescents’ perceptions of the effects 

of the messages on their peers. However, this indirect effect was significantly stronger for 

pro-smoking messages than for anti-smoking messages, “an outcome that most likely 

increases adolescents’ susceptibility to cigarettes” (Gunther et al., 2006, pg. 52). 

Exposure, a separate variable from receptivity, has also been found to predict 

susceptibility by DiFranza et al. (2006); Gritz et al., (2003); and Altman et al. (1996).  

However, Evans et al. (1995) found receptivity to be a more powerful predictor of 

susceptibility than exposure; thus, receptivity is the variable that will be used in the 

current study. 

In addition, a host of other variables have been found to predict susceptibility as 

well. Risk-taking attitudes and behaviors have been found to predict susceptibility in 

African-American children (Gerrard et al., 2005) and male and female adolescents (Santi 

et al., 1994; Simon et al., 1995) as well as to significantly predict transitions from no use 

to higher use smoking categories (Collins et al., 1987). Self-efficacy is an important 

predictor of planned behavior and, briefly, relates to an individual’s perceived ability to 

perform capably an action or behavior. Self-efficacy has been found to be a relevant 

predictor of susceptibility also (e.g., Fagan et al., 2003; Jackson et al., 1994; Kremers et 
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al., 2003; etc.) and is negatively associated with susceptibility in adolescents. 

Socioeconomic status (SES) is also an important predictor of susceptibility. Those low in 

SES are more likely to be susceptible than those high in SES (Epstein et al., 1999; Harrell 

et al., 1998). Moreover, if an adolescents’ self-image is such that he or she regards 

himself or herself as similar to smokers, they are more likely to be susceptible to smoking 

(e.g., Barton et al., 1982). Social images are perceptions of what is typical of a behavior 

or of those who engage in a behavior, and the social image of smoking is “usually one of 

coolness, popularity, and having more friends” (Evans et al., 2006, pgs. 26-7). Social 

images of the typical smoker and smoking behavior are directly and positively associated 

with susceptibility (Aloise-Young, Hennigan, & Graham, 1996; Gerrard et al., 2005; 

McCool et al., 2004). 

Other studies have examined less common predictor variables of susceptibility. 

Huang, et al. (2000) found that the extent of exposure to school smoking prevention 

programs and the perceived usefulness of the information presented in these programs 

was negatively associated with susceptibility. Honjo and Siegel (2003) found a dose-

response positive relationship between the perceived importance of being thin and 

smoking susceptibility. Pierce et al. (2005) found that adding a ‘curiosity’ measure to the 

susceptibility scale did not improve the measure. Significant associations have also been 

found between susceptibility and whether or not an adolescent’s favorite movie star 

smokes on screen (Distefan et al., 1999), whether or not one’s parents restrict the viewing 

of R-rated movies (Sargent et al., 2004), and student smoking on a school’s periphery 

(Leatherdale et al., 2005), among others. 

The above literature reflects some common sentiments regarding which variables 

are the most important predictors of susceptibility - namely age, peer smoking, parental 

smoking, exposure, and receptivity, among others. Because of the contradictory nature of 

the results of gender and race as predictors of susceptibility, this study will omit sex and 

race as possible profile variables of an adolescent’s position in the hierarchy of 

susceptibility. 

Methodological Designs in Various Susceptibility Studies

Most studies addressing adolescent susceptibility to smoking can be categorized 

into two broad methodological groupings. The large majority of susceptibility studies are 
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either single point in time (e.g., cross-sectional) studies or those employing a longitudinal 

design. A large number of studies measuring predictor variables of susceptibility have 

analyzed data among an adolescent sample at one point in time or cross-sectionally. 

Many of these studies utilize secondary tobacco and smoking data. Susceptibility studies 

analyzing data at a single point in time or cross-sectionally have used specific variables 

from, for example, the School Health Action, Planning, and Evaluation Study 

(Leatherdale et al., 2006), the 1996 National Study of Tobacco Sensitivity, Behavior, and 

Attitudes Among Teenagers and Young Adults (Castrucci et al., 2002), the Global Youth 

Tobacco Survey (Baska et al., 2006), the SMART Teens Against Risks of Tobacco study 

(Fagan et al., 2003), the Teen Lifestyle Project (Nichter et al., 1997), and the 1987 

National Health Interview Survey (Escobedo et al., 1990), among others. 

Susceptibility studies in which adolescents were surveyed or otherwise measured 

at one sitting or at one point in time include, to name a few, Barton et al. (1982); 

Covington and Omelich (1988); Evans et al. (1988); Sherman et al. (1982); and Tucker 

(1985). Castro et al. (1987) measured smoking intentions in the fifth year only of a 

longitudinal study, thus measuring susceptibility at one point in time. Jackson et al. 

(1998) also measured an ‘intention to smoke’ variable at only one time during a 

longitudinal study. Tyc et al. (2006) performed a one-time convenience survey of patients 

in an outpatient clinic. 

Cross-sectional studies on susceptibility were conducted by, among others, 

Distefan et al. (1999); Hill et al. (1997); Huang et al. (2000); Kremers et al., (2001); 

Prokhorov et al. (2002); and Straub et al. (2003). Warren et al. (2006) studied 

international results from the Global Youth Tobacco Survey to ascertain international 

susceptibility rates of 13-15 year olds. However, a trend analysis was not performed. 

Leatherdale et al. (2005) conducted a cross-sectional study using secondary data from the 

School Smoking Profile (SSP) and the School Environment Pilot Project in their study of 

social modeling and its relationship with smoking susceptibility. Kremers et al. (2001b) 

assessed 7th graders in a cross-sectional study using data from the European Smoking 

Prevention Framework Approach project. Based on the large volume of susceptibility 

studies using a cross-sectional or single point in time approach, one may conclude that 

using such an approach in susceptibility research is favored. 
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However, researchers have often utilized longitudinal studies in their work on 

adolescent smoking susceptibility and intentions. Longitudinal studies employing cohorts 

or panels and obtaining information concerning susceptibility to smoking include 

Audrain-McGovern et al. (2006); Harrell et al. (1998); Patton et al. (2006); and Rose, 

Chassin, Presson, and Sherman (1999), to name a few. Pierce and Gilpin (1996) assessed 

the predictive validity of smoking ‘susceptibility’ in a longitudinal study of a nationally 

representative sample of 4,500 adolescents surveyed at baseline and again four years 

later. Secondary data used in longitudinal susceptibility studies originated in such larger 

studies as the 1993 Massachusetts Tobacco Survey (Honjo & Siegel, 2003), the Family 

and Community Health Study (Gerrard et al., 2005), the Teenage Attitudes and Practices 

Survey and the National Health Interview Survey (Choi et al., 2001), the National 

Longitudinal Study of Adolescent Health (Dierker et al., 2004; Slomkowski, Rende, 

Novak, Lloyd-Richardson, & Niaura, 2004), and the Television, School, and Family 

Project (Flay et al., 1994). Often, however, such studies become focused on measuring 

susceptibility and subsequent behavior rather than remaining focused on changes in the 

attitude of susceptibility or the attitude toward the likelihood of future smoking over time 

(e.g., Aloise-Young et al., 1996; Distefan et al., 1998; Santi, Best, Brown, & Cargo, 

1990-1991; Wakefield et al., 2004; etc.). The current study is important because 

susceptibility is conceptualized as an attitude, not a behavior. Fewer longitudinal studies 

(e.g., Dierker et al., (2004); Hanewinkel & Abhauer, 2004; Huang et al., 2005; Pierce et 

al., 1998; etc.) measured true susceptibility attitudes at each point. Most focused on 

susceptibility at only one point and shifted to a focus on smoking behavior at follow-up. 

In contrast to the approaches above, analyses over time represent perhaps the 

most underused methodological approach in susceptibility studies. Comparing 

susceptibility measurements and the ability of specific variables to predict susceptibility 

across years and decades has been done in only a few studies. No studies were found that 

assessed if predictor variables changed in how well they predicted the degree to which an 

adolescent was susceptible according to a hierarchy (which is the intent of this study). 

Evans et al. (2006) used a repeated cross-sectional design with data from the 1999 and 

2000 versions of the National Youth Tobacco Survey in order to validate data obtained 

via the 1999 survey. Baade et al. (2006) conducted a series of four cross-sectional 

surveys in 1993, 1996, 1999, and 2000, and Halpern-Felsher et al. (2004) compared 
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findings from two different samples of adolescents recruited one year apart. Warren et al. 

(2006) compiled susceptibility figures from six years of the Global Youth Tobacco 

Survey (1999-2005), but combined these figures and examined them in bulk rather than 

conducting a true trend analysis and observing how these figures changed from year to 

year. Mowery et al. (2004) used data from two years of the National Youth Tobacco 

Survey and also combined the data rather than examining it from year to year. Gilpin et 

al. (2004) compared susceptibility rates and other predictors of smoking initiation 

ascertained in two longitudinal studies conducted when adolescent smoking prevalence 

was increasing (1993-1996) and decreasing (1996-1999). Such an analysis was useful in 

that it explored susceptibility in two different environments and explored how the 

predictors of susceptibility might have changed across environments. Pierce and Gilpin 

(1996) conducted a trend analysis of young starters’ smoking cessation patterns and 

prevalence trends from 1965 to 1988, but did not specifically study susceptibility. An, 

O’Malley, Schulenberg, Bachman, and Johnston (1999) used data from the Monitoring 

the Future study from 1976 to 1990 to track changes in the prevalence of daily smoking 

among high school seniors. Other studies have utilized the trend analysis technique in 

researching adolescent smoking variables other than susceptibility as well (e.g., Weinkam 

& Sterling, 1990). 

Susceptibility as a Predictor Variable of Smoking

Until now, the current study has conceptualized susceptibility as a predicted 

variable. Research describing susceptibility’s capacity to predict later smoking behavior 

will now be explained. Though research suggests that intention to perform a behavior is a 

key predictive component of behavior (Connor & Norman, 2005; Johnson et al., 2002; 

Stanton et al., 2005) and adolescents’ intentions to smoke are widely regarded as a 

predictor of subsequent smoking behavior (e.g., Chassin et al., 1984; De Vries et al., 

1995; McCaul, Glasgow, O’Neill, Freeborn, & Rump, 1982; Prokhorov et al., 2002; 

Stanton et al., 2005), this tells little about the ability of susceptibility itself to predict 

subsequent adolescent smoking onset or behavior. While Honjo and Siegel (2003) found 

that non-susceptible never smoking was a significant predictor of whether girls 

progressed to established smoking but susceptible never smoking was not, other studies 

seem to refute this finding. Several studies have clearly shown susceptibility to be a 
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significant predictor of subsequent experimentation with and onset of smoking in 

adolescents (e.g., Choi et al., 2001; Gerrard et al., 2005; Gritz et al., 2003; Pierce et al., 

2005, etc.). According to McNeill et al. (1988), adolescent uncertainty about smoking in 

the future predicts the uptake of cigarettes and, according to Choi et al. (2001), those 

adolescents with ‘low-risk cognitions’ (measured via the nontraditional definition of 

‘susceptibility’) were at less risk for future current established smoking than those with 

high-risk cognitions. DiFranza et al. (2006) found that susceptible youth were two to 

three times more likely to subsequently experiment with smoking than nonsusceptible 

youth (findings similar to those in Huang et al., 2005), and Unger et al. (1997) found that 

susceptible adolescents were three times more likely to have experimented with cigarettes 

two years later than nonsusceptible adolescents. According to Jackson (1998), cognitive 

susceptibility to smoking was a stronger predictor of initiation in children than all other 

predictor variables combined. Pierce et al. (1996) found that baseline susceptibility was a 

stronger independent predictor of experimentation than either parents’, siblings’, or best 

friends’ smoking. In their study of smoking intentions, Distefan et al. (2004) found that 

susceptibility demonstrated its “usual” independent and significant effect on future 

smoking (pg. 1241). 

It has been shown that the attitudinal measure of susceptibility significantly 

predicts later smoking onset and behavior. However, the question whether or not there is 

difference between an attitude of susceptibility and a behavioral intention to smoke 

remains. As described previously, there seems to be major confusion in the literature 

surrounding this issue because items measuring attitudinal “susceptibility” in some 

studies are the exact same items used to measure “smoking intentions” in other studies. 

The difference, then, between ‘susceptibility’ and ‘intention’ may be purely semantic, as 

evidenced by the fact that the exact same scale items have been used to measure both 

constructs in the past and in the present (c.f., Flay et al., 1998; Prochaska & DiClemente, 

1983). This study next explores further what the extant literature and existing theoretical 

foundations suggest is the relationship between susceptibility, intention to smoke, and 

smoking onset, experimentation, and behavior. 
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Susceptibility and the Stages of Smoking Uptake

Leventhal and Cleary (1980) first envisioned progression to regular smoking via a 

series of steps and described the stages of smoking uptake for the individual smoker as 1) 

preparation, 2) initiation, 3) becoming a smoker, and 4) longer-term maintenance of the 

smoking habit. In their preparatory stage, “the adolescent forms perceptions of what 

smoking involves, what function it may serve, the personalities of smokers and Never 

Smokers, and expectations or beliefs about what smoking can do” (Santi et al., 1994, pg. 

270). Over the ensuing years, these stages have been updated and expanded. A 1998 

report of the Surgeon General, for instance, described adolescent tobacco use as a five 

stage progression: 1) forming attitudes and beliefs about tobacco, 2) trying tobacco, 3) 

experimenting with tobacco, 4) regularly using tobacco, and 5) being addicted to tobacco. 

According to the report, this process generally takes three years. Bricker et al. (2006) 

clarified the smoking uptake process, saying a transition through one level must precede a 

transition to the next and these transitions may take months or even years to occur. 

According to Baade et al. (2006), the stages of adolescent smoking uptake are “not 

thinking about smoking,” “starting to think about smoking,” “initiation,” 

“experimentation,” “regular smoking,” and “established daily smoking” (pgs. 143-4). 

Pallonen et al. (1998) proposed nine stages: precontemplation, contemplation, preparation 

acquisition – recent acquisition, acquisition – precontemplation, acquisition –

contemplation, acquisition – preparation, acquisition – action, acquisition maintenance, 

and cessation. According to Shadel, Niaura, and Abrams (2001), adolescents move from 

1) having no desire or intention to smoke to 2) contemplating smoking (or preparing to 

smoke) to 3) engaging in initial smoking, 4) increasing the frequency of smoking, 5) 

practicing regular, daily smoking, and finally 6) dependent-like smoking. Flay et al. 

(1998) described four stages: a preparatory stage, a trial stage, an experimental stage, and 

regular smoking. Their preparatory stage “involves the formation of knowledge, beliefs, 

and expectations about smoking and the functions it serves” (pg. A10). In each of these 

models, an attitudinal stage featuring the formation of attitudes and/or intentions serves 

as an important precursor to subsequent behavioral actions toward smoking. Huang et al. 

(2000) stated that “one of the first steps in the behavioral sequence leading to 

experimentation with cigarettes appears to be a cognitive shift that occurs when a child or 
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adolescent begins to entertain the possibility that he or she might try a cigarette in the 

future” (pg. 249).

Therefore, the attitude of susceptibility has a distinct place in the stages of 

adolescent smoking progression, and this place is at the beginning, prior to any initiation 

or experimentation with cigarettes. Being susceptible represents the formation of an 

attitude conducive to actual smoking behavior. Kaufman et al. (2006) described three 

distinct stages of progression to regular smoking among adolescents as “susceptible never 

smokers,” “experimenters,” and “regular smokers.” According to a 1994 Surgeon 

General’s Report, the initial contemplation or preparatory stage of smoking uptake occurs 

when an adolescent begins to think about smoking and form favorable attitudes or beliefs 

about smoking and is thus “susceptible” to smoking (as cited in Wakefield et al., 2004). 

Mowery et al. (2004) expanded Leventhal and Cleary’s initial stage model and classified 

those not in the preparation stage as “not open to smoking” and Never Smokers in the 

preparation stage as “open to smoking” (pg. 331). Kremers et al. (2001a) advocated for 

the study of quitters or ex-regular smokers as a separate phase within the smoking 

initiation continuum. Susceptibility’s role in the smoking uptake continuum is thus clear. 

An adolescent must become susceptible to smoking before smoking behavior may occur, 

lending further importance to a thorough understanding of the degrees of susceptibility so 

that one can a) discern how close to actual smoking behavior an adolescent may be if 

they are, in fact, susceptible and b) work to identify those most in need of uptake 

prevention before it is too late. 

The present study contends that “susceptibility” is similar to an adolescent’s 

“intention” to smoke. As described earlier, the same items have been used to measure 

“susceptibility” and “smoking intention” in the extant literature. Moreover, they are both 

cognitive attitudes that precede actual initial smoking behavior. “Intention” is central to 

Prochaska & DiClemente’s (1983) Transtheoretical Model of Change. This model 

features four stages of smoking acquisition, namely acquisition precontemplation (“not 

intending to smoking in the foreseeable future”), acquisition contemplation (“intending to 

smoke in the foreseeable future”), acquisition preparation (“intending to smoke in the 

immediate future”), and recent acquisition (“initiation or occasional or regular smoking”) 

(pg. 1192). By pairing intention with “contemplation” in this model, the cognitive rather 

than behavioral nature of “intention” is stressed. Huang et al. (2005) found that the risk of 
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being a smoker significantly increased through each stage of the Transtheoretical Model 

of Change, and when a specific susceptibility measure was integrated into the model, the 

general relationships held true, further supporting the contention here that ‘susceptibility’ 

and ‘intention’ are similar constructs.

Smoking “initiation” is another term that appears regularly in the susceptibility 

and adolescent literature. This term, however, is not similar to susceptibility or intention, 

as ‘initiation’ is a behavioral mechanism representing the initial act of smoking onset. 

Susceptibility or intention thus precedes initiation. Questions remain, however, about the 

complex transition from susceptibility (or intention) to behavioral initiation; the transition 

is poorly understood and requires further research (Prokhorov et al., 2002). 

Important theories such as the Theory of Reasoned Action and the Theory of 

Planned Behavior incorporate ‘intention’ to perform a behavior as a key construct in the 

predictive models (Conner & Norman, 2005; Stanton et al., 2005). The Theory of 

Reasoned Action (TRA) predicts actions under one’s “volitional” control and contends 

that a person’s intention will be the “best predictor of future action” (Budd, 1986, pg. 

663). According to Conner and Norman (2005), “people tend to engage in behaviors they 

intend to perform” (pg. 172). The TRA contends that a person’s intention to behave in a 

certain way is due to the sum of their 1) attitude (or “learned disposition to respond in a 

consistently favorable or unfavorable manner with respect to a given object”) and 2) 

subjective norms toward the intended behavior (or “perceived social pressure from others 

to perform the target behavior”) (Conner & Norman, 2005, pgs. 171-2). As has been 

described, myriad studies found that susceptibility, like intention in the TRA, is a 

significant predictor of behavior, so our linking of the ‘susceptibility’ and ‘intention’ 

constructs appears to be well founded. The TRA’s description of the predictors of 

intention further supports the assumption in this study that, like susceptibility, smoking 

intention is a cognitive construct rather than a behavioral one (Budd, 1986; Chassin, et 

al., 1984). Budd’s (1986) study seeking to broaden the TRA confirmed the importance of 

intention as a predictor of behavior. Other studies also suggested that, within the context 

of adolescent smoking behavior, the TRA is applicable (e.g., De Vries et al., 1995; Flay 

et al., 1994). In line with this theory, Tickle et al. (2006) concluded that, like 

susceptibility, “intentions to smoke are a major predictor of smoking initiation and 

ongoing smoking among adolescents,” further supporting the similarity between 
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susceptibility and intention as they both serve similar roles in the adolescent smoking 

uptake process (pg. 119). Chassin et al. (1981) found that the TRA had significant 

predictive ability for all smoking statuses in both middle- and high-school subjects and 

“accounted for a substantial proportion of the variance in intentions” (pg. 453). Fishbein 

and Cappella (2006) used the TRA and found that intentions to smoke accurately 

predicted smoking behavior 77 percent of the time. In their study of the TRA’s ability to 

predict smoking intentions and behaviors, Grube et al. (1986) suggested modifications to 

the TRA to allow for the effects of both behavioral and subjective norms, to include 

possible interactive effects between attitude and normative beliefs, and to treat normative 

beliefs as multidimensional rather than unidimensional. According to the TRA, parental, 

sibling, or peer smoking may be highly effective at predicting smoking intention (or 

susceptibility) and subsequent behavior in adolescents. Sherman et al. (1982), for 

instance, found in his exploration of the TRA’s applicability to adolescent smoking that 

“intentions of nonsmoking adolescents to smoke cigarettes are better predicted by 

attitudes toward smoking as direct experience with smoking increases” and “the weight 

of the attitude component in predicting behavioral intentions increased under levels of 

greater direct experience” (pg. 376). 

The subsequent Theory of Planned Behavior (TPB) differs from the TRA in the 

addition of perceived behavioral control (or self-efficacy) as a determinant of intention 

(Conner & Norman, 2005). Regarding adolescent smoking intentions, the TPB suggests 

that adolescents’ intentions to smoke are thus determined by three predictors rather than 

two: attitude (determined by one’s perceptions of the advantages and disadvantages of 

smoking and dispositions towards smokers and/or Never Smokers), social norms (the 

adolescent’s perception of how smoking behavior is accepted within his or her social 

environment, namely by friends, parents, or siblings), and perceived behavioral control 

(representing perceptions of the difficulty or ease of smoking) (Hill et al., 1997). People 

in general, therefore, are more likely to intend to engage in positively valued behaviors 

that are believed to be achievable according to one’s perceptions of self-efficacy and are 

believed to be supported by significant others (Conner & Norman, 2005). Hill et al. 

(1997) found that these TPB variables allowed for the correct classification of 68 percent 

of adolescents into their stage of smoking acquisition.  
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Other theories shed light on the predictors of susceptibility (or intention to smoke) 

and its role in the smoking uptake process as well. Specific models designed to predict 

health behavior such as the health belief model and protection motivation theory suggest 

that the idea of a ‘threat’ is measured by, among other things, “perceived susceptibility” 

(Conner & Norman, 2005, pg. 16). Social bonding theory posits that adolescents who 

have weaker bonds with parents and other conventional socializing organizations such as 

schools and churches are at a higher risk for deviant behavior than those with stronger 

bonds. In using this theory, Thrasher et al. (2006) found that stronger bonding was 

marginally associated with lower smoking susceptibility. The theory of sensation seeking, 

which suggests that a psychological trait exists increasing the likelihood of an 

individual’s seeking out and enjoying risky behavior, has also been used to determine 

why some adolescents smoke (Thrasher et al., 2006). Higher sensation seeking has been 

found to be positively associated with smoking susceptibility (Thrasher et al., 2006). 

Other theories and models used in studies of adolescent susceptibility and intentions to 

smoke include the health belief model (HBM) (Tyc et al., 2006), the theory of triadic 

influence (Shadel et al., 2001), social network theory (Kobus, 2003), the Elaboration 

Likelihood Model (ELM) (Shadel et al., 2001), both social bonding theory and 

differential association theory (Skinner et al., 1985), and the Prototype/Willingness 

Model (Gerrard et al., 2005). 

The theory of social learning has been applied to a large number of studies 

exploring adolescent smoking and should be discussed; however, in the main, this theory 

is used when adolescent smoking behavior is being examined rather than cognitive 

susceptibility or intention (Conner & Norman, 2005). The theory suggests that 

observational learning is an important determinant of behavior (De Vries et al., 1995; 

Ridner, 2005). Social Learning Theory (SLT), first devised by the famed Albert Bandura, 

stresses the importance of environmental smoking models (parents, brothers and sisters, 

friends, mass media influences, etc.) in an adolescent’s smoking uptake and the 

importance of social influence in which the thoughts, feelings, and actions of an 

adolescent may be directly or indirectly influenced by smokers in his or her environment 

(De Vries et al., 1995; Kobus, 2003; Tickle et al., 2001). The theory also posits that 

intentions (or goals) are direct and sometimes sufficient predictors of behavior (Conner & 

Norman, 2005). Many studies of adolescent smoking initiation (as previously discussed, a 
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behavior rather than a cognition or attitude) have relied on the SLT (e.g., Chassin et al., 

1984; McAlister, Krosnick, & Milburn, 1984; etc.).  Flay et al. (1994) combined both the 

SLT and the TRA into a model describing the direct and indirect effects of various 

predictor variables on smoking “intention,” underscoring the important roles played by 

both social modeling behaviors and cognitive processes in progression to an adolescent’s 

smoking behavior. According to the authors, however, “the two processes occur…at 

different stages of behavior” (pg. 260). The main relevance of SLT to cognitive 

susceptibility to smoking in adolescents lies in the self-efficacy construct derived from 

SLT. Self-efficacy refers to an individual’s conviction that he or she is capable of 

executing a specific course of action to attain a given outcome; self-efficacy judgments 

reflect one’s perceptions of his or her performance abilities (Stacy et al., 1992). It relates 

to ‘can-do’ cognition, reflects a sense of control over one’s environment, and is a main 

ingredient in the motivation process (Conner & Norman, 2005). Self-efficacy has a 

positive effect on behavioral attempts and strong self-efficacy judgments may “provide a 

buffer against potentially harmful social influences on behavior” (Stacy et al., 1992, pg. 

170). As has been previously mentioned, evidence suggests that adolescents with low 

self-efficacy are at risk for smoking (e.g., Fagan et al., 2003; Stacy et al., 1992). Applied 

to susceptibility specifically, the critical self-efficacy influence is its effect on the ability 

of an adolescent to refuse the offer of a cigarette from a friend or other important referent 

(Choi et al., 2001; Stacy et al., 1992). This question is a central component of the 

previously described nontraditional definition of susceptibility. In this context, social 

cognitive theory would suggest that confidence in one’s ability to abstain from smoking 

or to not relapse into smoking might depend on particular environmental contexts such as 

socializing with smokers or living with smokers (Conner & Norman, 2005). 

In conclusion, theoretical evidence supports this study’s contention that 

‘susceptibility’ is similar to the older ‘smoking intention’ construct in that both are 

cognitive measures that are in the same early location along the stages of smoking 

uptake, and both can and have been measured using similar or, in some cases, the exact 

same survey questions. Furthermore, both susceptibility and smoking intention have been 

theoretically and empirically found to be predicted by social influence variables, self-

efficacy variables, and attitudinal variables (among others); and both significantly predict 

later smoking behavior or uptake. Therefore, because susceptibility is so similar to 
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smoking intention, the role of susceptibility within the TRA and TPB models becomes 

clear. Specifically, it is in the same location in the model as “behavioral intentions” and is 

predicted by attitude, subjective norms, and perceived behavioral control variables (in 

TPB) and predicts behavior. Susceptibility, therefore, is not a construct distinct from 

‘smoking intention’ or ‘behavioral intention.’

This study broadens the construct of adolescent susceptibility to smoking by 

including both Never Smokers and Former Smokers and ascertaining whether predictor 

variables of susceptibility are systematically related to the susceptibility hierarchy 

proposed here and whether multivariate models and relationships between these predictor 

variables and susceptibility to smoking are stronger in the hierarchy than they are in the 

dichotomous model. Currently, few studies have gone beyond dichotomous 

classifications of whether or not an adolescent is susceptible. This study seeks to discover 

if it is possible to determine not just if an adolescent is susceptible to smoking but also 

the degree to which they are susceptible. The following hypotheses are used to test 

relationships and profile adolescents who are at different levels of susceptibility using an 

expanded hierarchical measure:

Proposition 1: Variables that are commonly used to predict susceptibility are 

systematically related to a hierarchical measure of susceptibility.  

Specifically: 

• H1a: Age is negatively related to adolescent susceptibility, such that 

adolescents ages 15 and younger (the at risk age group) are more likely to be 

at higher levels of susceptibility to smoking.

• H1b: Household smoking is positively related to adolescent susceptibility, 

such that adolescents living in households with one or more smokers (the at 

risk household group) are more likely to be at higher levels of susceptibility 

to smoking. 
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• H1c: Friends’ smoking is positively related to adolescent susceptibility, such 

that adolescents who have a majority of their four best friends who smoke 

(the at risk best friends’ smoking group) are more likely to be at higher levels 

of susceptibility to smoking. 

• H1d: Exposure to pro-tobacco media messages is positively related to 

adolescent susceptibility, such that adolescents who report being routinely 

exposed to two or more media sources promoting tobacco (the at risk 

exposure group) are more likely to be at higher levels of susceptibility to 

smoking. 

• H1e: Receptivity to owning pro-tobacco promotional items is positively 

related to adolescent susceptibility, such that adolescents who report that 

they have bought or received pro-tobacco promotional items in the past 12 

months (the at risk receptive owners’ group) are more likely to be at higher 

levels of susceptibility to smoking. 

• H1f: Receptivity to wearing pro-tobacco promotional items is positively 

related to adolescent susceptibility, such that adolescents who report that 

they would use or wear pro-tobacco promotional items (the at risk receptive 

wear group) are more likely to be at higher levels of susceptibility to 

smoking. 

Proposition 2: The multivariate models and the relationships between the predictor 

variables (age, household smoking, best friends’ smoking, pro-tobacco media 

message exposure, receptivity to pro-tobacco promotional items) and susceptibility 

to smoking is stronger when using the hierarchical measure of susceptibility.

Specifically:

• H2a: When compared to a model using the traditional (2 level) measure of 

susceptibility, the overall model fitting information will indicate a stronger 
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relationship between the predictor variables and susceptibility when using 

the hierarchical measure of susceptibility to smoking. 

• H2b: When compared to multivariate odds ratios predicting the traditional 

(2 level) measure of susceptibility, the multivariate odds ratio relationships 

between the predictor variables (age, household smoking, best friends’ 

smoking, pro-tobacco media message exposure, receptivity to pro-tobacco 

promotional items) and susceptibility to smoking is stronger when using the 

hierarchical measure of susceptibility. 

In addition, this study answers the following research question regarding how the 

hierarchy of susceptibility has changed over time from 2000 to 2004:

• RQ1: How, if at all, have the percentages of adolescents who are susceptible 

to smoking changed between 2000 and 2004 using the traditional two-level 

and the hierarchical measures of susceptibility?
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III. METHOD

This secondary analysis study uses data from three large national surveys of 

adolescents. The National Youth Tobacco Surveys (NYTS) are valuable to the discussion 

of susceptibility because it has both the traditional and nontraditional questions 

measuring susceptibility (two questions pertaining to time and one pertaining to a best 

friend offering a cigarette) and has the customary questions measuring many of the 

common predictor or profile variables of susceptibility and smoking behavior. Thus, 

these surveys are invaluable in determining the existence of a susceptibility hierarchy. It 

can and will be used to determine if an adolescent respondent was a Never Smoker or 

Former Smoker and how susceptible to smoking he or she is (either Not, Low, 

Intermediate, or High). 

These surveys are unique and important in the context of this study for several 

reasons. First, the NYTS surveys have large sample sizes each year they were 

administered (2000, 20020, and 2004). Also, the surveys ask specific questions regarding 

susceptibility and past smoking behavior, thus the degree of susceptibility can be clearly 

determined by ascertaining whether an adolescent is a former or never smoker and would 

smoke soon, would smoke one year from now, and would accept a cigarette from a 

friend. Third, predictor variables such as age, household member smoking, peer smoking, 

receptivity, and exposure are included and thus can be used predict adolescents’ degrees 

of susceptibility. Furthemore, the surveys were conducted over six years, allowing for an 

analysis of how the levels of the hierarchy of susceptibility have changed over time; and 

the NYTS surveys have not been used in past research solely to study susceptibility, and 

thus they provides fresh data to examine. Finally, many of the respondents in the surveys 

were adolescents between the ages of 12 and 17. 

Secondary data is used in lieu of conducting primary research because the 

researcher could not hope to gain such appropriate and detailed information on such an 

enormous number of nationally representative adolescents without facing prohibitive cost 

and time requirements. Additionally, obtaining data on susceptibility trends going back to 

2000 is impossible if such data did not already exist. Also, existing research into 

adolescent susceptibility to smoking that uses this same exact combination of survey data 

sets is lacking and represents a fresh and unique approach to the study of susceptibility. 
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The National Youth Tobacco Survey was launched in 1999 with the collection of 

baseline data and has been conducted three times since then (2000, 2002, and 2004). The 

2000 survey represented the first formal data collection period and represents the first 

data set that will be analyzed in the present study. The anonymous and self-administered 

surveys were intended to ascertain tobacco use estimates, attitudes and beliefs toward 

smoking, exposure to tobacco, and the pro- and anti-tobacco influences faced by 

adolescents. The universe for the studies is a national population of public, Catholic, and 

private school students in grades 6-12 in all 50 states and the District of Columbia 

(American Legacy Foundation: National Youth Tobacco Survey, 2004; ORC Macro; 

2004 National Youth Tobacco Survey Methodology Report, 2004). 

To select the sample of schools, a stratified, three-stage probability proportional 

to size sample design is employed and intended to be representative of all schools in the 

U.S. The sampling frame consists of all public, Catholic, and private schools in the U.S. 

The three-stage design involves the selection of Primary Sampling Units (PSUs), schools 

within PSUs, and classrooms within schools. The frame is stratified by Census region and 

Metropolitan Statistical Area. Within each stratum, a PSU is selected without 

replacement proportional to its size, and in subsequent sampling stages, schools and 

classrooms are selected probabilistically from sampled PSUs (ORC Macro, 2004 

National Youth Tobacco Survey Methodology Report, 2004). For example, in 2004, 91 

PSUs were selected in the first stage; three schools from each PSU were selected next 

and, in a randomly selected subset of the 92 PSUs, one “small” school (schools with less 

than 125 students across the targeted grades) was selected (ORC Macro, 2004 National 

Youth Tobacco Survey Methodology Report, 2004). 

The surveys over sample African-Americans, Hispanics, and Asians by increasing 

the probabilities of selection for schools with high populations of minorities (ORC 

Macro, 2004 National Youth Tobacco Survey Methodology Report, 2004). To adjust for 

varying probabilities of selection (including nonresponse and over-sampling), a 

weighting factor is applied to each student record that considers national estimates of 

enrollment within the cross-classification of race/ethnicity and grade (American Legacy 

Foundation: National Youth Tobacco Survey, 2004). The weighting function used is:

Size = Σ ERi (1.0Otheri + 9.0Hispanici + 5.0Blacki + 16Asiani)
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Where i denotes the grade, ER denotes the enrollment ratio for the ith grade, and 

Otheri , Hispanici , Blacki , and Asiani denote the minority enrollment for that grade. Such 

disproportionate weighting increases the allocation of the sample to high-minority strata 

and increases the chances of PSUs with high minority concentrations in these strata being 

included in the sample (ORC Macro, 2004 National Youth Tobacco Survey Methodology 

Report, 2004). This survey design enables researchers to include enough minority youth 

to produce nationally representative estimates for these populations.

Once individual schools are selected, classes are chosen from core courses to 

ensure that all students have one and only one chance of being selected. The target 

number of students to be chosen within selected classes at a given school is 125. 

Ordinarily, four to six classes are thus selected in large schools. The survey does not 

artificially slice and meld schools in order to ensure consistent grade structures in all 

schools; rather an “implicit stratification” by grade technique is used in which the 

sampling frame is sorted by grade. 

Appropriate sample sizes for each survey are selected to yield reliable estimates 

for individual grades (6-12), individual grades by gender, and race/ethnicity by middle 

school and high school (ORC Macro, 2004 National Youth Tobacco Survey Methodology 

Report, 2004). The sampling design described above generates approximately equal 

sample sizes for each grade. The relevant total sample sizes for each year the survey was 

administered are:

2000 35,828

2002 26,108

2004 24,500

Response rates for the surveys are generally high. In 2004, for example, 93 

percent of selected schools and 88 percent of selected students participated (ORC Macro, 

2004 National Youth Tobacco Survey Methodology). Survey administration procedures 

are designed to ensure student privacy. Participation is anonymous and voluntary and 

surveys are self-administered. Eligible students absent the day of the survey are allowed 

to complete a make-up. Each iteration of the NYTS survey measures a student’s 

receptivity to tobacco promotional items, peer smoking, household member smoking, 

age, and exposure to tobacco messaging. These six variables are renamed and examined 
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in each of the three NYTS data sets to ensure the response sets and variable names are 

uniform in each. Only the three exposure variables have response sets that differ in each 

survey. The response sets for these variables are recoded so that they are consistent 

across the three data sets.  

• A respondent’s age is measured by asking respondents “How old are you?” The 

response set includes from “9 years old” to “21 years old.” Only those 

respondents between the ages of 13 and 17 are included in the analysis. 

• Household member smoking is measured via the item “Besides yourself, does 

anyone who lives in your home smoke cigarettes now?” Responses in the data 

sets are from none to four but are recoded so that a “Yes” indicates that one or 

more household members smoke and a “No” indicates no members of an

adolescent’s household smoke. 

• Peer smoking is assessed via: “How many of your four closest friends smoke 

cigarettes?” Responses include “None,” “One,” “Two,” “Three,” “Four,” and 

“Not sure.” Responses of “Not Sure” are listed as “Missing” in SPSS. 

• Exposure to pro-tobacco advertising is measured via three items in each survey, 

namely: “When you are searching the Internet on a computer, how often do you 

see ads for cigarettes and other tobacco products?” “When you read newspapers 

or magazines, how often do you see ads or promotions for cigarettes and other 

tobacco products?” and “When you go to a convenience store, super market, or 

gas station, how often do you see ads for cigarettes and other tobacco products or 

items that have tobacco company names on them?” Response sets in the 2002 and 

2004 data sets include “All of the time,” “Most of the time,” “Some of the time,” 

“Hardly ever,” “Never,” and “I don’t search the internet (or read magazines and 

newspapers, or go to convenience stores, etc.).”  The 2000 data set does not 

include the “All of the time” response choice. 

• Receptivity is measured via two items. The first item measures adolescents’ 

willingness to own pro-tobacco promotional items by asking “During the past 12 

months, did you buy or receive anything that has a tobacco company name or 

picture on it?” Responses include “Yes” or “No.”  The second item seeks to 

ascertain adolescents’ willingness to wear or use pro-tobacco promotional items, 

asking “Would you ever use or wear something that has a tobacco company name 
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or picture on it such as a lighter, t-shirt, hat, or sunglasses?” Responses include 

“Definitely yes,” “Probably yes,” “Probably not,” and “Definitely not.” 

Based on these six profile variables described above, six accompanying risk 

variables are subsequently created. These risk variables are each dichotomous and seek to 

assign adolescents, based on their responses to each of the questions above, to an age risk 

group, household member smoking risk group, best friends’ smoking risk group, etc. 

• As described in this study’s literature review, research shows that adolescents 

who are older are less susceptible to smoking than those who are younger (i.e., 

Fergusson, Lynskey, & Horwood, 1995; Kaufman et al., 2002; Pierce et al., 1998, 

etc). Therefore, a dichotomous adolescent at risk age group variable is created in 

which adolescents 15 years old and younger are classified as “At Risk” and those 

16 and 17 years old were classified as not at risk. Creating age categories and 

drawing the dividing line between the ages of 15 and 16 is supported by the 

literature (See: Baska et al., 2005; Bina, Graziano, & Bonino, 2006; Honjo & 

Siegel, 2003; Kaufman et al., 2002; McCool et al., 2004, etc.). 

• The at risk household smoking group classifies adolescents as “At Risk” if one or 

more members of their household smoked and as not at risk if no members of 

their household smoked. 

• The at risk best friends’ smoking group is structured so that if the majority of an 

adolescent’s four friends smoked (that is, more than 3), he or she is classified as 

“At Risk.” If between zero and two of an adolescent’s four best friends smoked, 

he or she is classified as not at risk. Crafting a variable that determines if a 

majority of an adolescent’s friends smoke, as has been done in the current study, 

rather than asking respondents to indicate the number of their friends who smoke 

is also supported by extant literature (See: Botvin, Botvin, Baker, Dusenbury et 

al., 1992; Flay et al. 1998; Patton et al., 1998; Santi et al., 1990-1991; Sussman, 

Dent, Mestel-Rauch, Johnson, Hansen et al., 1988; etc.). 

• Three media/promotional exposure risk variables are created, one pertaining to 

adolescent exposure to tobacco ads via the Internet, one pertaining to ad exposure 

via newspapers and magazines, and one pertaining to exposure via ads in stores. 

Responses of “Most of the time” (in the 2000 data set) and “Most of the time” or 
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“All of the time” result in the adolescent’s being classified as “At Risk.” All other 

responses result in the adolescent’s being classified as not at risk. Subsequently, 

an overall at risk exposure group is created to condense these results into one 

variable. The number of times a respondent is classified as “At Risk” to any of the 

three items was counted. If a respondent is classified as “At Risk” one or no 

times, they are classified as not at risk of exposure to pro-tobacco advertising. If 

he or she is “At Risk” two or three times, he or she is classified as “At Risk” to 

pro-tobacco advertising exposure. 

• An at risk receptive owners’ group is created from the variable asking respondents 

if they had ever bought or received (and thus owned) a tobacco promotional item. 

If they indicate “Yes,” they are “At Risk;” if they answer “No,” they are classified 

as not at risk. 

• An at risk receptive wear goup is created from the variable asking respondents if 

they would ever wear or use pro-tobacco promotional items. Responses of 

“Definitely yes,” “Probably yes,” and “Probably not” result in the adolescent 

being classified as “At Risk.” Adolescents who responded “Definitely not” are not 

at risk. 

All current smokers and adolescents 12 and under and 18 and older are removed 

from the data sets. As described previously, a respondent’s level of susceptibility results 

from their responses to the variable measuring smoking status (the prior smoking 

behavior item) and to the three traditional items measuring susceptibility (two in the 

context of time, one in the context of their best friend offering a cigarette). Smoking 

status is ascertained in the surveys by asking respondents: “Have you every tried cigarette 

smoking, even one or two puffs?’ Those respondents answering “No” were coded as 

“Never Smokers.” A subsequent question asks respondents: “During the past 30 days, on 

how many days did you smoke cigarettes?” A respondent answering “Yes” to the first 

question and “0 days” to the second is considered a “Former” Smoker. Those answering 

“Yes” to the first question and something other than “0 days” to the second are 

considered “Current Smokers.” All Current smokers are excluded from the analysis. Each 

of the three surveys asks three questions measuring susceptibility: “If one of your best 

friends offered you a cigarette, would you smoke it?” “Do you think you will try a 
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cigarette soon?” and “Do you think you will smoke a cigarette at anytime during the next 

year?” A fourth question, “Do you think you will be smoking cigarettes 5 years from 

now?” was asked in 2000 and 2004 but not in 2002, thus it is excluded from the analysis. 

Two new susceptibility variables are created from these items in each of the three 

surveys. The first susceptibility variable reflects the traditional, dichotomous (2 level) 

construct in common use today, one that requires an adolescent answer “No” to all three 

items in order to be classified as “Not Susceptible.” Any response other than “No” to any 

of the three items resulted in an adolescent being classified as “Susceptible.” 

A second variable, one describing the degree of susceptibility and assigning 

adolescents to levels of an expanded susceptibility construct is next created. Three levels 

of susceptibility are conceptualized – Not, Low, and High. Adolescents answering “No” 

to all three items measuring susceptibility (“Not Susceptible” in the traditional construct) 

are classified at the Not Susceptible level. Respondents answering “Yes” to either of the 

items measuring susceptibility in the context of time (“Do you think you will try a 

cigarette soon?” and “Do you think you will smoke a cigarette at anytime during the next 

year?”) or “Yes” to the item measuring susceptibility in the context of a best friend’s 

offer of a cigarette (“If one of your best friends offered you a cigarette, would you smoke 

it?”) are coded at the Low level of the hierarchy. Finally, adolescents answering “Yes” to 

all three items are coded at the “High” level. 

To obtain an adolescent’s location on the final hierarchy (4 levels), an 

adolescent’s value of their level of susceptibility is added to the value of their smoking 

status. As described in Figure 3, the two most extreme positions are thus isolated (Never 

Smokers – Not Susceptible and Former Smokers – High Susceptibility) with two levels 

of susceptibility in between (Low and Intermediate). 

The six profile variables, their six “At Risk” or not at risk counterparts, and the 

susceptibility hierarchy variables are checked for consistency in each of the 2000, 2002, 

and 2004 data sets. Subsequently, the three data sets are merged into a single data set, 

with a new variable, YEAR, created to indicate from which data set each case came. This 

merged data file has a sample size of 40,161 unique cases. 

In order to begin to answer this study’s hypotheses, it is important to determine 

how the six risk profile variables newly created from the six profile variables (age, 

household member smoking, peer smoking, receptivity, and exposure) differed across the 
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levels of the susceptibility hierarchy; if these differences were significant; and how they 

were correlated. Chi-Square for independence procedures are used to measure the 

differences in these risk variables across the levels of the hierarchy and across Never and 

Former Smokers and to test hypotheses H1a through H1f.  

To test Hypothesis 2, which posits that the multivariate models and the 

relationships between the predictor variables and susceptibility to smoking will be 

stronger when using the expanded hierarchical measure of susceptibility, this study 

conducts multinomial regression analyses on the six variables in the two models 

previously described – the traditional, two level model and the hierarchical, four-level 

model. Furthermore, multinomial regression procedures are used here instead of logistic 

regression with multiple independent variables because logistic regression requires that 

the outcome variable be measured dichotomously. The susceptibility hierarchy used in 

the current study is not dichotomous, but rather ordered categorical. Multinomial 

regression is appropriate, furthermore, because the procedure allows for predictor 

variable scales to be dichotomous, as the six profile variables used here are. Multinomial 

regression provides a “multiple regression-like approach” to the prediction of categorical 

outcomes such as an adolescent’s level of susceptibility according to the hierarchy (Tate, 

2005, 151). In fact, multinomial regression can be viewed as an extension or 

generalization of the logistics regression method (Tate, 2005). The predictor variables 

used include the adolescent age risk group, the at risk household group, the at risk best 

friends smoking group; the at risk exposure group, the at risk receptive owners’ group, 

and the at risk receptive wear group.

Multinomial regression assumes that all observations are independent, all 

classification variables are known exactly, and the functional form of the relationship 

between the probability of membership of an adolescent in a particular level is perfectly 

represented by the probability formulas for each level of the hierarchy (including the 

“reference” level) and the logit equation for each level. SPSS Version 14.0 is used to test 

the significance of the multivariate models and relationships between these at risk 

variables and the three susceptibility constructs previously described. 

Research Question 1 asks if and how the percentages of adolescents at each level 

of the expanded susceptibility hierarchy has changed over time. An analysis in which the 

numbers of adolescents belonging to each level of the hierarchy are compared from year 
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to year of the NYTS survey (2000, 2002, and 2004) is conducted. Such an analysis 

should reveal whether or not the number of adolescents who are high on the susceptibility 

hierarchy (and thus deserving of more concerted prevention efforts) is increasing. If the 

number of adolescents high on the hierarchy is found to be trending downwards, on the 

other hand, alternative conclusions are perhaps justified. A nonparametric Kruskal-Wallis 

procedure reveals if, and how, the mean ranks of adolescents in each level of the 

hierarchy of susceptibility have significantly changed from 2000 to 2004. Practically, 

such information could inform communicators, clinicians, and educators on past and 

present levels of severity of the susceptibility problem and help them to fashion an anti-

susceptibility strategy that is more appropriate. 
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IV. RESULTS

As previously mentioned, initial sample sizes for each of the three data sets are 

35,828 (for the 2000 data set), 26,108 (for the 2002 data set), and 24,500 (for the 2004 

data set). All Current Smokers and respondents not between the ages of 13 and 17 are 

excluded from the study. Once these respondents are removed from the data sets, the 

numbers of Never and Former Smoking adolescents between the ages of 13 and 17 are: 

Year 2000 = 15,073, Year 2002  = 12,075, and Year 2004 = 13,013. All three data sets 

are merged into one, with a resulting total sample size of 40,161. Appendix B provides 

crosstabulations of each of the six predictor variables in both collapsed (the at risk 

variables) and uncollapsed (the original variables themselves) form with each of the three 

(2-level traditional, 3-level expanded, and 4-level hierarchical) susceptibility constructs. 

Table 3 provides a demographic description of each data set and the final merged data set 

once Current Smoking non-adolescents are removed:

Table 3: Demographic and Risk Profile Variable Percentages - Comparing Never 

Smokers vs. Former Smokers Using National Youth Tobacco Surveys, (2000, 2002, 

2004, and Merged Samples)

Never Smoker 

Condition

Former Smokers

Condition

2000 2002 2004 Merged 2000 2002 2004 Merged

Gender:

Male
Female

51.2%
48.8%

48.0
51.9

51.2
48.3

Not 
used in 
study

57.1%
42.9%

56.2
43.6

53.0
47.0

Not used 
in study

Race: 

White
Am. Indian
Asian
African-Am.
Hispanic/Latino
Hawaiian/PI

60.8%
3.3%
7.1%

16.1%
18.7%
1.7%

55.3
3.3
7.4

19.1
22.2
1.9

55.9
6.0
8.2

21.8
22.3
2.9

Not 
used in 
study

45.7%
4.6%
4.6%

25.9%
27.1%
2.1%

40.9
4.3
4.6

28.8
29.4
1.9

38.9
7.8
5.5

31.4
33.7
3.8

Not used 
in study

Age:

13 years old
14 years old
15 years old

16 years old
17 years old

27.9%
24.1%
20.0%

15.3%
12.6%

28.7
24.4
19.6

15.2
12.1

30.6
24.5
18.6

15.0
11.3

29.0
24.3
19.4

15.2
12.0

16.7%
19.6%
18.8%

22.0%
22.8%

18.6
20.5
20.8

19.9
20.2

17.4
20.2
20.5

20.9
21.1

17.5
20.0
19.9

21.1
21.6
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Never Smoker 

Condition

Former Smokers

Condition

2000 2002 2004 Merged 2000 2002 2004 Merged

Age Risk 

Group:

Yes, At Risk
No

72.0%
28.0%

72.7
27.3

73.7
26.3

72.8
27.2

55.2%
44.8%

59.9
40.1

58.1
41.9

57.3
42.7

Household 

Members 

Smoke Risk 

Group:

Yes, At Risk
No

28.8%
69.0%

29.9
67.4

32.0
67.3

30.2
67.9

43.8%
53.6%

45.4
51.2

47.2
51.8

45.2
52.4

Number of 4 

Best Friends 

Who Smoke:

None
1
2

3
4

63.5%
11.5%
7.0%

2.9%
2.8%

76.5
11.3
6.8

2.7
2.7

67.7
11.0
5.5

2.4
2.5

66.0
10.8

6.2

2.6
2.6

45.8%
15.8%
12.0%

5.7%
6.9%

47.9
16.2
9.8

5.4
5.2

54.5
18.1
13.2

7.3
6.9

46.6
15.8
11.2

5.7
6.3

Best Friends 

Smoke Risk 

Group:

Yes, At Risk 
No

5.8%
82.0%

4.7
82.7

4.9
84.2

5.2
83.0

12.6%
73.6%

11.3
73.9

12.1
73.2

12.1
73.6

Internet 

Exposure Risk 

Group:

Yes, At Risk
No

5.2%
93.4%

11.3
87.1

8.3
89.6

8.1
90.2

6.7%
91.7%

15.3
82.7

11.2
85.8

10.5
87.5

Print Exposure 

Risk Group:
Yes, At Risk
No 30.8%

67.5%
31.3
66.3

20.4
76.2

27.4
70.1

31.5%
66.6%

34.1
63.1

24.0
71.4

30.3
66.8

Stores 

Exposure Risk 

Group:

Yes, At Risk
No

61.3%
36.9%

68.6
29.1

61.7
34.0

63.6
34.0

62.6%
35.3%

69.3
27.7

62.8
32.8

64.6
32.4

Exposure Risk 

Index

0 channels
1 channel
2 channels
3 channels

31.4%
42.4%
23.9%
2.4%

26.8
42.6
23.1
7.4

34.0
45.3
17.1
3.6

30.9
43.4
21.4

4.3

30.5%
41.7%
24.6%
3.3%

25.8
39.5
24.9
9.8

31.6
44.0
19.0
5.3

29.4
41.6
23.2
5.8

Exposure Risk 

Group

Yes, At Risk
No

26.3%
73.7%

30.6
69.4

79.3
20.7

25.7
74.3

27.9%
72.1%

34.7
65.3

24.4
75.6

29.0
71.0

Table 3: Continued 
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Never Smoker 

Condition

Former Smokers

Condition

2000 2002 2004 Merged 2000 2002 2004 Merged

Receptive to 

Owning Promo 

Items

Yes, At Risk
No

12.2%
86.5%

8.6
89.1

10.5
85.7

10.5
87.0

19.2%
79.4%

14.0
82.8

15.8
80.0

16.7
80.6

Receptive to 

Wearing 

Promo Items

Yes, At Risk
No

47.1%
52.9%

44.5
52.9

48.5
50.5

46.5
51.8

58.7%
39.6%

56.4
40.2

58.2
40.7

57.9
40.1

Table 4 provides a description of the percentage of respondents in each of the 

three data sets who are Susceptible or Not Susceptible (according to the traditional 

construct) and who are at the various levels of the expanded construct and hierarchy of 

susceptibility.

Table 4: Traditional, Expanded, and Hierarchy Construct Percentages, National 

Youth Tobacco Surveys, (2000, 2002, 2004, and Combined Samples)

Conditions: Never Smokers Former Smokers

2000 2002 2004 Merged 2000 2002 2004 Merged

2-Level 

Traditional

Construct:

Not Suscep.
Susceptible

94.0%
6.0%

93.9
5.6

91.9
6.0

5.8
93.1

NAP NAP NAP NAP

3-Level 

Expanded 

Construct:

No
Low
High

93.5%
4.2%
1.8%

93.9
4.0
1.6

91.9
4.2
1.7

93.1
4.1
1.7

80.5%
11.1%
7.9%

84.3
8.4
6.5

79.4
10.2
8.0

81.4
10.1
7.5

n 11,108 9,377 10,607 31,092 3,965 2,698 2,406 9,069

Never Smokers and Former Smokers

2000 2002 2004 Merged

4-Level 

Hierarchy 

Construct:

No 
Low 
Intermediate
High

69.3%
24.4%
4.3%
2.1%

73.3
22.0
3.2
1.5

76.6
18.6
3.3
1.5

72.8
21.8
3.6
1.7

n 14,999 12,005 12,725 40,161

Table 3: Continued
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As was reported in this study’s literature review, much extant research on the 

prevalence of adolescent susceptibility to tobacco reports the proportion of the Never 

Smoking adolescent population that is susceptible to be as low as seven percent and as high 

as 41 percent, with most studies reporting the proportion to be around 25 percent. This study 

finds the proportion of the population of adolescent Never Smokers in the merged file who 

are susceptible to be approximately six percent. When one considers the findings from earlier 

studies, which have traditionally been state-level studies, one may conclude that the present 

study’s findings regarding the prevalence of adolescent susceptibility are, in general, lower 

than what has been previously reported. 

Hypothesis 1 

Proposition 1 and Hypotheses 1a through 1f seek to test whether common 

predictor variables of susceptibility such as age, household members smoking, an 

adolescent’s best friends’ smoking, receptivity, and exposure are systematically related to 

the levels of the 4-level hierarchy of susceptibility and differ in such a way as to support 

the belief that adolescents at higher levels of susceptibility are more often at risk in the 

context of each predictor variable than those at lower levels. 

Table 5a reports the conditional percentages of Never and Former Smoking 

adolescents at each of the three levels of the expanded (Not, Low, and High Susceptible) 

measures for each of the six risk profile variables. The table includes Chi-Square and 

effect size (w) values. Table 5b reports the percentages of adolescents at each of the four 

levels of the hierarchy featuring Never and Former Smokers combined.
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Table 5a: Conditional Analysis Profiles of Adolescents with Differing Expanded 

Levels of Susceptibility – Comparing Never Smokers vs. Former Smokers, National 

Youth Tobacco Surveys, (2000, 2002, 2004 Samples Merged)

Never Smoker Condition Former Smoker Condition 

Not 

Susceptible

Low 

Susceptibility

High 

Susceptibility

Not 

Susceptible

Low 

Susceptibility

High 

Susceptibility

Age: 

≤ 15, At 
Risk
16+

93.3%
96.1%

4.7%
2.7%

1.9%
1.1%

79.2%
86.3%

11.5%
8.3%

9.3%
5.4%

Within 
Conditions

χ
2 = 85.441; df = 2; n = 30,757, p ≤ .0001

Effect size (w) =.053
χ

2 = 78.496, df = 2, n = 8,972, p ≤ .0001
Effect size (w) =.094

Household 

Members 

Smoke:
Yes, At Risk
No

93.0%
94.6%

5.2%
3.7%

1.8%
1.7%

82.5%
82.2%

9.9%
10.4%

7.6%
7.4%

Within 
Conditions

χ
2 = 38.001, df = 2, n = 30,226, p ≤ .0001

Effect size (w)  = .035
χ

2 = 0.739, df = 2, n = 8,772, p ≤ .691
Effect size (w) =.009

Number of 

4 Best 

Friends 

Smoke:
3+, At Risk

≤ 2

83.1%
95.2%

11.1%
3.5%

5.6%
1.3%

70.0%
85.4%

15.4%
8.9%

14.6%
5.8%

Within 
Conditions

χ
2 = 429.449, df = 2, n = 27,140, p ≤ .0001

Effect size (w)  = .126

χ
2 = 170.518, df = 2, n = 7,703, p ≤ .0001

Effect size (w)  = .149

Promotion 

Sources 

Exposed to:

2+, At Risk

≤ 1

93.1%
94.4%

4.7%
4.0%

2.1%
1.6%

81.4%
82.6%

9.9%
10.3%

8.7%
7.1%

Within 
Conditions

χ
2 = 18.199, df = 2, n = 30,757, p ≤ .0001

Effect size (w)  = .024
χ

2 = 6.486, df = 2, n = 8,972, p ≤ .039
Effect size (w)  = .027

Receptive 

to Owning 

Promo 

Items:
Yes, At Risk
No

88.8%
94.8%

7.7%
3.7%

3.5%
1.5%

73.1%
84.2%

14.9%
9.2%

12.0%
6.6%

Within 
Conditions

χ
2 = 186.514, df = 2, n = 30,032, p ≤ .0001

Effect size (w)  = .079
χ

2 = 107.989, df = 2, n = 8,753, p ≤ .0001
Effect size (w)  = .111

Receptive 

to Wearing 

Promo 

Items:
Yes, At Risk
No

91.3%
96.7%

5.9%
2.6%

2.7%
0.8%

78.9%
87.2%

11.8%
7.9%

9.3%
5.0%
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Never Smoker Condition Former Smoker Condition 

Not 

Susceptible

Low 

Susceptibility

High 

Susceptibility

Not 

Susceptible

Low 

Susceptibility

High 

Susceptibility

Within 
Conditions

χ
2 = 397.840, df = 2, n = 30,273, p ≤ .0001

Effect size (w)  = .115

χ
2 = 104.500, df = 2, n = 8,807, p ≤ .0001

Effect size (w)  = .109

Table 5b: Profiles of Adolescents with Differing Hierarchical Levels of Susceptibility 

– Additive Model Merging Smoking Status and Susceptibility Level into an 

Expanded 4-Level Hierarchy, National Youth Tobacco Surveys, (2000, 2002, 2004 

Samples Merged)

Not 

Susceptible

Low 

Susceptibility

Intermediate 

Susceptibility

High 

Susceptibility

Age:

≤ 15, At Risk

16+

75.9%
65.9%

18.6
29.0

3.7
3.4

1.7
1.7

χ
2 = 534.558; df = 3; n = 39,729, p ≤ .0001

Effect size (w) = .116

Household 

Members Smoke:

Yes, At Risk 
No

64.7%
77.2%

28.7
18.1

4.2
3.3

2.3
1.4

χ
2 = 709.968; df = 3; n = 38,998, p ≤ .0001

Effect size (w) = .135

Number of 4 Best 

Friends Who 

Smoke:

3+, At Risk
≤ 2

49.5%
75.6%

35.0
20.4

9.6
2.9

5.9
1.2

χ
2 = 1163.563; df = 3; n = 34,843, p ≤ .0001

Effect size (w)  = .183

Promotion 

Sources Exposed 

to:

2+, At Risk
≤ 1

70.1%
73.8%

23.7
21.1

4.0
3.5

2.2
1.6

χ
2 = 61.303; df = 3; n = 39,729, p ≤ .0001

Effect size (w)  = .039

Receptive to 

Owning 

Promotional 

Items:

Yes, At Risk
No

60.6%
74.6%

28.5
20.9

7.1
3.1

3.8
1.4

Table 5a: Continued
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It is important to remember that Table 5b represents an additive hierarchical 

construct in which Never Smokers and Former Smokers are combined into one model, 

whereas Table 5a represents a conditional, expanded model in which Never and Former 

smokers are examined separately. 

As can be seen in both tables, the six risk profile variables examined across the levels 

of the hierarchy differ in their respective percentages. Five of the results are consistent 

with the hypotheses and are statistically significant. The analysis using age as a predictor 

variable, however, reveals results that are counter to Hypothesis 1a. The age variable 

produces a result that is counter-hypothesis due to the merger of Former Smoking status 

and adolescent ages. The Former Smokers who are at higher risk tend to be older, thus 

confounding the findings typically found with the age variable. 

Comparing the results in 5a and 5b, the Chi-Square values are consistently larger 

in 5b, though part of this is due to the merger of the samples creating larger sample sizes. 

Chi-Square effect size (w) is a useful effect size index in the analysis of contingency 

tables (Cohen, 1988). The effect size (w) values for the 2-level traditional, 3-level, 

expanded, and the 4-level hierarchy constructs are displayed in Table 5c. 

Using this effect size measure (w), Table 5c shows that effect size (w)

consistently increases from the 3-level expanded to the 4-level hierarchical constructs.

Not 

Susceptible

Low 

Susceptibility

Intermediate 

Susceptibility

High 

Susceptibility

χ
2 = 551.069; df = 3; n = 38,785, p ≤ .0001

Effect size (w)  = .119

Receptive to 

Wearing 

Promotional 

Items:

Yes, At Risk
No

67.0%
78.9%

25.4
18.2

5.2
2.1

2.5
0.9

χ
2 = 819.236; df = 3; n = 39,080, p ≤ .0001

w = .145

Table 5b: Continued
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Table 5c: Effect Sizes (w) for the 2 Level Traditional, 3-Level Expanded, and 4-

Level Hierarchical Constructs

2-Level 

Traditional

3-Level 

Expanded

4-Level 

Hierarchy

At Risk age group .053 .094 .116

At Risk household smoking group .035 .009 .135

At Risk Best Friends group .126 .149 .183

At Risk Exposure group .024 .027 .039

At Risk Receptive Owning group .079 .111 .119

At Risk Receptive Wearing group .115 .109 .145

This study now examines the differences described in Table 5b in the context of the 

specific Hypotheses 1a – 1f proposed:

• As has been indicated previously, the results in Table 5b do not support H1a. 

Counter to expectations, among the adolescents in the at risk age group, 75.9 

percent are Not Susceptible to smoking, and 24.1 percent are spread across the 

Low, Intermediate, and High Susceptibility levels. Among the not at risk group, 

65.9 percent are Not Susceptible, and 34.1 percent are spread across the three 

hierarchical susceptibility levels. 

• Hypothesis 1b states that household smoking is positively related to adolescent 

susceptibility, such that adolescents living in households with one or more 

smokers (At Risk) are more likely to be at higher levels of susceptibility to 

smoking. According to Table 5b, 64.7 percent of the household risk group are Not 

Susceptible to smoking. The remaining 35.3 percent are susceptible. As expected, 

comparing the At Risk versus not at risk adolescent respondents, consistently 

higher percentages of adolescents At Risk are in the Low, Intermediate, and High 

Susceptibility levels. Therefore, H1b is supported (χ2 = 709.968, df = 3, n = 

38,998, p ≤ .0001). 
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• Hypothesis H1c states that best friends’ smoking is positively related to 

adolescent susceptibility, such that adolescents who report a majority of their best 

friends smoke (At Risk) are more likely to be at higher levels of susceptibility to 

smoking. According to Table 5b, 49.5 percent of the best friends’ smoking at risk 

group are Not Susceptible to smoking. The remaining 50.5 percent are susceptible 

to some degree. As expected, when comparing the At Risk versus not at risk 

adolescent respondents, a consistently higher percentages of At Risk adolescents 

are in the Low, Intermediate, and High Susceptibility levels. Therefore, H1c is 

supported (χ2 = 1163.563, df = 3, n = 34,843, p ≤ .0001).

• Hypothesis 1d states that exposure to pro-tobacco media messages is positively 

related to adolescent susceptibility, such that adolescents who report being 

routinely exposed to two or more media sources promoting tobacco (At Risk) are 

more likely to be at higher levels of susceptibility to smoking. According to Table 

5b, 70.1 percent of the exposure at risk group are Not Susceptible to smoking. 

The remaining 29.9 percent are susceptible. Again, consistently higher 

percentages of adolescents At Risk are in the Low, Intermediate, and High 

Susceptibility levels than not at risk adolescents. Therefore, H1d is supported (χ2

= 61.303, df = 3, n = 39,729, p ≤ .0001). 

• Hypothesis 1e states that receptivity to owning pro-tobacco promotional items is 

positively related to adolescent susceptibility, such that adolescents who report 

that they have bought or received pro-tobacco promotional items in the past 12 

months (At Risk) are more likely to be at higher levels of susceptibility to 

smoking. According to Table 5b, 60.6 percent of the receptivity to owning risk 

group are Not Susceptible to smoking. The remaining 39.4 percent are 

susceptible. Once more, comparing the At Risk versus not at risk adolescent 

respondents, consistently higher percentages of adolescents At Risk are in the 

Low, Intermediate, and High Susceptibility levels. Therefore, H1e is supported 

(χ2 = 551.069, df = 3, n = 38,785, p ≤ .0001). 
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• Hypothesis 1f states that receptivity to wearing pro-tobacco promotional items is 

positively related to adolescent susceptibility, such that adolescents who report 

that they would use or wear pro-tobacco promotional items (the at risk group) are 

more likely to be at higher levels of susceptibility to smoking than those who are 

not at risk. According to Table 5b, 67.0 percent of the receptive to wearing at risk 

group are Not Susceptible to smoking. The remaining 33.1 percent are 

susceptible. As expected, when comparing those at risk versus those not at risk 

adolescent respondents, consistently higher percentages of adolescents At Risk 

are in the Low, Intermediate, and High Susceptibility levels. Therefore, H1f is 

supported (χ2 = 819.236, df = 3, n = 39,080, p ≤ .0001). 

Hypothesis 2. 

The second proposition states that in multivariate models, relationships between 

the predictor variables (age, household smoking, best friends’ smoking, pro-tobacco 

media message exposure, receptivity to pro-tobacco promotional items) and susceptibility 

to smoking are stronger when using the four-level, hierarchical measure of susceptibility. 

Specifically, Hypothesis 2a posits that, when compared to the traditional susceptibility 

construct, the overall model fitting information indicates a higher relationship between 

the predictor variables (age, household smoking, best friends’ smoking, pro-tobacco 

media message exposure, and receptivity to pro-tobacco promotional items) and 

susceptibility when the hierarchical measure is used. Also, Hypothesis 2b suggests that 

compared to multivariate odds ratios predicting the traditional susceptibility construct, 

the multivariate odds ratio relationships between the predictor variables and adolescent 

smoking susceptibility is stronger when using the hierarchical measure of susceptibility. 

In order to test hypotheses H2a and H2b, multinomial regression procedures are run 

with these six at risk predictor variables and the traditional and hierarchical susceptibility 

constructs this study. Table 6a describes the susceptibility prevalence, model fitting, Pseudo 

R2 (Tate, 2005), and goodness of fit results of the multinomial regression procedures for the 

two susceptibility constructs. Table 6a describes the parameter estimates for the two 

constructs, including the Wald statistics, odds ratios, and the odds ratio at 95 percent. 
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Table 6a: Multivariate Model Fitting and Relationship Results from Multinomial Regression 

Procedures Between the Risk Group Predictor Variables and 2-Level Traditional and 4-Level 

Hierarchical Susceptibility Constructs

Model

2-Level Traditional 

Susceptibility 

Model (excluding 

Former Smokers)

4-Level Hierarchical 

Susceptibility Model

Case Summaries

n 26,460 33,974

Susceptibility 
Percentages

Not 
Susceptible

94.5% 73.6%

Susceptible 5.5%

Low 21.5%

Intermediate 3.4%

High 1.5%

Model Fitting 

Information

-2 Log 
Likelihood

314.249 1065.962

Chi-Square 753.595 2620.45

df 6 18

Significance .000 .000

Pseudo R
2

Cox and 
Snell

.028 .074

Nagelkerke .081 .096

Goodness of Fit

Pearson χ2 = 75.171, 
df = 57, 
p = .054

χ2 = 271.817, 
df = 171, 
p = .000
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Table 6b: Parameter Estimates for the Risk Group Predictor Variables and the Traditional and 

Hierarchical Susceptibility Constructs

2-Level Traditional Susceptibility Model 4-Level Hierarchical Susceptibility 

Model

Reference Category = “0” –
No Susceptibility

Not Susceptible

Predictor 

Variable(s)

Wald OR Sig.* OR – 95% 

Confidence Interval 

Wald OR Sig.* OR – 95% 

Confidence Interval

Risk Groups

Age Risk 97.05 2.01 *** 1.75 - 2.31

Household Risk 1.18 1.07 0.95 - 1.20

Best Friends Smoke 
Risk

275.93 3.61 *** 3.10 - 4.20

Exposure Risk 2.12 1.09 0.97 - 1.23

Receptive-Own Risk 45.17 1.62 *** 1.41 - 1.87

Receptive – Wear 
Risk

255.66 2.61 *** 2.32 - 2.94

Low Susceptibility

Age Risk 433.76 0.56 *** 0.53 - 0.59

Household Risk 435.02 1.80 *** 1.70 - 1.90

Best Friends Smoke 
Risk

277.03 2.18 *** 1.99 - 2.39

Exposure Risk 7.44 1.09 ** 1.02 - 1.15

Receptive-Own Risk 58.28 1.36 *** 1.26 - 1.47

Receptive – Wear 
Risk

205.64 1.49 *** 1.41 - 1.57

Intermediate 

Susceptibility

Age Risk 0.15 1.03 0.90 - 1.17

Household Risk 12.07 1.25 *** 1.10 - 1.41

Best Friends Smoke 
Risk

333.20 4.24 *** 3.63 - 4.96

Exposure Risk 1.54 1.09 0.95 - 1.24

Receptive-Own Risk 88.89 2.03 *** 1.76 - 2.36

Receptive – Wear 
Risk

203.08 2.64 *** 2.31 - 3.01

High Susceptibility

Age Risk 0.28 0.95 0.79 - 1.15

Household Risk 25.65 1.59 *** 1.33 - 1.90

Best Friends Smoke 
Risk

303.85 6.00 *** 4.91 - 7.34

Exposure Risk 4.22 1.22 * 1.01 - 1.47

Receptive-Own Risk 64.57 2.31 *** 1.88 - 2.83

Receptive – Wear 

Risk

91.97 2.64 *** 2.17 - 3.23

Hypothesis 2a suggests that, when compared to a model using the traditional (2-

level) measure of susceptibility and including only Never Smokers, the overall model 

fitting information indicates a higher relationship between the predictor variables and the 

* = p < 0.05, ** = p < 0.01, *** = p < 0.001
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hierarchical measure of susceptibility. Table 6a confirms this. As can be seen in the 

Model Fitting Information, -2 Log Likelihoods and Chi-Squares (while always 

significant) improve from the traditional construct to the hierarchical model (Chi-Square 

for traditional construct: 753.595, df = 6, p = .000; Chi-square for expanded 4-level 

hierarchy: 2620.450, df = 18, p = .000). Furthermore, the strength of association between 

the predictor variables and each of the susceptibility models increases from the traditional 

construct to the hierarchy of susceptibility. The Cox and Snell Pseudo R2 values, 

measuring the amount of variance explained by the model, increase from .028 in the 

traditional construct to .074 in the 4-level hierarchy. Nagelkerke values (modifications of 

the Cox and Snell statistics and able to vary from 0 to 1, thus usually higher) increase 

from .081 in the traditional susceptibility construct to .096 in the expanded hierarchy. 

Admittedly, part of the differences between the two models is caused by the increase in 

sample size. However, these model-fitting values suggest that the relationship between 

the at risk predictor variables of susceptibility increases when one employs the four-level 

hierarchical measure of susceptibility rather than the traditional susceptibility construct. 

One may conclude that there is a higher relationship between the six predictor variables 

and the expanded hierarchy of susceptibility than there is between the predictor variables 

and the traditional susceptibility measure, based on the model fitting information from 

the multinomial regression procedures run on both models. Therefore, Hypothesis H2a is 

supported.

Readers may notice, however, that Pearson goodness-of-fit actually becomes 

worse as one transitions from the traditional construct to the hierarchy of susceptibility 

(Pearson goodness-of-fit Chi-Square = 75.171, df = 57, p = .054 for the traditional model, 

Chi-Square = 2620.450, df = 18, p = .000 for the hierarchy). This worsening goodness-of-

fit suggests there exists a better fit for this hierarchical model. Additionally, after both 

using the delta = .05 procedure to adjust for the ten cells with zero frequencies and 

bringing in all three single exposure variables separately (rather than the exposure index 

risk group variable), goodness of fit ceased to be significant for the hierarchical construct 

and became acceptable.  

Hypothesis H2b suggests that, when compared to multivariate odds ratios 

predicting the 2-level traditional measure of susceptibility, the multivariate odds ratio 

relationships between the six at risk predictor variables and susceptibility to smoking is 
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stronger when using the 4-level hierarchical measure of susceptibility proposed here. An 

examination of the odds ratios associated with the predictor variables and each 

susceptibility construct partially confirms this hypothesis as well. 

In the 2-level traditional construct, adolescents who are younger (the age at risk 

group) are 2.009 times more likely to be Susceptible than Not Susceptible, those who 

report a majority of their best friends smoked are 3.606 times more likely to be 

Susceptible than Not Susceptible, those receptive to owning pro-tobacco promotional 

items are 1.624 times more likely to be Susceptible than Not Susceptible, and those 

receptive to wearing pro-tobacco promotional items are 2.614 times more likely to be 

Susceptible. However, the household smoking and exposure to pro-tobacco messages risk 

group odds ratios are not significant in the traditional, dichotomous construct. 

Looking at the multinomial regression analyses in Table 6b and using No 

Susceptibility as a reference category, it is apparent that 1) receptivity to owning pro-

tobacco promotional items, 2) receptivity to wearing pro-tobacco promotional items, and 

3) having a majority of best friends who smoke are consistent systematic predictors of a 

hierarchical measure of susceptibility. Specifically, adolescents who are receptive to 

owning a pro-tobacco promotional item are 1.36 times (p ≤ .001, 95% CI = 1.26 – 1.47) 

more likely to be Low Susceptible to smoking. Adolescents who are receptive to owning 

a pro-tobacco promotional item are 2.03 times (p ≤ .001, 95% CI = 1.76 – 2.36) more 

likely to be Intermediate Susceptible to smoking, and they are 2.31 times (p ≤ .001, 95% 

CI = 1.88 – 2.83) more likely to be High Susceptible to smoking. 

A similar increasing pattern appears for receptivity to wearing pro-tobacco 

promotional items. The adolescents who are receptive to wearing pro-tobacco 

promotional items are 1.49 times (p ≤ .001, 95% CI = 1.41 – 1.47) more likely to be Low 

Susceptible to smoking. Once again, adolescents who are receptive to wearing pro-

tobacco promotional items are 2.64 times (p ≤ .001, 95% CI = 2.31 – 3.01) more likely to 

be Intermediate Susceptible to smoking, and they are 2.64 times (p ≤ .001, 95% CI = 2.17 

– 3.23) more likely to be High Susceptible to smoking.

Having a majority of best friends who smoke was also a consistent systematic 

predictor of the hierarchical susceptibility measure. Adolescents who report a majority of 

their four best friends smoke are 2.18 times (p ≤ .001, 95% CI = 1.99 – 2.39) more likely 

to be Low Susceptible than Not Susceptible and 4.24 times (p ≤ .001, 95% CI = 3.63 –
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4.96) more likely to be Intermediate Susceptible. Finally, these adolescents are 6.00 times 

(p ≤ .001, 95% CI = 4.91 – 7.34) more likely to be at the High Susceptibility level than 

Not Susceptible. 

Again, these odds ratio patterns suggest that these three variables are consistent 

systematic predictors of a hierarchical measure of susceptibility. At each level of the 

hierarchy, the odds ratios for these three variables increase. These variables, therefore, 

become increasingly important at the higher hierarchical levels of susceptibility. 

An analysis of the substantive differences between the odds ratios related to each 

risk group variable between the traditional and hierarchical susceptibility models reveals 

that the odds ratio confidence intervals for the constructs overlap (an indicator of odds 

ratio insignificance) at each level of the hierarchy except the High Susceptibility level. 

Specifically, the odds ratio confidence intervals do not overlap between the traditional 

model and the High Susceptibility level of the hierarchical model for the household 

smoking, best friends’ smoking, and receptivity to owning promotional items risk groups 

(also, at the Low Susceptible level, the household smoking risk group odds ratio 

confidence interval does not overlap with the household smoking odds ratio confidence 

interval in the traditional model). All other confidence intervals for all other variables in 

each of the hierarchical levels show some overlap with the odds ratio confidence intervals 

for the predictor variables in the traditional model. Thus, one may conclude that predicted 

relationships are greater among truly susceptible adolescents and that differences between 

traditional and hierarchical models appear in the High Susceptible group only. Therefore, 

Hypothesis H2b is supported among those adolescents in the High Susceptible group. 

Research Question 1

Research Question 1 seeks to understand how, if at all, the percentages of 

adolescents who are susceptible to smoking changed between 2000 and 2004 using the 

traditional two-level and the expanded hierarchical measure of susceptibility. This 

Research Question should provide evidence that adolescents become either more 

susceptible during those years or less susceptible, information that would be useful in 

informing future social marketing campaigns aimed at preventing smoking uptake in 

adolescents. Table 7 provides an initial examination of the proportion of adolescents in 

each level of the hierarchy from 2000 to 2004. 
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Table 7: The Percentage of Adolescents at Each Level of the Traditional and 

Hierarchy Susceptibility Constructs from 2000 to 2004.

YEARS

2000 2002 2004

2-Level 

Traditional 

Susceptibility 

Construct

Not Susceptible 94.0% 94.4% 94.0%

Susceptible 6.0% 5.6% 6.0%

4-Level 

Hierarchical 

Susceptibility 

Construct

Not Susceptible 69.3% 73.3% 76.6%

Low 

Susceptibility
24.4% 22.0% 18.6%

Intermediate 

Susceptibility
4.3% 3.2% 3.3%

High 

Susceptibility
2.1% 1.5% 1.5%

In the traditional two-level construct, among Never Smokers only, the proportion 

of those classified as Not Susceptible increases 0.4 percentage points from 2000 to 2002 

(from 94.0 percent to 94.4 percent) before decreasing 0.4 percentage points (back to 94.4 

percent) from 2002 to 2004. The proportion of Never Smoking adolescents at the 

Susceptible level falls 0.4 percentage points from 2000 to 2002 (from 6.0 percent to 5.6) 

before returning to 6.0 percent in 2004. The percentage of Not Susceptible adolescents 

increases slightly from 2000 to 2002 before decreasing to original levels in 2004. 

Among both Never and Former Smokers added to a susceptibility to smoking 

hierarchy, Table 7 provides evidence suggesting, as in the traditional construct, that the 

percentage of Not Susceptible adolescents increases from 2000 to 2002 (from 69.3 

percent to 73.3 percent), but, unlike the traditional susceptibility construct, in the 

expanded hierarchy these gains in Not Susceptible adolescents continue after 2002, rising 

3.3 percentage points to 76.6 percent in 2004. In the hierarchy, the percentage of 

adolescents at each level of susceptibility (Low, Intermediate, and High) generally 

decline from 2000 to 2004. 
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Table 8: Kruskal-Wallis Mean Ranks of the Hierarchical Susceptibility Construct 

from 2000 to 2004, National Youth Tobacco Surveys

Year N Mean Rank

2000 14,999 20592.58

2002 12,005 19736.85

2004 12,725 19128.30

(χ2 = 189.647, df = 2, n = 39,729, p 
≤ .0001)

Using the Kruskal-Wallis test procedure (Table 8), at an alpha level of .05, the 

null hypothesis that the group medians are equal across the three years of the survey is 

rejected. Therefore, we can reject the null that the three levels of the hierarchy have equal 

group medians from 2000 to 2002 and 2004. The 2000 data set has a higher mean rank 

than the 2002 and 2004 data sets. 

Using Tables 7 and 8, the two constructs examined here tell differing stories about 

how the percentages of Not Susceptible adolescents changed from 2000 to 2004. The 

traditional construct suggests that the percentage of Not Susceptible adolescents initially 

dropped before rising to original levels in 2004, a rather disheartening finding because it 

suggests anti-tobacco marketing and communications campaigns during this time aimed 

at preventing adolescents from becoming susceptible to smoking behavior may have been 

effective initially but lost their effectiveness between 2002 and 2004. However, the 

expanded hierarchy suggests that when Never and Former Smokers are considered 

together and when the traditional susceptibility construct is expanded into a hierarchy of 

susceptibility, the percentages of adolescents who are Not Susceptible and those who are 

either Low, Intermediate, or High are changing in a positive way. The percentage of Not 

Susceptible adolescents again increases (with accompanying decreases in the percentages 

of adolescents in the various susceptibility levels) from 2000 to 2002 but, rather than 

returning to 2000 levels in 2004 as was seen with the traditional construct, the extended 

hierarchy suggests the percentage of adolescents who were Not Susceptible continued to 

rise beyond 2002. A Kruskal-Wallis test revealed these group median differences to be 

significant.
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V. DISCUSSION

This study sought to improve anti-tobacco communication and social marketing 

campaigns by broadening the traditional, two-level susceptibility construct - one that 

includes Never Smokers only and is in common usage today - into one that classifies 

susceptible adolescents into degrees of susceptibility based on an expanded, four-level 

hierarchy, a hierarchy which includes both Never Smokers and Former Smokers. 

Previous research (Sarkar, 2007) recommended improving the traditional susceptibility 

construct by adding additional items used to measure susceptibility. This study endeavors 

to improve measurement of susceptibility not just by adding additional items (in this case, 

a prior behavior item) but also by expanding the model of susceptibility predicted by at 

risk groups and by including prior smoking behavior in the model. Six commonly used 

predictor variables of susceptibility were used to test how relationships between these 

variables and the traditional and expanded models changed. For five of the six predictor 

variables, patterns were consistent with the hypotheses, suggesting that household 

smoking, best friends’ smoking, exposure to pro-tobacco media messages, receptivity to 

owning pro-tobacco promotional items, and receptivity to wearing pro-tobacco 

promotional items are all positively related to the degree of adolescent susceptibility to 

smoking. The relationship between the hierarchy of susceptibility and the age at risk 

group variable was found to be counter to the hypothesized direction; however, that can 

be explained by the addition of Former Smokers who tended to be older and thus not in 

the age at risk group. 

Furthermore, multinomial regression procedures revealed that the multivariate 

model of the expanded hierarchy of susceptibility did in fact feature stronger 

relationships with these six predictor variables than did the traditional, 2-level 

susceptibility construct, as evidenced by both overall model fitting information and 

multivariate odds ratios. Weaker goodness-of-fit statistics, however, suggest some better 

fitting model exists. Finally, it was discovered that adolescent levels of susceptibility 

(Low, Intermediate, and High) decreased from 2000 to 2002 and from 2002 to 2004, 

concurrently the percentage of adolescents who were Not Susceptible increased 

significantly during this time. These findings differed from those obtained when the 

traditional construct was examined over this time period. That analysis revealed that the 
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percentage of Not Susceptible Never Smokers decreased from 2000 to 2002 before 

increasing and returning to original levels once more in 2004. 

The above findings show that specific, accepted risk variables of susceptibility are 

systematically related to an adolescent’s degree or level of susceptibility and are more 

strongly related to a hierarchy of susceptibility than they are to the traditional and widely 

used dichotomous susceptibility construct. However, the results found in the current 

study are somewhat tempered. Part of the results may be due to new measures of variance 

and expanded groups at risk. Also, the hierarchy of susceptibility was found to allow for 

better differentiation, but only at the highest level of the hierarchy (High Susceptibility) 

were relationships with the predictor variables notably different than those with the 

traditional construct.

Nevetheless, these findings are very important to health communicators and social 

marketers. As was shown in the literature review, an expanded hierarchy of 

susceptibility, one that describes an adolescent’s level of susceptibility to smoking and 

includes important Former Smoker groups in its classifications, can lead to greater 

segmentation of the adolescent audience and potentially greater anti-tobacco campaign 

effectiveness because it allows for the targeting of specific messages at adolescents who 

differ in their susceptibility level. It should be emphasized, however, that this study was 

not a strict segmentation study, but rather a study to develop further a variable that can be 

used to segment audiences. 

Ultimately, this study was performed with the goal of improving health 

communication and marketing campaigns aimed at preventing adolescents from the 

uptake or reuptake of smoking. This study sought to accomplish this goal by addressing 

the attitudes and cognitive predispositions to smoking that develop prior to any smoking 

behavior. By ascertaining if a hierarchy of susceptibility, one that included Former 

smokers and described the degree of an adolescent’s susceptibility to smoking as opposed 

to only whether or not he or she was susceptible, could be used with the customary 

variables that predict susceptibility, this study has devised a method for increasing the 

segmentation of adolescents. Such segmentation should thereby allow for more narrowly 

focused and targeted messaging. Based on the findings above, there are a variety of 

communications and marketing recommendations that can be proposed:
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• Segment the adolescent audience according to their hierarchical level of 

susceptibility. Based on adolescents’ responses to the three common 

susceptibility questions and their reported smoking status (either Never Smoker/ 

or Former Smoker), each adolescent’s degree of susceptibility can be established 

easily, as it was done using existing data sets in this study. Once this is completed, 

communicators should then have an idea which school, or town, or county, for 

example, had the most or the least susceptible adolescents. Message distribution 

could then be adjusted accordingly. Ideally, for example, the number of messages 

would increase (or the strength of the fear appeals, the urgency of the messages’ 

tones, the credibility of the spokespeople, etc.) as the susceptibility of the target 

audience increased. 

• Target adolescents by their predictor variable risk group status. We know 

age, household member smoking, best friends’ smoking, exposure, and 

willingness to wear or own tobacco promotional items predict an adolescent’s 

level or degree of susceptibility, and do so to a larger extent than they predict the 

traditional susceptibility construct. Communicators could easily segment and 

target adolescent audiences by these risk group variables. More persuasive, 

aggressive, or fearful messages intended for, for example, highly susceptible 

adolescents who are in their early teens or who report a majority of their best 

friends smoke or who are receptive to wearing or owning tobacco promotional 

items could and should be crafted. These are the adolescents at greatest risk of 

becoming even more susceptible and beginning or restarting smoking behavior in 

the future. As described above, ideally, the number of messages would increase 

(or the strength of the fear appeals, the urgency of the messages’ tones, the 

credibility of the spokespeople, etc.) as the age, number of friends who smoked, 

number of household members who smoked, etc. of the target audience increased. 

• Add prior smoking behavior (Never Smokers vs. Former Smokers) to the 

three common items used to measure susceptibility. One of the benefits of the 

study proposed here is that it does not require that new questionnaire items be 

created to measure susceptibility. What is proposed here is simply a new way of 
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using answers to the three items traditionally used to measure susceptibility. What 

is proposed here is that communicators simply analyze differently how 

adolescents responded to the two items measuring susceptibility in the context of 

time and to the item measuring susceptibility in the context of their best friend’s 

influence and use these results together with an adolescent’s prior smoking 

behavior (Never Smoker or Former Smoker) to assign these adolescents to a 

hierarchy of susceptibility, one that provides a richer understanding of just how 

willing the adolescents are to engage in future smoking behavior. 

• Do not neglect Former Smokers. Teenaged Former Smokers who have stopped 

smoking do so for a variety of reasons, but what is important is that they have 

stopped a potentially deadly behavior and done so early in their lives. However, 

most extant studies examining susceptibility have looked at Never Smokers only. 

This study questions the rationale of this trend. Former smokers represent just as 

valuable a targeting segment as Never Smokers, one anti-smoking advocates must 

keep from the re-uptake of smoking. Results would be the same if a Never 

Smoker started to smoke as they would if a Former Smoker began again - an 

adolescent would be engaging in a behavior that is addictive and which they 

would likely continue to engage in as they grew older. 

• To predict an adolescent’s degree of susceptibility, use his or her best 

friends’ smoking status, exposure to pro-tobacco media messaging, and 

willingness to own or wear tobacco promotional items. These variables were 

shown to be systematically related to the expanded hierarchy and to have stronger 

relationships to the expanded hierarchy than to the traditional susceptibility 

construct. 

• According to researchers, “persuasive communications targeting beliefs about the 

salient outcomes of a behavior are the best way to change attitudes” (Conner & 

Norman, 2005, 207). Messages such as these (namely, those about smoking 

outcomes) specifically targeted at those adolescents who have been identified 

as high on the hierarchy of susceptibility (or at risk for becoming so) may 
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represent the most considered and effective approach at curbing adolescent 

susceptibility to smoking. Such an approach would involve reaching students 

most in danger of later smoking behavior with messages deemed by researchers to 

be the most effective at stopping smoking uptake. 

• Tailor the severity or urgency of the persuasive message intended to keep 

adolescents from smoking to the level of the adolescent target group’s 

susceptibility. For some audience segments, communication campaigns should 

inoculate the audiences; for others, they should lead to behavioral change. 

Communication campaigns aimed at specific adolescent susceptibility segments 

should reflect these differences.

• Convey the dangers of increased susceptibility to smoking, and its predictors, 

to those low on the susceptibility hierarchy. In order to keep those adolescents 

who are low on the susceptibility hierarchy from climbing higher, it may be 

worthwile to target messages concerning the dangers and insidious influences of 

friends’ smoking, receptivity to promotional items, household members’ smoking, 

etc. to those who are presently Not or Low Susceptible to smoking. By increasing 

their awareness, they may be better equipped to resist these influences and refuse 

to become more susceptible because of them.

• Include parents in messaging. Parents with susceptible (either Low, 

Intermediate, or High) adolescent children may desire to understand further this 

measure and its implications and potential dangers. Also, parents whose 

adolescent children are not susceptible may wish to understand how to ensure 

their child stays that way. Parents should not be negelected in the messaging 

created to address adolescent susceptibility to smoking. 

• Special messages for Former Smokers who are at the High Susceptibility 

level should be crafted. These adolescents represent the segment at greatest risk 

for smoking behavior. As such, they deserve special attention in any future anti-

tobacco marketing and communication campaigns. 
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These recommendations, it is hoped, will contribute to the effectiveness of social 

marketing and health communication campaigns geared toward keeping adolescents from 

smoking. Ultimately, one of the most important goals of this study was that its 

conclusions be defensible. Careful attention was paid to using statistical measures of 

difference and association that were appropriate to the levels of measurement of the 

predictor variable and that satisfied the relevant assumptions of the technique. Special 

care was also taken to ensure each of the three data sets merged together were consistent 

in how the variables were measured, items were labeled, etc.

Another value of a study such as this is that it informs and could possible improve 

future versions of the NYTS survey. Given the relatively small changes in R2, new ways 

of measuring susceptibility (perhaps including prior smoking behavior) need to be 

considered. Also, additional predictor variables of susceptibility such as adolescent 

attitudes toward smoking, cigarettes, and cigarette companies should be included and 

measured consistently in each new version of the NYTS. Based on the results here, it is 

believed that such changes would improve the surveys’ ability to measure adolescent 

susceptibility effectively.

Originally, the expanded susceptibility hierarchy included additional layers borne 

from the logical temporal ordering of the items used to measure susceptibility. It was 

conceived that the question “If one of your best friends offered you a cigarette, would 

you smoke it?” implied a willingness (or unwillingness) to smoke by the respondent in 

the most immediate timeframe, thus this item was originally considered the most 

extreme. If a respondent answered “Yes” to this question, it was originally conceived that 

he was indicating that if his best friend offered him a cigarette in the next hour or even 

the next minute, he would smoke it. The next most immediate and extreme question of 

the three items was “Do you think you will try a cigarette soon?” which ascertains a 

respondent’s willingness to smoke in the near future, but not as immediately as the 

question about a respondent’s willingness to smoke a cigarette (possibly at that very 

moment) if offered one by a best friend. The question “Do you think you will smoke a 

cigarette at anytime during the next year?” is the least immediate and thus extreme of the 

three, ascertaining a respondent’s willingness to smoke in the near distant future but not 

“soon” or immediately (if offered a cigarette by a friend). 
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This logical ordering of these three items lead the researcher to assume that a 

respondent who thinks he or she will smoke “soon” would also be willing to smoke 

immediately (if offered a cigarette by a best friend immediately) and one who thinks he 

or she will smoke one year from now would also think he or she will smoke “soon” and 

immediately. A respondent who thinks he will smoke one year from now, soon, and 

immediately represents a response set that may be considered an ideal “perfect scale 

type” and could be expected to be more reliable (Torgerson, 1958, 319). If a respondent 

indicates he thinks he will smoke immediately but does not think he or she will smoke 

soon or one year from now, such responses would seem relatively more inconsistent and 

unreliable than a respondent who indicates he will smoke not just immediately but also 

soon or one year from now. It was believed initially that at risk predictor variables groups 

might be more predictive of an adolescent’s degree of susceptibility if that adolescent’s 

response pattern was reliable compared to a respondent whose response pattern to these 

three items, and thus level of susceptibility, was unreliable. Such an analysis of variables 

to determine if the variables form a scale is referred to as a scalogram analysis

(Torgerson, 1958). Originally, a scalogram analysis was conceived as a component of 

this study and the four-level hierarchy was to have been expanded to include additional 

“Unreliable” and “Reliable” classifications of the Low and Intermediate levels. 

However, this analysis encountered problems which lead to these additional levels 

being dropped from the final expanded hierarchy. Scalogram analyses depend on 

sufficient reproducibility, or the ability to predict a respondent’s responses to items in a 

scale based on their responses to earlier items. As a general rule, Guttman’s coefficients 

of reproducibility (a standard measure) should be 0.90 or above. Guttman coefficients of 

reproducibility (Rep) were computed for the “Unreliable” and “Reliable” classifications 

but proved insufficient (below the 0.90 threshold) in each of the three data sets. ). In 

2000, the calculated Rep for the Susceptibility scalogram analysis was 0.799, in 2002 the 

calculated Rep was 0.795, and in 2004 the Rep was 0.812. Therefore, sufficient 

justification for partitioning adolescents into additional “Unreliable” and “Reliable” 

levels of susceptibility was lacking. A revised model that eliminated these classifications 

was thus considered more defensible. 

It should be noted that this study does not claim the traditional, two-level 

susceptibility construct originally proposed by Pierce et al. in the early 1990s is invalid, 
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nor does this study mean to suggest that the tried-and-true traditional construct used so 

often in the past should be retired. What this study suggests is that there is room for a 

separate, more expanded hierarchical construct that ascertains the degree to which an 

adolescent is susceptible and that includes Former Smokers. The hierarchy proposed here 

allow for greater segmentation of an audience based on the level of susceptibility of its 

members, segmentation which one would expect to contribute a great deal more to the 

success of a campaign than the traditional dichotomous construct. 

As in all studies, this study is not without limitations. Because pre-existing data 

sets were used, the variables and operationalizations of the study were constrained to 

those employed in the NYTS data sets. Fortunately, common predictor variables were 

measured in ways similar to what is the norm, as was the susceptibility construct, so 

using the NYTS data set to answer this study’s questions was effective. However, there 

was no option to perhaps include in the study other predictor variables of susceptibility 

that the NYTS data sets did not measure. The scope of this study, in other words, was in 

some ways constrained by the scope of the NYTS survey and its methodology, 

procedures, respondents, and variables. Future studies into levels of susceptibility in 

adolescents may wish to expand the scope of the study to include new and different 

variables, perhaps, or alternate operationalizations of susceptibility. Doing so would 

require original data or alternate pre-existing data sets other than the NYTS. 

Readers may note in Table 6 that Pearson goodness-of-fit statistics decrease in 

their significance from .054 in the traditional two-level model to .000 in the three level 

conditional hierarchy and the expanded, four-level, additive hierarchy. Such results were 

counter to expectations. Goodness of fit statistics describe how effective a model is in 

describing eventual outcome variables. Significant goodness-of-fit statistics imply there 

may be a better model out there. These significant statistics may have been caused by, 

among other possibilities, the fact that some cells in the multinomial regression 

procedures had 0 frequencies. Such findings could also be due to measurement problems 

with some of the predictor variables or at risk groups. Future research is needed in which 

additional predictor variables are added to the model and it is determined if the goodness 

of fit statistics for the hierarchical constructs can be made nonsignificant.

Adolescent attitudes toward smoking, tobacco products, and tobacco companies 

themselves represent one logical predictor variable of the degree of susceptibility that 
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could be added to the model proposed here. Such attitudes have been found to predict 

whether or not an adolescent is susceptible, and whether they are related to the expanded 

susceptibility model and how strong this relationship is would be a worthwhile addition 

to this study. Such attitudes were not included in this study’s at risk predictor variable 

groups because the construct was not measured in a uniform manner across the three 

NYTS surveys used in this study. 

As was described above, there were telling differences in results between the 

2000, 2002, and 2004 data sets. These three data sets were used in the hopes of 

reinforcing findings and, in many cases, that is what happened, but differences and 

inconsistencies across data sets were revealed. It is uncertain to what exactly these 

differences and inconsistencies can be attributed. The three data sets were 

methodologically identical. Furthermore, the NYTS is a reputable study conducted by 

experts in the survey research field and by organizations known for their methodological 

rigor. That being said, differences in results may have been caused by certain unknown 

discrepancies in data gathering, respondent selection, etc. Alternately, the survey 

instruments used from year to year were not exactly the same – the order of the items was 

rearranged slightly in later years and there were some subtle changes in item wording or 

response sets. Beyond this, it would be difficult to ascribe the discrepancies in the 

performances of the variables, the varying odd’s ratios and relationships, etc. to anything 

beyond the actual differences in the data sets and respondents themselves. 

Perhaps the most logical extension of this study’s research would be to test how 

well the various levels of the hierarchies proposed above do in actually predicting 

subsequent smoking behavior. It would be supposed that those high on the hierarchy 

would be more likely to engage in actual smoking behavior in the future than those lower 

in their degree of susceptibility. Such a study would require longitudinal data in which 

respondents who indicated a degree of susceptibility could be monitored in the future and 

their smoking statuses obtained at a later date. A combination of including attitude as a 

predictor variable and studying this hierarchy of susceptibility in the context of a true 

longitudinal study should provide some fascinating results. 

In the original design of this study, three additional data sets were also included, 

namely the Monitoring the Future studies, the Legacy Media Tracking Study, and the 

National Survey on Drug Use and Health. These additional surveys also featured 
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common questions measuring susceptibility and its predictors and were conducted over 

multiple years. However, analyzing four surveys each with multiple years’ worth of data 

sets was deemed overly burdensome and unnecessary in light of this study’s objectives. 

Therefore, the list of surveys was narrowed down and the most appropriate was selected. 

Future studies, however, may wish to attempt to replicate this study’s research design and 

methodology on these other studies and ascertain whether or not similar findings 

regarding the ability of certain variables to predict an adolescent’s degree of 

susceptibility (rather than merely if they are susceptible) are found.
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CONCLUSION

Adolescent susceptibility to smoking, or the lack of a firm conviction or intention 

not to smoke in the future, is of profound importance to the health of young people. 

Adolescents who are susceptible to smoking are at increasing odds of initiating behavior 

that causes health problems both numerous and deadly. Currently, researchers’ 

understanding of susceptibility is limited to whether an adolescent is or is not susceptible, 

a dichotomous rendering that ignores any levels or degrees of susceptibility as well as 

prior smoking behavior. This study extended this understanding by broadening the 

susceptibility construct into a hierarchy of susceptibility, one that featured degrees or 

levels of susceptibility and included prior smoking behavior. It discerned whether or not 

it was possible to use common predictor variables of susceptibility to determine not just 

whether an adolescent is susceptible or not susceptible, but to what degree they are 

susceptible - ultimately deciding that household member smoking, peer smoking, 

exposure to pro-tobacco messaging, and receptivity to owning and wearing pro-tobacco 

promotional items are systematically related to a hierarchical measure of susceptibility 

and are more strongly related to this new hierarchy than they are to the traditional 

susceptibility construct at the hierarchy’s High Susceptibility level. Such information 

extends the already useful and widely-referenced construct of ‘susceptibility’ and is 

invaluable in informing future anti-smoking advertising, educational, or health campaigns 

and increasing the relevance of anti-smoking messages, specifically targeted at those 

young people who are liable to smoke or to begin smoking again.  
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APPENDIX A

Florida State University

Office of the Vice President For 
Research Human Subjects Committee 
Tallahassee, Florida 32306-2742
(850) 644-8633. FAX (850) 644-4392
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Date: 3/20/2007

To:
Everett Laborde
3007 Shamrock St. North, 
#33 Tallahassee, FL 32309

Dept.: 
COMMUNICATION

From: 

Re:

Thomas L.  Jacobson, Chair

Use of Human Subjects in Research
A Hierarchy of the Adolescent Smoking 
Susceptibility Construct

The forms that you submitted to this office in regard to the use of human subjects in the proposal referenced 
above have been reviewed by the Human Subjects Committee at its meeting on 3/14/2007. Your project was 
approved by the Committee.

The Human Subjects Committee has not evaluated your proposal for scientific merit, except to weigh the risk to 
the human participants and the aspects of the proposal related to potential risk and benefit. This approval does 
not replace any departmental or other approvals which may be required.

If the project has not been completed by 3/12/2008 you must request renewed approval for 
continuation of the project.

You are advised that any change in protocol in this project must be approved by resubmission of the project to 
the Committee for approval. The principal investigator must promptly report, in writing, any unexpected 
problems causing risks to research subjects or others.

By copy of this memorandum, the chairman of your department and/or your major professor is reminded that 
he/she is responsible for being informed concerning research projects involving human subjects in the 
department, and should review protocols of such investigations as often as needed to insure that the project is 
being conducted in compliance with our institution and with DHHS regulations.

This institution has an Assurance on file with the Office for Protection from Research Risks. The Assurance 
Number is IRB00000446.

cc: Gary Heald HSC No. 
2007.118
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APPENDIX B

Table 9: Uncollapsed and Collapsed Predictor Variables Crosstabs x Traditional, 2-

Level Susceptibility Construct, National Youth Tobacco Survey, 2000, 2002, and 

2004 Combined Samples:

Crosstab

8296 618 8914

93.1% 6.9% 100.0%

6938 541 7479

92.8% 7.2% 100.0%

5649 333 5982

94.4% 5.6% 100.0%

4461 209 4670

95.5% 4.5% 100.0%

3596 116 3712

96.9% 3.1% 100.0%

28940 1817 30757

94.1% 5.9% 100.0%

Count

% within ADOLESCENT_

AGE  AGE IN YEARS

Count

% within ADOLESCENT_

AGE  AGE IN YEARS

Count

% within ADOLESCENT_

AGE  AGE IN YEARS

Count

% within ADOLESCENT_

AGE  AGE IN YEARS

Count

% within ADOLESCENT_

AGE  AGE IN YEARS

Count

% within ADOLESCENT_

AGE  AGE IN YEARS

13.0000

14.0000

15.0000

16.0000

17.0000

ADOLESCENT_AGE 

AGE IN YEARS

Total

.0000  LOW 1.0000  HIGH

SUSCEPTIBLE_2 

SUSCEPTIBILITY 2 LEVELS

Total

Chi-Square Tests

110.706a 4 .000

120.045 4 .000

97.405 1 .000

30757

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The

minimum expected count is 219.29.

a. 

Symmetric Measures

-.056 .005 -9.885 .000c

-.054 .005 -9.441 .000c

30757

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 9: Continued

AGE_RISK_GROUP * SUSCEPTIBLE_2  SUSCEPTIBILITY 2 LEVELS

Crosstab

8057 325 8382

96.1% 3.9% 100.0%

20883 1492 22375

93.3% 6.7% 100.0%

28940 1817 30757

94.1% 5.9% 100.0%

Count

% within AGE_

RISK_GROUP

Count

% within AGE_

RISK_GROUP

Count

% within AGE_

RISK_GROUP

.0000  NO

1.0000  YES AT RISK

AGE_RISK_GROUP

Total

.0000  LOW 1.0000  HIGH

SUSCEPTIBLE_2 

SUSCEPTIBILITY 2 LEVELS

Total

Chi-Square Tests

85.440b 1 .000

84.938 1 .000

92.694 1 .000

.000 .000

85.437 1 .000

30757

Pearson Chi-Square

Continuity Correctiona

Likelihood Ratio

Fisher's Exact Test

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

Exact Sig.

(2-sided)

Exact Sig.

(1-sided)

Computed only for a 2x2 tablea. 

0 cells (.0%) have expected count less than 5. The minimum expected count is 495.

17.

b. 

Symmetric Measures

.053 .005 9.256 .000c

.053 .005 9.256 .000c

30757

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 9: Continued

HOUSEHOLD_MEMBER_SMOKES  1 OR MORE HOUSEHOLD MEMBERS SMOKE * 
SUSCEPTIBLE_2  SUSCEPTIBILITY 2 LEVELS

Crosstab

19789 1127 20916

94.6% 5.4% 100.0%

8658 652 9310

93.0% 7.0% 100.0%

28447 1779 30226

94.1% 5.9% 100.0%

Count

% within HOUSEHOLD_

MEMBER_SMOKES  1 OR

MORE HOUSEHOLD

MEMBERS SMOKE

Count

% within HOUSEHOLD_

MEMBER_SMOKES  1 OR

MORE HOUSEHOLD

MEMBERS SMOKE

Count

% within HOUSEHOLD_

MEMBER_SMOKES  1 OR

MORE HOUSEHOLD

MEMBERS SMOKE

.0000  NO

1.0000  YES

HOUSEHOLD_MEMBER_

SMOKES  1 OR MORE

HOUSEHOLD MEMBERS

SMOKE

Total

.0000  LOW 1.0000  HIGH

SUSCEPTIBLE_2 

SUSCEPTIBILITY 2 LEVELS

Total

Chi-Square Tests

30.335b 1 .000

30.044 1 .000

29.454 1 .000

.000 .000

30.334 1 .000

30226

Pearson Chi-Square

Continuity Correctiona

Likelihood Ratio

Fisher's Exact Test

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

Exact Sig.

(2-sided)

Exact Sig.

(1-sided)

Computed only for a 2x2 tablea. 

0 cells (.0%) have expected count less than 5. The minimum expected count is 547.

96.

b. 

Symmetric Measures

.032 .006 5.510 .000c

.032 .006 5.510 .000c

30226

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 9: Continued

HOUSEHOLD_RISK_GROUP * SUSCEPTIBLE_2  SUSCEPTIBILITY 2 LEVELS

Crosstab

19789 1127 20916

94.6% 5.4% 100.0%

8658 652 9310

93.0% 7.0% 100.0%

28447 1779 30226

94.1% 5.9% 100.0%

Count

% within HOUSEHOLD_

RISK_GROUP

Count

% within HOUSEHOLD_

RISK_GROUP

Count

% within HOUSEHOLD_

RISK_GROUP

.0000  NO

1.0000  YES AT RISK

HOUSEHOLD_RISK_

GROUP

Total

.0000  LOW 1.0000  HIGH

SUSCEPTIBLE_2 

SUSCEPTIBILITY 2 LEVELS

Total

Chi-Square Tests

30.335b 1 .000

30.044 1 .000

29.454 1 .000

.000 .000

30.334 1 .000

30226

Pearson Chi-Square

Continuity Correctiona

Likelihood Ratio

Fisher's Exact Test

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

Exact Sig.

(2-sided)

Exact Sig.

(1-sided)

Computed only for a 2x2 tablea. 

0 cells (.0%) have expected count less than 5. The minimum expected count is 547.

96.

b. 

Symmetric Measures

.032 .006 5.510 .000c

.032 .006 5.510 .000c

30226

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 9: Continued

BEST_FRIENDS_SMOKE  NUMBER OF 4 BEST FRIENDS WHO SMOKE * SUSCEPTIBLE_2  
SUSCEPTIBILITY 2 LEVELS

Crosstab

19574 738 20312

96.4% 3.6% 100.0%

3064 267 3331

92.0% 8.0% 100.0%

1675 229 1904

88.0% 12.0% 100.0%

683 118 801

85.3% 14.7% 100.0%

641 151 792

80.9% 19.1% 100.0%

25637 1503 27140

94.5% 5.5% 100.0%

Count

% within BEST_

FRIENDS_SMOKE 

NUMBER OF 4 BEST

FRIENDS WHO SMOKE

Count

% within BEST_

FRIENDS_SMOKE 

NUMBER OF 4 BEST

FRIENDS WHO SMOKE

Count

% within BEST_

FRIENDS_SMOKE 

NUMBER OF 4 BEST

FRIENDS WHO SMOKE

Count

% within BEST_

FRIENDS_SMOKE 

NUMBER OF 4 BEST

FRIENDS WHO SMOKE

Count

% within BEST_

FRIENDS_SMOKE 

NUMBER OF 4 BEST

FRIENDS WHO SMOKE

Count

% within BEST_

FRIENDS_SMOKE 

NUMBER OF 4 BEST

FRIENDS WHO SMOKE

.0000

1.0000

2.0000

3.0000

4.0000

BEST_FRIENDS_SMOKE 

NUMBER OF 4 BEST

FRIENDS WHO SMOKE

Total

.0000  LOW 1.0000  HIGH

SUSCEPTIBLE_2 

SUSCEPTIBILITY 2 LEVELS

Total

Chi-Square Tests

739.690a 4 .000

576.972 4 .000

736.680 1 .000

27140

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The

minimum expected count is 43.86.

a. 

Symmetric Measures

.165 .008 27.517 .000c

.154 .007 25.690 .000c

27140

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 9: Continued

BEST_FRIENDS_SMOKE_RISK_GROUP * SUSCEPTIBLE_2  SUSCEPTIBILITY 2 LEVELS

Crosstab

24313 1234 25547

95.2% 4.8% 100.0%

1324 269 1593

83.1% 16.9% 100.0%

25637 1503 27140

94.5% 5.5% 100.0%

Count

% within BEST_

FRIENDS_SMOKE_

RISK_GROUP

Count

% within BEST_

FRIENDS_SMOKE_

RISK_GROUP

Count

% within BEST_

FRIENDS_SMOKE_

RISK_GROUP

.0000  NO

1.0000  YES AT RISK

BEST_FRIENDS_

SMOKE_RISK_GROUP

Total

.0000  LOW 1.0000  HIGH

SUSCEPTIBLE_2 

SUSCEPTIBILITY 2 LEVELS

Total

Chi-Square Tests

416.630b 1 .000

414.329 1 .000

286.394 1 .000

.000 .000

416.615 1 .000

27140

Pearson Chi-Square

Continuity Correctiona

Likelihood Ratio

Fisher's Exact Test

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

Exact Sig.

(2-sided)

Exact Sig.

(1-sided)

Computed only for a 2x2 tablea. 

0 cells (.0%) have expected count less than 5. The minimum expected count is 88.

22.

b. 

Symmetric Measures

.124 .010 20.569 .000c

.124 .010 20.569 .000c

27140

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 9: Continued

EXPOSURE_INTERNET  EXPOSURE TO PRO-TOBACCO MESSAGES ON INTERNET * 
SUSCEPTIBLE_2  SUSCEPTIBILITY 2 LEVELS

Crosstab

26220 1557 27777

94.4% 5.6% 100.0%

2268 221 2489

91.1% 8.9% 100.0%

28488 1778 30266

94.1% 5.9% 100.0%

Count

% within EXPOSURE_

INTERNET  EXPOSURE

TO PRO-TOBACCO

MESSAGES ON

INTERNET

Count

% within EXPOSURE_

INTERNET  EXPOSURE

TO PRO-TOBACCO

MESSAGES ON

INTERNET

Count

% within EXPOSURE_

INTERNET  EXPOSURE

TO PRO-TOBACCO

MESSAGES ON

INTERNET

.0000  NO

1.0000  YES

EXPOSURE_INTERNET 

EXPOSURE TO

PRO-TOBACCO

MESSAGES ON

INTERNET

Total

.0000  LOW 1.0000  HIGH

SUSCEPTIBLE_2 

SUSCEPTIBILITY 2 LEVELS

Total

Chi-Square Tests

44.274b 1 .000

43.684 1 .000

39.117 1 .000

.000 .000

44.273 1 .000

30266

Pearson Chi-Square

Continuity Correctiona

Likelihood Ratio

Fisher's Exact Test

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

Exact Sig.

(2-sided)

Exact Sig.

(1-sided)

Computed only for a 2x2 tablea. 

0 cells (.0%) have expected count less than 5. The minimum expected count is 146.

22.

b. 

Symmetric Measures

.038 .007 6.659 .000c

.038 .007 6.659 .000c

30266

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 9: Continued

EXPOSURE_INTERNET_RISK_GROUP * SUSCEPTIBLE_2  SUSCEPTIBILITY 2 LEVELS

Crosstab

26220 1557 27777

94.4% 5.6% 100.0%

2268 221 2489

91.1% 8.9% 100.0%

28488 1778 30266

94.1% 5.9% 100.0%

Count

% within EXPOSURE_

INTERNET_RISK_

GROUP

Count

% within EXPOSURE_

INTERNET_RISK_

GROUP

Count

% within EXPOSURE_

INTERNET_RISK_

GROUP

.0000  NO

1.0000  YES AT RISK

EXPOSURE_INTERNET_

RISK_GROUP

Total

.0000  LOW 1.0000  HIGH

SUSCEPTIBLE_2 

SUSCEPTIBILITY 2 LEVELS

Total

Chi-Square Tests

44.274b 1 .000

43.684 1 .000

39.117 1 .000

.000 .000

44.273 1 .000

30266

Pearson Chi-Square

Continuity Correctiona

Likelihood Ratio

Fisher's Exact Test

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

Exact Sig.

(2-sided)

Exact Sig.

(1-sided)

Computed only for a 2x2 tablea. 

0 cells (.0%) have expected count less than 5. The minimum expected count is 146.

22.

b. 

Symmetric Measures

.038 .007 6.659 .000c

.038 .007 6.659 .000c

30266

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 9: Continued

EXPOSURE_PRINT  EXPOSURE TO PRO-TOBACCO MESSAGES IN NEWSPAPERS OR 
MAGAZINES * SUSCEPTIBLE_2  SUSCEPTIBILITY 2 LEVELS

Crosstab

20366 1205 21571

94.4% 5.6% 100.0%

7890 555 8445

93.4% 6.6% 100.0%

28256 1760 30016

94.1% 5.9% 100.0%

Count

% within EXPOSURE_

PRINT  EXPOSURE TO

PRO-TOBACCO

MESSAGES IN

NEWSPAPERS OR

MAGAZINES

Count

% within EXPOSURE_

PRINT  EXPOSURE TO

PRO-TOBACCO

MESSAGES IN

NEWSPAPERS OR

MAGAZINES

Count

% within EXPOSURE_

PRINT  EXPOSURE TO

PRO-TOBACCO

MESSAGES IN

NEWSPAPERS OR

MAGAZINES

.0000  NO

1.0000  YES

EXPOSURE_PRINT 

EXPOSURE TO

PRO-TOBACCO

MESSAGES IN

NEWSPAPERS OR

MAGAZINES

Total

.0000  LOW 1.0000  HIGH

SUSCEPTIBLE_2 

SUSCEPTIBILITY 2 LEVELS

Total

Chi-Square Tests

10.684b 1 .001

10.506 1 .001

10.456 1 .001

.001 .001

10.683 1 .001

30016

Pearson Chi-Square

Continuity Correctiona

Likelihood Ratio

Fisher's Exact Test

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

Exact Sig.

(2-sided)

Exact Sig.

(1-sided)

Computed only for a 2x2 tablea. 

0 cells (.0%) have expected count less than 5. The minimum expected count is 495.

18.

b. 

Symmetric Measures

.019 .006 3.269 .001c

.019 .006 3.269 .001c

30016

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 



96

Table 9: Continued

EXPOSURE_PRINT_RISK_GROUP * SUSCEPTIBLE_2  SUSCEPTIBILITY 2 LEVELS

Crosstab

20366 1205 21571

94.4% 5.6% 100.0%

7890 555 8445

93.4% 6.6% 100.0%

28256 1760 30016

94.1% 5.9% 100.0%

Count

% within EXPOSURE_

PRINT_RISK_GROUP

Count

% within EXPOSURE_

PRINT_RISK_GROUP

Count

% within EXPOSURE_

PRINT_RISK_GROUP

.0000  NO

1.0000  YES AT RISK

EXPOSURE_PRINT_

RISK_GROUP

Total

.0000  LOW 1.0000  HIGH

SUSCEPTIBLE_2 

SUSCEPTIBILITY 2 LEVELS

Total

Chi-Square Tests

10.684b 1 .001

10.506 1 .001

10.456 1 .001

.001 .001

10.683 1 .001

30016

Pearson Chi-Square

Continuity Correctiona

Likelihood Ratio

Fisher's Exact Test

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

Exact Sig.

(2-sided)

Exact Sig.

(1-sided)

Computed only for a 2x2 tablea. 

0 cells (.0%) have expected count less than 5. The minimum expected count is 495.

18.

b. 

Symmetric Measures

.019 .006 3.269 .001c

.019 .006 3.269 .001c

30016

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 9: Continued

EXPOSURE_STORES  EXPOSURE TO PRO-TOBACCO MESSAGES IN STORES * 
SUSCEPTIBLE_2  SUSCEPTIBILITY 2 LEVELS

Crosstab

9843 588 10431

94.4% 5.6% 100.0%

18435 1177 19612

94.0% 6.0% 100.0%

28278 1765 30043

94.1% 5.9% 100.0%

Count

% within EXPOSURE_

STORES  EXPOSURE

TO PRO-TOBACCO

MESSAGES IN STORES

Count

% within EXPOSURE_

STORES  EXPOSURE

TO PRO-TOBACCO

MESSAGES IN STORES

Count

% within EXPOSURE_

STORES  EXPOSURE

TO PRO-TOBACCO

MESSAGES IN STORES

.0000  NO

1.0000  YES

EXPOSURE_STORES 

EXPOSURE TO

PRO-TOBACCO

MESSAGES IN STORES

Total

.0000  LOW 1.0000  HIGH

SUSCEPTIBLE_2 

SUSCEPTIBILITY 2 LEVELS

Total

Chi-Square Tests

1.635b 1 .201

1.570 1 .210

1.645 1 .200

.207 .105

1.635 1 .201

30043

Pearson Chi-Square

Continuity Correctiona

Likelihood Ratio

Fisher's Exact Test

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

Exact Sig.

(2-sided)

Exact Sig.

(1-sided)

Computed only for a 2x2 tablea. 

0 cells (.0%) have expected count less than 5. The minimum expected count is 612.

81.

b. 

Symmetric Measures

.007 .006 1.279 .201c

.007 .006 1.279 .201c

30043

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 9: Continued

EXPOSURE_STORES_RISK_GROUP * SUSCEPTIBLE_2  SUSCEPTIBILITY 2 LEVELS

Crosstab

9843 588 10431

94.4% 5.6% 100.0%

18435 1177 19612

94.0% 6.0% 100.0%

28278 1765 30043

94.1% 5.9% 100.0%

Count

% within EXPOSURE_

STORES_RISK_GROUP

Count

% within EXPOSURE_

STORES_RISK_GROUP

Count

% within EXPOSURE_

STORES_RISK_GROUP

.0000  NO

1.0000  YES AT RISK

EXPOSURE_STORES_

RISK_GROUP

Total

.0000  LOW 1.0000  HIGH

SUSCEPTIBLE_2 

SUSCEPTIBILITY 2 LEVELS

Total

Chi-Square Tests

1.635b 1 .201

1.570 1 .210

1.645 1 .200

.207 .105

1.635 1 .201

30043

Pearson Chi-Square

Continuity Correctiona

Likelihood Ratio

Fisher's Exact Test

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

Exact Sig.

(2-sided)

Exact Sig.

(1-sided)

Computed only for a 2x2 tablea. 

0 cells (.0%) have expected count less than 5. The minimum expected count is 612.

81.

b. 

Symmetric Measures

.007 .006 1.279 .201c

.007 .006 1.279 .201c

30043

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 9: Continued

EXPOSURE_RISK * SUSCEPTIBLE_2  SUSCEPTIBILITY 2 LEVELS

Crosstab

8931 529 9460

94.4% 5.6% 100.0%

12626 745 13371

94.4% 5.6% 100.0%

6182 421 6603

93.6% 6.4% 100.0%

1201 122 1323

90.8% 9.2% 100.0%

28940 1817 30757

94.1% 5.9% 100.0%

Count

% within

EXPOSURE_RISK

Count

% within

EXPOSURE_RISK

Count

% within

EXPOSURE_RISK

Count

% within

EXPOSURE_RISK

Count

% within

EXPOSURE_RISK

.0000

1.0000

2.0000

3.0000

EXPOSURE_RISK

Total

.0000  LOW 1.0000  HIGH

SUSCEPTIBLE_2 

SUSCEPTIBILITY 2 LEVELS

Total

Chi-Square Tests

33.151a 3 .000

29.560 3 .000

18.569 1 .000

30757

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The

minimum expected count is 78.16.

a. 

Symmetric Measures

.025 .006 4.310 .000c

.021 .006 3.666 .000c

30757

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 9: Continued

EXPOSURE_RISK_GROUP * SUSCEPTIBLE_2  SUSCEPTIBILITY 2 LEVELS

Crosstab

21557 1274 22831

94.4% 5.6% 100.0%

7383 543 7926

93.1% 6.9% 100.0%

28940 1817 30757

94.1% 5.9% 100.0%

Count

% within EXPOSURE_

RISK_GROUP

Count

% within EXPOSURE_

RISK_GROUP

Count

% within EXPOSURE_

RISK_GROUP

.0000  NO

1.0000  YES AT RISK

EXPOSURE_

RISK_GROUP

Total

.0000  LOW 1.0000  HIGH

SUSCEPTIBLE_2 

SUSCEPTIBILITY 2 LEVELS

Total

Chi-Square Tests

17.092b 1 .000

16.864 1 .000

16.584 1 .000

.000 .000

17.091 1 .000

30757

Pearson Chi-Square

Continuity Correctiona

Likelihood Ratio

Fisher's Exact Test

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

Exact Sig.

(2-sided)

Exact Sig.

(1-sided)

Computed only for a 2x2 tablea. 

0 cells (.0%) have expected count less than 5. The minimum expected count is 468.

24.

b. 

Symmetric Measures

.024 .006 4.135 .000c

.024 .006 4.135 .000c

30757

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 9: Continued

RECEPTIVE_OWN_PROTOBACCO_ITEMS  RECEPTIVE - BOUGHT OR RECEIVED 
TOBACCO PROMO ITEMS IN PAST 12 MONTHS * SUSCEPTIBLE_2  SUSCEPTIBILITY 2 
LEVELS

Crosstab

25399 1399 26798

94.8% 5.2% 100.0%

2873 361 3234

88.8% 11.2% 100.0%

28272 1760 30032

94.1% 5.9% 100.0%

Count

% within RECEPTIVE_

OWN_PROTOBACCO_

ITEMS  RECEPTIVE -

BOUGHT OR RECEIVED

TOBACCO PROMO ITEMS

IN PAST 12 MONTHS

Count

% within RECEPTIVE_

OWN_PROTOBACCO_

ITEMS  RECEPTIVE -

BOUGHT OR RECEIVED

TOBACCO PROMO ITEMS

IN PAST 12 MONTHS

Count

% within RECEPTIVE_

OWN_PROTOBACCO_

ITEMS  RECEPTIVE -

BOUGHT OR RECEIVED

TOBACCO PROMO ITEMS

IN PAST 12 MONTHS

.0000  NO

1.0000  YES

RECEPTIVE_OWN_

PROTOBACCO_ITEMS 

RECEPTIVE - BOUGHT

OR RECEIVED TOBACCO

PROMO ITEMS IN PAST

12 MONTHS

Total

.0000  LOW 1.0000  HIGH

SUSCEPTIBLE_2 

SUSCEPTIBILITY 2 LEVELS

Total

Chi-Square Tests

184.688b 1 .000

183.612 1 .000

152.726 1 .000

.000 .000

184.682 1 .000

30032

Pearson Chi-Square

Continuity Correctiona

Likelihood Ratio

Fisher's Exact Test

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

Exact Sig.

(2-sided)

Exact Sig.

(1-sided)

Computed only for a 2x2 tablea. 

0 cells (.0%) have expected count less than 5. The minimum expected count is 189.

53.

b. 

Symmetric Measures

.078 .007 13.632 .000c

.078 .007 13.632 .000c

30032

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 9: Continued

RECEPTIVE_OWN_RISK_GROUP * SUSCEPTIBLE_2  SUSCEPTIBILITY 2 LEVELS

Crosstab

25399 1399 26798

94.8% 5.2% 100.0%

2873 361 3234

88.8% 11.2% 100.0%

28272 1760 30032

94.1% 5.9% 100.0%

Count

% within RECEPTIVE_

OWN_RISK_GROUP

Count

% within RECEPTIVE_

OWN_RISK_GROUP

Count

% within RECEPTIVE_

OWN_RISK_GROUP

.0000  NO

1.0000  YES AT RISK

RECEPTIVE_OWN_

RISK_GROUP

Total

.0000  LOW 1.0000  HIGH

SUSCEPTIBLE_2 

SUSCEPTIBILITY 2 LEVELS

Total

Chi-Square Tests

184.688b 1 .000

183.612 1 .000

152.726 1 .000

.000 .000

184.682 1 .000

30032

Pearson Chi-Square

Continuity Correctiona

Likelihood Ratio

Fisher's Exact Test

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

Exact Sig.

(2-sided)

Exact Sig.

(1-sided)

Computed only for a 2x2 tablea. 

0 cells (.0%) have expected count less than 5. The minimum expected count is 189.

53.

b. 

Symmetric Measures

.078 .007 13.632 .000c

.078 .007 13.632 .000c

30032

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 9: Continued

RECEPTIVE_WEAR_PROTOBACCO_ITEMS  RECEPTIVE - WOULD USE OR WEAR 
TOBACCO ADVERTISING MERCHANDISE * SUSCEPTIBLE_2  SUSCEPTIBILITY 2 LEVELS

Crosstab

15401 533 15934

96.7% 3.3% 100.0%

13095 1244 14339

91.3% 8.7% 100.0%

28496 1777 30273

94.1% 5.9% 100.0%

Count

% within RECEPTIVE_

WEAR_PROTOBACCO_

ITEMS  RECEPTIVE -

WOULD USE OR WEAR

TOBACCO ADVERTISING

MERCHANDISE

Count

% within RECEPTIVE_

WEAR_PROTOBACCO_

ITEMS  RECEPTIVE -

WOULD USE OR WEAR

TOBACCO ADVERTISING

MERCHANDISE

Count

% within RECEPTIVE_

WEAR_PROTOBACCO_

ITEMS  RECEPTIVE -

WOULD USE OR WEAR

TOBACCO ADVERTISING

MERCHANDISE

.0000  NO

1.0000  YES

RECEPTIVE_WEAR_

PROTOBACCO_ITEMS 

RECEPTIVE - WOULD

USE OR WEAR

TOBACCO ADVERTISING

MERCHANDISE

Total

.0000  LOW 1.0000  HIGH

SUSCEPTIBLE_2 

SUSCEPTIBILITY 2 LEVELS

Total

Chi-Square Tests

388.131b 1 .000

387.167 1 .000

395.342 1 .000

.000 .000

388.118 1 .000

30273

Pearson Chi-Square

Continuity Correctiona

Likelihood Ratio

Fisher's Exact Test

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

Exact Sig.

(2-sided)

Exact Sig.

(1-sided)

Computed only for a 2x2 tablea. 

0 cells (.0%) have expected count less than 5. The minimum expected count is 841.

69.

b. 

Symmetric Measures

.113 .005 19.828 .000c

.113 .005 19.828 .000c

30273

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 9: Continued

RECEPTIVE_WEAR_RISK_GROUP * SUSCEPTIBLE_2  SUSCEPTIBILITY 2 LEVELS

Crosstab

15401 533 15934

96.7% 3.3% 100.0%

13095 1244 14339

91.3% 8.7% 100.0%

28496 1777 30273

94.1% 5.9% 100.0%

Count

% within RECEPTIVE_

WEAR_RISK_GROUP

Count

% within RECEPTIVE_

WEAR_RISK_GROUP

Count

% within RECEPTIVE_

WEAR_RISK_GROUP

.0000  NO

1.0000  YES AT RISK

RECEPTIVE_WEAR_

RISK_GROUP

Total

.0000  LOW 1.0000  HIGH

SUSCEPTIBLE_2 

SUSCEPTIBILITY 2 LEVELS

Total

Chi-Square Tests

388.131b 1 .000

387.167 1 .000

395.342 1 .000

.000 .000

388.118 1 .000

30273

Pearson Chi-Square

Continuity Correctiona

Likelihood Ratio

Fisher's Exact Test

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

Exact Sig.

(2-sided)

Exact Sig.

(1-sided)

Computed only for a 2x2 tablea. 

0 cells (.0%) have expected count less than 5. The minimum expected count is 841.

69.

b. 

Symmetric Measures

.113 .005 19.828 .000c

.113 .005 19.828 .000c

30273

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 10: Uncollapsed and Collapsed Predictor Variables x Conditional, 3-Level 

Expanded Construct: Never Smokers Only

ADOLESCENT_AGE  AGE IN YEARS * SUSCEPTIBLE_3  SUSCEPTIBILITY 3 LEVELS

Crosstab

8296 453 165 8914

93.1% 5.1% 1.9% 100.0%

6938 357 184 7479

92.8% 4.8% 2.5% 100.0%

5649 248 85 5982

94.4% 4.1% 1.4% 100.0%

4461 145 64 4670

95.5% 3.1% 1.4% 100.0%

3596 85 31 3712

96.9% 2.3% .8% 100.0%

28940 1288 529 30757

94.1% 4.2% 1.7% 100.0%

Count

% within ADOLESCENT_

AGE  AGE IN YEARS

Count

% within ADOLESCENT_

AGE  AGE IN YEARS

Count

% within ADOLESCENT_

AGE  AGE IN YEARS

Count

% within ADOLESCENT_

AGE  AGE IN YEARS

Count

% within ADOLESCENT_

AGE  AGE IN YEARS

Count

% within ADOLESCENT_

AGE  AGE IN YEARS

13.0000

14.0000

15.0000

16.0000

17.0000

ADOLESCENT_AGE 

AGE IN YEARS

Total

.0000  LOW

1.0000 

INTERME

DIATE 2.0000  HIGH

SUSCEPTIBLE_3  SUSCEPTIBILITY 3

LEVELS

Total

Chi-Square Tests

122.755a 8 .000

130.608 8 .000

85.848 1 .000

30757

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The

minimum expected count is 63.84.

a. 

Symmetric Measures

-.053 .005 -9.278 .000c

-.054 .005 -9.431 .000c

30757

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 10: Continued

AGE_RISK_GROUP * SUSCEPTIBLE_3  SUSCEPTIBILITY 3 LEVELS

Crosstab

8057 230 95 8382

96.1% 2.7% 1.1% 100.0%

20883 1058 434 22375

93.3% 4.7% 1.9% 100.0%

28940 1288 529 30757

94.1% 4.2% 1.7% 100.0%

Count

% within AGE_

RISK_GROUP

Count

% within AGE_

RISK_GROUP

Count

% within AGE_

RISK_GROUP

.0000  NO

1.0000  YES AT RISK

AGE_RISK_GROUP

Total

.0000  LOW

1.0000 

INTERME

DIATE 2.0000  HIGH

SUSCEPTIBLE_3  SUSCEPTIBILITY 3

LEVELS

Total

Chi-Square Tests

85.441a 2 .000

92.696 2 .000

75.242 1 .000

30757

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The

minimum expected count is 144.16.

a. 

Symmetric Measures

.049 .005 8.685 .000c

.053 .005 9.251 .000c

30757

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 10: Continued

HOUSEHOLD_MEMBER_SMOKES  1 OR MORE HOUSEHOLD MEMBERS SMOKE * 
SUSCEPTIBLE_3  SUSCEPTIBILITY 3 LEVELS

Crosstab

19789 775 352 20916

94.6% 3.7% 1.7% 100.0%

8658 487 165 9310

93.0% 5.2% 1.8% 100.0%

28447 1262 517 30226

94.1% 4.2% 1.7% 100.0%

Count

% within HOUSEHOLD_

MEMBER_SMOKES  1 OR

MORE HOUSEHOLD

MEMBERS SMOKE

Count

% within HOUSEHOLD_

MEMBER_SMOKES  1 OR

MORE HOUSEHOLD

MEMBERS SMOKE

Count

% within HOUSEHOLD_

MEMBER_SMOKES  1 OR

MORE HOUSEHOLD

MEMBERS SMOKE

.0000  NO

1.0000  YES

HOUSEHOLD_MEMBER_

SMOKES  1 OR MORE

HOUSEHOLD MEMBERS

SMOKE

Total

.0000  LOW

1.0000 

INTERME

DIATE 2.0000  HIGH

SUSCEPTIBLE_3  SUSCEPTIBILITY 3

LEVELS

Total

Chi-Square Tests

38.001a 2 .000

36.579 2 .000

17.925 1 .000

30226

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The

minimum expected count is 159.24.

a. 

Symmetric Measures

.024 .006 4.235 .000c

.031 .006 5.432 .000c

30226

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 10: Continued

HOUSEHOLD_RISK_GROUP * SUSCEPTIBLE_3  SUSCEPTIBILITY 3 LEVELS

Crosstab

19789 775 352 20916

94.6% 3.7% 1.7% 100.0%

8658 487 165 9310

93.0% 5.2% 1.8% 100.0%

28447 1262 517 30226

94.1% 4.2% 1.7% 100.0%

Count

% within HOUSEHOLD_

RISK_GROUP

Count

% within HOUSEHOLD_

RISK_GROUP

Count

% within HOUSEHOLD_

RISK_GROUP

.0000  NO

1.0000  YES AT RISK

HOUSEHOLD_RISK_

GROUP

Total

.0000  LOW

1.0000 

INTERME

DIATE 2.0000  HIGH

SUSCEPTIBLE_3  SUSCEPTIBILITY 3

LEVELS

Total

Chi-Square Tests

38.001a 2 .000

36.579 2 .000

17.925 1 .000

30226

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The

minimum expected count is 159.24.

a. 

Symmetric Measures

.024 .006 4.235 .000c

.031 .006 5.432 .000c

30226

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 10: Continued

BEST_FRIENDS_SMOKE  NUMBER OF 4 BEST FRIENDS WHO SMOKE * SUSCEPTIBLE_3  
SUSCEPTIBILITY 3 LEVELS

Crosstab

19574 562 176 20312

96.4% 2.8% .9% 100.0%

3064 192 75 3331

92.0% 5.8% 2.3% 100.0%

1675 149 80 1904

88.0% 7.8% 4.2% 100.0%

683 81 37 801

85.3% 10.1% 4.6% 100.0%

641 98 53 792

80.9% 12.4% 6.7% 100.0%

25637 1082 421 27140

94.5% 4.0% 1.6% 100.0%

Count

% within BEST_

FRIENDS_SMOKE 

NUMBER OF 4 BEST

FRIENDS WHO SMOKE

Count

% within BEST_

FRIENDS_SMOKE 

NUMBER OF 4 BEST

FRIENDS WHO SMOKE

Count

% within BEST_

FRIENDS_SMOKE 

NUMBER OF 4 BEST

FRIENDS WHO SMOKE

Count

% within BEST_

FRIENDS_SMOKE 

NUMBER OF 4 BEST

FRIENDS WHO SMOKE

Count

% within BEST_

FRIENDS_SMOKE 

NUMBER OF 4 BEST

FRIENDS WHO SMOKE

Count

% within BEST_

FRIENDS_SMOKE 

NUMBER OF 4 BEST

FRIENDS WHO SMOKE

.0000

1.0000

2.0000

3.0000

4.0000

BEST_FRIENDS_SMOKE 

NUMBER OF 4 BEST

FRIENDS WHO SMOKE

Total

.0000  LOW

1.0000 

INTERME

DIATE 2.0000  HIGH

SUSCEPTIBLE_3  SUSCEPTIBILITY 3

LEVELS

Total

Chi-Square Tests

770.372a 8 .000

592.969 8 .000

744.930 1 .000

27140

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The

minimum expected count is 12.29.

a. 

Symmetric Measures

.166 .009 27.675 .000c

.155 .007 25.802 .000c

27140

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 10: Continued

BEST_FRIENDS_SMOKE_RISK_GROUP * SUSCEPTIBLE_3  SUSCEPTIBILITY 3 LEVELS

Crosstab

24313 903 331 25547

95.2% 3.5% 1.3% 100.0%

1324 179 90 1593

83.1% 11.2% 5.6% 100.0%

25637 1082 421 27140

94.5% 4.0% 1.6% 100.0%

Count

% within BEST_

FRIENDS_SMOKE_

RISK_GROUP

Count

% within BEST_

FRIENDS_SMOKE_

RISK_GROUP

Count

% within BEST_

FRIENDS_SMOKE_

RISK_GROUP

.0000  NO

1.0000  YES AT RISK

BEST_FRIENDS_

SMOKE_RISK_GROUP

Total

.0000  LOW

1.0000 

INTERME

DIATE 2.0000  HIGH

SUSCEPTIBLE_3  SUSCEPTIBILITY 3

LEVELS

Total

Chi-Square Tests

429.449a 2 .000

291.082 2 .000

416.748 1 .000

27140

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The

minimum expected count is 24.71.

a. 

Symmetric Measures

.124 .010 20.573 .000c

.124 .010 20.656 .000c

27140

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 10: Continued

EXPOSURE_INTERNET  EXPOSURE TO PRO-TOBACCO MESSAGES ON INTERNET * 
SUSCEPTIBLE_3  SUSCEPTIBILITY 3 LEVELS

Crosstab

26220 1122 435 27777

94.4% 4.0% 1.6% 100.0%

2268 142 79 2489

91.1% 5.7% 3.2% 100.0%

28488 1264 514 30266

94.1% 4.2% 1.7% 100.0%

Count

% within EXPOSURE_

INTERNET  EXPOSURE

TO PRO-TOBACCO

MESSAGES ON

INTERNET

Count

% within EXPOSURE_

INTERNET  EXPOSURE

TO PRO-TOBACCO

MESSAGES ON

INTERNET

Count

% within EXPOSURE_

INTERNET  EXPOSURE

TO PRO-TOBACCO

MESSAGES ON

INTERNET

.0000  NO

1.0000  YES

EXPOSURE_INTERNET 

EXPOSURE TO

PRO-TOBACCO

MESSAGES ON

INTERNET

Total

.0000  LOW

1.0000 

INTERME

DIATE 2.0000  HIGH

SUSCEPTIBLE_3  SUSCEPTIBILITY 3

LEVELS

Total

Chi-Square Tests

52.554a 2 .000

44.660 2 .000

52.361 1 .000

30266

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The

minimum expected count is 42.27.

a. 

Symmetric Measures

.042 .007 7.242 .000c

.039 .007 6.735 .000c

30266

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 10: Continued

EXPOSURE_INTERNET_RISK_GROUP * SUSCEPTIBLE_3  SUSCEPTIBILITY 3 LEVELS

Crosstab

26220 1122 435 27777

94.4% 4.0% 1.6% 100.0%

2268 142 79 2489

91.1% 5.7% 3.2% 100.0%

28488 1264 514 30266

94.1% 4.2% 1.7% 100.0%

Count

% within EXPOSURE_

INTERNET_RISK_

GROUP

Count

% within EXPOSURE_

INTERNET_RISK_

GROUP

Count

% within EXPOSURE_

INTERNET_RISK_

GROUP

.0000  NO

1.0000  YES AT RISK

EXPOSURE_INTERNET_

RISK_GROUP

Total

.0000  LOW

1.0000 

INTERME

DIATE 2.0000  HIGH

SUSCEPTIBLE_3  SUSCEPTIBILITY 3

LEVELS

Total

Chi-Square Tests

52.554a 2 .000

44.660 2 .000

52.361 1 .000

30266

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The

minimum expected count is 42.27.

a. 

Symmetric Measures

.042 .007 7.242 .000c

.039 .007 6.735 .000c

30266

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 10: Continued

EXPOSURE_PRINT  EXPOSURE TO PRO-TOBACCO MESSAGES IN NEWSPAPERS OR 
MAGAZINES * SUSCEPTIBLE_3  SUSCEPTIBILITY 3 LEVELS

Crosstab

20366 866 339 21571

94.4% 4.0% 1.6% 100.0%

7890 384 171 8445

93.4% 4.5% 2.0% 100.0%

28256 1250 510 30016

94.1% 4.2% 1.7% 100.0%

Count

% within EXPOSURE_

PRINT  EXPOSURE TO

PRO-TOBACCO

MESSAGES IN

NEWSPAPERS OR

MAGAZINES

Count

% within EXPOSURE_

PRINT  EXPOSURE TO

PRO-TOBACCO

MESSAGES IN

NEWSPAPERS OR

MAGAZINES

Count

% within EXPOSURE_

PRINT  EXPOSURE TO

PRO-TOBACCO

MESSAGES IN

NEWSPAPERS OR

MAGAZINES

.0000  NO

1.0000  YES

EXPOSURE_PRINT 

EXPOSURE TO

PRO-TOBACCO

MESSAGES IN

NEWSPAPERS OR

MAGAZINES

Total

.0000  LOW

1.0000 

INTERME

DIATE 2.0000  HIGH

SUSCEPTIBLE_3  SUSCEPTIBILITY 3

LEVELS

Total

Chi-Square Tests

12.098a 2 .002

11.771 2 .003

12.097 1 .001

30016

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The

minimum expected count is 143.49.

a. 

Symmetric Measures

.020 .006 3.479 .001c

.019 .006 3.300 .001c

30016

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 10: Continued

EXPOSURE_PRINT_RISK_GROUP * SUSCEPTIBLE_3  SUSCEPTIBILITY 3 LEVELS

Crosstab

20366 866 339 21571

94.4% 4.0% 1.6% 100.0%

7890 384 171 8445

93.4% 4.5% 2.0% 100.0%

28256 1250 510 30016

94.1% 4.2% 1.7% 100.0%

Count

% within EXPOSURE_

PRINT_RISK_GROUP

Count

% within EXPOSURE_

PRINT_RISK_GROUP

Count

% within EXPOSURE_

PRINT_RISK_GROUP

.0000  NO

1.0000  YES AT RISK

EXPOSURE_PRINT_

RISK_GROUP

Total

.0000  LOW

1.0000 

INTERME

DIATE 2.0000  HIGH

SUSCEPTIBLE_3  SUSCEPTIBILITY 3

LEVELS

Total

Chi-Square Tests

12.098a 2 .002

11.771 2 .003

12.097 1 .001

30016

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The

minimum expected count is 143.49.

a. 

Symmetric Measures

.020 .006 3.479 .001c

.019 .006 3.300 .001c

30016

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 10: Continued

EXPOSURE_STORES  EXPOSURE TO PRO-TOBACCO MESSAGES IN STORES * 
SUSCEPTIBLE_3  SUSCEPTIBILITY 3 LEVELS

Crosstab

9843 418 170 10431

94.4% 4.0% 1.6% 100.0%

18435 833 344 19612

94.0% 4.2% 1.8% 100.0%

28278 1251 514 30043

94.1% 4.2% 1.7% 100.0%

Count

% within EXPOSURE_

STORES  EXPOSURE

TO PRO-TOBACCO

MESSAGES IN STORES

Count

% within EXPOSURE_

STORES  EXPOSURE

TO PRO-TOBACCO

MESSAGES IN STORES

Count

% within EXPOSURE_

STORES  EXPOSURE

TO PRO-TOBACCO

MESSAGES IN STORES

.0000  NO

1.0000  YES

EXPOSURE_STORES 

EXPOSURE TO

PRO-TOBACCO

MESSAGES IN STORES

Total

.0000  LOW

1.0000 

INTERME

DIATE 2.0000  HIGH

SUSCEPTIBLE_3  SUSCEPTIBILITY 3

LEVELS

Total

Chi-Square Tests

1.654a 2 .437

1.664 2 .435

1.559 1 .212

30043

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The

minimum expected count is 178.46.

a. 

Symmetric Measures

.007 .006 1.248 .212c

.007 .006 1.282 .200c

30043

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 10: Continued

EXPOSURE_STORES_RISK_GROUP * SUSCEPTIBLE_3  SUSCEPTIBILITY 3 LEVELS

Crosstab

9843 418 170 10431

94.4% 4.0% 1.6% 100.0%

18435 833 344 19612

94.0% 4.2% 1.8% 100.0%

28278 1251 514 30043

94.1% 4.2% 1.7% 100.0%

Count

% within EXPOSURE_

STORES_RISK_GROUP

Count

% within EXPOSURE_

STORES_RISK_GROUP

Count

% within EXPOSURE_

STORES_RISK_GROUP

.0000  NO

1.0000  YES AT RISK

EXPOSURE_STORES_

RISK_GROUP

Total

.0000  LOW

1.0000 

INTERME

DIATE 2.0000  HIGH

SUSCEPTIBLE_3  SUSCEPTIBILITY 3

LEVELS

Total

Chi-Square Tests

1.654a 2 .437

1.664 2 .435

1.559 1 .212

30043

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The

minimum expected count is 178.46.

a. 

Symmetric Measures

.007 .006 1.248 .212c

.007 .006 1.282 .200c

30043

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 10: Continued

EXPOSURE_RISK * SUSCEPTIBLE_3  SUSCEPTIBILITY 3 LEVELS

Crosstab

8931 376 153 9460

94.4% 4.0% 1.6% 100.0%

12626 536 209 13371

94.4% 4.0% 1.6% 100.0%

6182 305 116 6603

93.6% 4.6% 1.8% 100.0%

1201 71 51 1323

90.8% 5.4% 3.9% 100.0%

28940 1288 529 30757

94.1% 4.2% 1.7% 100.0%

Count

% within

EXPOSURE_RISK

Count

% within

EXPOSURE_RISK

Count

% within

EXPOSURE_RISK

Count

% within

EXPOSURE_RISK

Count

% within

EXPOSURE_RISK

.0000

1.0000

2.0000

3.0000

EXPOSURE_RISK

Total

.0000  LOW

1.0000 

INTERME

DIATE 2.0000  HIGH

SUSCEPTIBLE_3  SUSCEPTIBILITY 3

LEVELS

Total

Chi-Square Tests

48.937a 6 .000

39.371 6 .000

21.048 1 .000

30757

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The

minimum expected count is 22.75.

a. 

Symmetric Measures

.026 .006 4.589 .000c

.021 .006 3.692 .000c

30757

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 10: Continued

EXPOSURE_RISK_GROUP * SUSCEPTIBLE_3  SUSCEPTIBILITY 3 LEVELS

Crosstab

21557 912 362 22831

94.4% 4.0% 1.6% 100.0%

7383 376 167 7926

93.1% 4.7% 2.1% 100.0%

28940 1288 529 30757

94.1% 4.2% 1.7% 100.0%

Count

% within EXPOSURE_

RISK_GROUP

Count

% within EXPOSURE_

RISK_GROUP

Count

% within EXPOSURE_

RISK_GROUP

.0000  NO

1.0000  YES AT RISK

EXPOSURE_

RISK_GROUP

Total

.0000  LOW

1.0000 

INTERME

DIATE 2.0000  HIGH

SUSCEPTIBLE_3  SUSCEPTIBILITY 3

LEVELS

Total

Chi-Square Tests

18.199a 2 .000

17.588 2 .000

18.021 1 .000

30757

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The

minimum expected count is 136.32.

a. 

Symmetric Measures

.024 .006 4.246 .000c

.024 .006 4.163 .000c

30757

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 10: Continued

RECEPTIVE_OWN_PROTOBACCO_ITEMS  RECEPTIVE - BOUGHT OR RECEIVED 
TOBACCO PROMO ITEMS IN PAST 12 MONTHS * SUSCEPTIBLE_3  SUSCEPTIBILITY 3 
LEVELS

Crosstab

25399 1000 399 26798

94.8% 3.7% 1.5% 100.0%

2873 248 113 3234

88.8% 7.7% 3.5% 100.0%

28272 1248 512 30032

94.1% 4.2% 1.7% 100.0%

Count

% within RECEPTIVE_

OWN_PROTOBACCO_

ITEMS  RECEPTIVE -

BOUGHT OR RECEIVED

TOBACCO PROMO ITEMS

IN PAST 12 MONTHS

Count

% within RECEPTIVE_

OWN_PROTOBACCO_

ITEMS  RECEPTIVE -

BOUGHT OR RECEIVED

TOBACCO PROMO ITEMS

IN PAST 12 MONTHS

Count

% within RECEPTIVE_

OWN_PROTOBACCO_

ITEMS  RECEPTIVE -

BOUGHT OR RECEIVED

TOBACCO PROMO ITEMS

IN PAST 12 MONTHS

.0000  NO

1.0000  YES

RECEPTIVE_OWN_

PROTOBACCO_ITEMS 

RECEPTIVE - BOUGHT

OR RECEIVED TOBACCO

PROMO ITEMS IN PAST

12 MONTHS

Total

.0000  LOW

1.0000 

INTERME

DIATE 2.0000  HIGH

SUSCEPTIBLE_3  SUSCEPTIBILITY 3

LEVELS

Total

Chi-Square Tests

186.514a 2 .000

153.791 2 .000

175.203 1 .000

30032

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The

minimum expected count is 55.13.

a. 

Symmetric Measures

.076 .008 13.275 .000c

.079 .007 13.664 .000c

30032

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 10: Continued

RECEPTIVE_OWN_RISK_GROUP * SUSCEPTIBLE_3  SUSCEPTIBILITY 3 LEVELS

Crosstab

25399 1000 399 26798

94.8% 3.7% 1.5% 100.0%

2873 248 113 3234

88.8% 7.7% 3.5% 100.0%

28272 1248 512 30032

94.1% 4.2% 1.7% 100.0%

Count

% within RECEPTIVE_

OWN_RISK_GROUP

Count

% within RECEPTIVE_

OWN_RISK_GROUP

Count

% within RECEPTIVE_

OWN_RISK_GROUP

.0000  NO

1.0000  YES AT RISK

RECEPTIVE_OWN_

RISK_GROUP

Total

.0000  LOW

1.0000 

INTERME

DIATE 2.0000  HIGH

SUSCEPTIBLE_3  SUSCEPTIBILITY 3

LEVELS

Total

Chi-Square Tests

186.514a 2 .000

153.791 2 .000

175.203 1 .000

30032

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The

minimum expected count is 55.13.

a. 

Symmetric Measures

.076 .008 13.275 .000c

.079 .007 13.664 .000c

30032

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 10: Continued

RECEPTIVE_WEAR_PROTOBACCO_ITEMS  RECEPTIVE - WOULD USE OR WEAR 
TOBACCO ADVERTISING MERCHANDISE * SUSCEPTIBLE_3  SUSCEPTIBILITY 3 LEVELS

Crosstab

15401 408 125 15934

96.7% 2.6% .8% 100.0%

13095 853 391 14339

91.3% 5.9% 2.7% 100.0%

28496 1261 516 30273

94.1% 4.2% 1.7% 100.0%

Count

% within RECEPTIVE_

WEAR_PROTOBACCO_

ITEMS  RECEPTIVE -

WOULD USE OR WEAR

TOBACCO ADVERTISING

MERCHANDISE

Count

% within RECEPTIVE_

WEAR_PROTOBACCO_

ITEMS  RECEPTIVE -

WOULD USE OR WEAR

TOBACCO ADVERTISING

MERCHANDISE

Count

% within RECEPTIVE_

WEAR_PROTOBACCO_

ITEMS  RECEPTIVE -

WOULD USE OR WEAR

TOBACCO ADVERTISING

MERCHANDISE

.0000  NO

1.0000  YES

RECEPTIVE_WEAR_

PROTOBACCO_ITEMS 

RECEPTIVE - WOULD

USE OR WEAR

TOBACCO ADVERTISING

MERCHANDISE

Total

.0000  LOW

1.0000 

INTERME

DIATE 2.0000  HIGH

SUSCEPTIBLE_3  SUSCEPTIBILITY 3

LEVELS

Total

Chi-Square Tests

397.840a 2 .000

407.164 2 .000

383.492 1 .000

30273

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The

minimum expected count is 244.41.

a. 

Symmetric Measures

.113 .005 19.708 .000c

.114 .005 19.908 .000c

30273

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 10: Continued

RECEPTIVE_WEAR_RISK_GROUP * SUSCEPTIBLE_3  SUSCEPTIBILITY 3 LEVELS

Crosstab

15401 408 125 15934

96.7% 2.6% .8% 100.0%

13095 853 391 14339

91.3% 5.9% 2.7% 100.0%

28496 1261 516 30273

94.1% 4.2% 1.7% 100.0%

Count

% within RECEPTIVE_

WEAR_RISK_GROUP

Count

% within RECEPTIVE_

WEAR_RISK_GROUP

Count

% within RECEPTIVE_

WEAR_RISK_GROUP

.0000  NO

1.0000  YES AT RISK

RECEPTIVE_WEAR_

RISK_GROUP

Total

.0000  LOW

1.0000 

INTERME

DIATE 2.0000  HIGH

SUSCEPTIBLE_3  SUSCEPTIBILITY 3

LEVELS

Total

Chi-Square Tests

397.840a 2 .000

407.164 2 .000

383.492 1 .000

30273

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The

minimum expected count is 244.41.

a. 

Symmetric Measures

.113 .005 19.708 .000c

.114 .005 19.908 .000c

30273

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 11: Uncollapsed and Collapsed Predictor Variable Crosstabs x Conditional, 3-

Level Expanded Construct: Former Smokers Only

ADOLESCENT_AGE  AGE IN YEARS * SUSCEPTIBLE_3  SUSCEPTIBILITY 3 LEVELS

Crosstab

1218 186 156 1560

78.1% 11.9% 10.0% 100.0%

1390 212 189 1791

77.6% 11.8% 10.6% 100.0%

1458 194 130 1782

81.8% 10.9% 7.3% 100.0%

1637 144 115 1896

86.3% 7.6% 6.1% 100.0%

1675 176 92 1943

86.2% 9.1% 4.7% 100.0%

7378 912 682 8972

82.2% 10.2% 7.6% 100.0%

Count

% within ADOLESCENT_

AGE  AGE IN YEARS

Count

% within ADOLESCENT_

AGE  AGE IN YEARS

Count

% within ADOLESCENT_

AGE  AGE IN YEARS

Count

% within ADOLESCENT_

AGE  AGE IN YEARS

Count

% within ADOLESCENT_

AGE  AGE IN YEARS

Count

% within ADOLESCENT_

AGE  AGE IN YEARS

13.0000

14.0000

15.0000

16.0000

17.0000

ADOLESCENT_AGE 

AGE IN YEARS

Total

.0000  LOW

1.0000 

INTERME

DIATE 2.0000  HIGH

SUSCEPTIBLE_3  SUSCEPTIBILITY 3

LEVELS

Total

Chi-Square Tests

100.269a 8 .000

101.476 8 .000

84.528 1 .000

8972

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The

minimum expected count is 118.58.

a. 

Symmetric Measures

-.097 .010 -9.237 .000c

-.095 .010 -9.046 .000c

8972

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 11: Continued

AGE_RISK_GROUP * SUSCEPTIBLE_3  SUSCEPTIBILITY 3 LEVELS

Crosstab

3312 320 207 3839

86.3% 8.3% 5.4% 100.0%

4066 592 475 5133

79.2% 11.5% 9.3% 100.0%

7378 912 682 8972

82.2% 10.2% 7.6% 100.0%

Count

% within AGE_

RISK_GROUP

Count

% within AGE_

RISK_GROUP

Count

% within AGE_

RISK_GROUP

.0000  NO

1.0000  YES AT RISK

AGE_RISK_GROUP

Total

.0000  LOW

1.0000 

INTERME

DIATE 2.0000  HIGH

SUSCEPTIBLE_3  SUSCEPTIBILITY 3

LEVELS

Total

Chi-Square Tests

78.496a 2 .000

80.486 2 .000

76.736 1 .000

8972

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The

minimum expected count is 291.82.

a. 

Symmetric Measures

.092 .010 8.797 .000c

.093 .010 8.835 .000c

8972

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 11: Continued

HOUSEHOLD_MEMBER_SMOKES  1 OR MORE HOUSEHOLD MEMBERS SMOKE * 
SUSCEPTIBLE_3  SUSCEPTIBILITY 3 LEVELS

Crosstab

3870 489 349 4708

82.2% 10.4% 7.4% 100.0%

3353 401 310 4064

82.5% 9.9% 7.6% 100.0%

7223 890 659 8772

82.3% 10.1% 7.5% 100.0%

Count

% within HOUSEHOLD_

MEMBER_SMOKES  1 OR

MORE HOUSEHOLD

MEMBERS SMOKE

Count

% within HOUSEHOLD_

MEMBER_SMOKES  1 OR

MORE HOUSEHOLD

MEMBERS SMOKE

Count

% within HOUSEHOLD_

MEMBER_SMOKES  1 OR

MORE HOUSEHOLD

MEMBERS SMOKE

.0000  NO

1.0000  YES

HOUSEHOLD_MEMBER_

SMOKES  1 OR MORE

HOUSEHOLD MEMBERS

SMOKE

Total

.0000  LOW

1.0000 

INTERME

DIATE 2.0000  HIGH

SUSCEPTIBLE_3  SUSCEPTIBILITY 3

LEVELS

Total

Chi-Square Tests

.739a 2 .691

.740 2 .691

.005 1 .943

8772

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The

minimum expected count is 305.31.

a. 

Symmetric Measures

-.001 .011 -.072 .943c

-.003 .011 -.297 .767c

8772

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 11: Continued

HOUSEHOLD_RISK_GROUP * SUSCEPTIBLE_3  SUSCEPTIBILITY 3 LEVELS

Crosstab

3870 489 349 4708

82.2% 10.4% 7.4% 100.0%

3353 401 310 4064

82.5% 9.9% 7.6% 100.0%

7223 890 659 8772

82.3% 10.1% 7.5% 100.0%

Count

% within HOUSEHOLD_

RISK_GROUP

Count

% within HOUSEHOLD_

RISK_GROUP

Count

% within HOUSEHOLD_

RISK_GROUP

.0000  NO

1.0000  YES AT RISK

HOUSEHOLD_RISK_

GROUP

Total

.0000  LOW

1.0000 

INTERME

DIATE 2.0000  HIGH

SUSCEPTIBLE_3  SUSCEPTIBILITY 3

LEVELS

Total

Chi-Square Tests

.739a 2 .691

.740 2 .691

.005 1 .943

8772

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The

minimum expected count is 305.31.

a. 

Symmetric Measures

-.001 .011 -.072 .943c

-.003 .011 -.297 .767c

8772

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 11: Continued

BEST_FRIENDS_SMOKE  NUMBER OF 4 BEST FRIENDS WHO SMOKE * SUSCEPTIBLE_3  
SUSCEPTIBILITY 3 LEVELS

Crosstab

3730 297 159 4186

89.1% 7.1% 3.8% 100.0%

1148 165 115 1428

80.4% 11.6% 8.1% 100.0%

773 125 108 1006

76.8% 12.4% 10.7% 100.0%

385 69 61 515

74.8% 13.4% 11.8% 100.0%

373 98 97 568

65.7% 17.3% 17.1% 100.0%

6409 754 540 7703

83.2% 9.8% 7.0% 100.0%

Count

% within BEST_

FRIENDS_SMOKE 

NUMBER OF 4 BEST

FRIENDS WHO SMOKE

Count

% within BEST_

FRIENDS_SMOKE 

NUMBER OF 4 BEST

FRIENDS WHO SMOKE

Count

% within BEST_

FRIENDS_SMOKE 

NUMBER OF 4 BEST

FRIENDS WHO SMOKE

Count

% within BEST_

FRIENDS_SMOKE 

NUMBER OF 4 BEST

FRIENDS WHO SMOKE

Count

% within BEST_

FRIENDS_SMOKE 

NUMBER OF 4 BEST

FRIENDS WHO SMOKE

Count

% within BEST_

FRIENDS_SMOKE 

NUMBER OF 4 BEST

FRIENDS WHO SMOKE

.0000

1.0000

2.0000

3.0000

4.0000

BEST_FRIENDS_SMOKE 

NUMBER OF 4 BEST

FRIENDS WHO SMOKE

Total

.0000  LOW

1.0000 

INTERME

DIATE 2.0000  HIGH

SUSCEPTIBLE_3  SUSCEPTIBILITY 3

LEVELS

Total

Chi-Square Tests

314.122a 8 .000

294.206 8 .000

299.481 1 .000

7703

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The

minimum expected count is 36.10.

a. 

Symmetric Measures

.197 .013 17.651 .000c

.194 .012 17.319 .000c

7703

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 11: Continued

BEST_FRIENDS_SMOKE_RISK_GROUP * SUSCEPTIBLE_3  SUSCEPTIBILITY 3 LEVELS

Crosstab

5651 587 382 6620

85.4% 8.9% 5.8% 100.0%

758 167 158 1083

70.0% 15.4% 14.6% 100.0%

6409 754 540 7703

83.2% 9.8% 7.0% 100.0%

Count

% within BEST_

FRIENDS_SMOKE_

RISK_GROUP

Count

% within BEST_

FRIENDS_SMOKE_

RISK_GROUP

Count

% within BEST_

FRIENDS_SMOKE_

RISK_GROUP

.0000  NO

1.0000  YES AT RISK

BEST_FRIENDS_

SMOKE_RISK_GROUP

Total

.0000  LOW

1.0000 

INTERME

DIATE 2.0000  HIGH

SUSCEPTIBLE_3  SUSCEPTIBILITY 3

LEVELS

Total

Chi-Square Tests

170.518a 2 .000

146.347 2 .000

169.330 1 .000

7703

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The

minimum expected count is 75.92.

a. 

Symmetric Measures

.148 .014 13.157 .000c

.146 .014 12.958 .000c

7703

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 11: Continued

EXPOSURE_INTERNET  EXPOSURE TO PRO-TOBACCO MESSAGES ON INTERNET * 
SUSCEPTIBLE_3  SUSCEPTIBILITY 3 LEVELS

Crosstab

6528 783 555 7866

83.0% 10.0% 7.1% 100.0%

719 112 105 936

76.8% 12.0% 11.2% 100.0%

7247 895 660 8802

82.3% 10.2% 7.5% 100.0%

Count

% within EXPOSURE_

INTERNET  EXPOSURE

TO PRO-TOBACCO

MESSAGES ON

INTERNET

Count

% within EXPOSURE_

INTERNET  EXPOSURE

TO PRO-TOBACCO

MESSAGES ON

INTERNET

Count

% within EXPOSURE_

INTERNET  EXPOSURE

TO PRO-TOBACCO

MESSAGES ON

INTERNET

.0000  NO

1.0000  YES

EXPOSURE_INTERNET 

EXPOSURE TO

PRO-TOBACCO

MESSAGES ON

INTERNET

Total

.0000  LOW

1.0000 

INTERME

DIATE 2.0000  HIGH

SUSCEPTIBLE_3  SUSCEPTIBILITY 3

LEVELS

Total

Chi-Square Tests

26.527a 2 .000

24.182 2 .000

26.414 1 .000

8802

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The

minimum expected count is 70.18.

a. 

Symmetric Measures

.055 .012 5.147 .000c

.052 .012 4.872 .000c

8802

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 11: Continued

EXPOSURE_INTERNET_RISK_GROUP * SUSCEPTIBLE_3  SUSCEPTIBILITY 3 LEVELS

Crosstab

6528 783 555 7866

83.0% 10.0% 7.1% 100.0%

719 112 105 936

76.8% 12.0% 11.2% 100.0%

7247 895 660 8802

82.3% 10.2% 7.5% 100.0%

Count

% within EXPOSURE_

INTERNET_RISK_

GROUP

Count

% within EXPOSURE_

INTERNET_RISK_

GROUP

Count

% within EXPOSURE_

INTERNET_RISK_

GROUP

.0000  NO

1.0000  YES AT RISK

EXPOSURE_INTERNET_

RISK_GROUP

Total

.0000  LOW

1.0000 

INTERME

DIATE 2.0000  HIGH

SUSCEPTIBLE_3  SUSCEPTIBILITY 3

LEVELS

Total

Chi-Square Tests

26.527a 2 .000

24.182 2 .000

26.414 1 .000

8802

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The

minimum expected count is 70.18.

a. 

Symmetric Measures

.055 .012 5.147 .000c

.052 .012 4.872 .000c

8802

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 11: Continued

EXPOSURE_PRINT  EXPOSURE TO PRO-TOBACCO MESSAGES IN NEWSPAPERS OR 
MAGAZINES * SUSCEPTIBLE_3  SUSCEPTIBILITY 3 LEVELS

Crosstab

4961 614 428 6003

82.6% 10.2% 7.1% 100.0%

2219 275 229 2723

81.5% 10.1% 8.4% 100.0%

7180 889 657 8726

82.3% 10.2% 7.5% 100.0%

Count

% within EXPOSURE_

PRINT  EXPOSURE TO

PRO-TOBACCO

MESSAGES IN

NEWSPAPERS OR

MAGAZINES

Count

% within EXPOSURE_

PRINT  EXPOSURE TO

PRO-TOBACCO

MESSAGES IN

NEWSPAPERS OR

MAGAZINES

Count

% within EXPOSURE_

PRINT  EXPOSURE TO

PRO-TOBACCO

MESSAGES IN

NEWSPAPERS OR

MAGAZINES

.0000  NO

1.0000  YES

EXPOSURE_PRINT 

EXPOSURE TO

PRO-TOBACCO

MESSAGES IN

NEWSPAPERS OR

MAGAZINES

Total

.0000  LOW

1.0000 

INTERME

DIATE 2.0000  HIGH

SUSCEPTIBLE_3  SUSCEPTIBILITY 3

LEVELS

Total

Chi-Square Tests

4.409a 2 .110

4.329 2 .115

3.263 1 .071

8726

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The

minimum expected count is 205.02.

a. 

Symmetric Measures

.019 .011 1.806 .071c

.016 .011 1.457 .145c

8726

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 11: Continued

EXPOSURE_PRINT_RISK_GROUP * SUSCEPTIBLE_3  SUSCEPTIBILITY 3 LEVELS

Crosstab

4961 614 428 6003

82.6% 10.2% 7.1% 100.0%

2219 275 229 2723

81.5% 10.1% 8.4% 100.0%

7180 889 657 8726

82.3% 10.2% 7.5% 100.0%

Count

% within EXPOSURE_

PRINT_RISK_GROUP

Count

% within EXPOSURE_

PRINT_RISK_GROUP

Count

% within EXPOSURE_

PRINT_RISK_GROUP

.0000  NO

1.0000  YES AT RISK

EXPOSURE_PRINT_

RISK_GROUP

Total

.0000  LOW

1.0000 

INTERME

DIATE 2.0000  HIGH

SUSCEPTIBLE_3  SUSCEPTIBILITY 3

LEVELS

Total

Chi-Square Tests

4.409a 2 .110

4.329 2 .115

3.263 1 .071

8726

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The

minimum expected count is 205.02.

a. 

Symmetric Measures

.019 .011 1.806 .071c

.016 .011 1.457 .145c

8726

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 



133

Table 11: Continued

EXPOSURE_STORES  EXPOSURE TO PRO-TOBACCO MESSAGES IN STORES * 
SUSCEPTIBLE_3  SUSCEPTIBILITY 3 LEVELS

Crosstab

2363 335 212 2910

81.2% 11.5% 7.3% 100.0%

4818 550 445 5813

82.9% 9.5% 7.7% 100.0%

7181 885 657 8723

82.3% 10.1% 7.5% 100.0%

Count

% within EXPOSURE_

STORES  EXPOSURE

TO PRO-TOBACCO

MESSAGES IN STORES

Count

% within EXPOSURE_

STORES  EXPOSURE

TO PRO-TOBACCO

MESSAGES IN STORES

Count

% within EXPOSURE_

STORES  EXPOSURE

TO PRO-TOBACCO

MESSAGES IN STORES

.0000  NO

1.0000  YES

EXPOSURE_STORES 

EXPOSURE TO

PRO-TOBACCO

MESSAGES IN STORES

Total

.0000  LOW

1.0000 

INTERME

DIATE 2.0000  HIGH

SUSCEPTIBLE_3  SUSCEPTIBILITY 3

LEVELS

Total

Chi-Square Tests

9.054a 2 .011

8.895 2 .012

.982 1 .322

8723

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The

minimum expected count is 219.18.

a. 

Symmetric Measures

-.011 .011 -.991 .322c

-.018 .011 -1.710 .087c

8723

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 11: Continued

EXPOSURE_STORES_RISK_GROUP * SUSCEPTIBLE_3  SUSCEPTIBILITY 3 LEVELS

Crosstab

2363 335 212 2910

81.2% 11.5% 7.3% 100.0%

4818 550 445 5813

82.9% 9.5% 7.7% 100.0%

7181 885 657 8723

82.3% 10.1% 7.5% 100.0%

Count

% within EXPOSURE_

STORES_RISK_GROUP

Count

% within EXPOSURE_

STORES_RISK_GROUP

Count

% within EXPOSURE_

STORES_RISK_GROUP

.0000  NO

1.0000  YES AT RISK

EXPOSURE_STORES_

RISK_GROUP

Total

.0000  LOW

1.0000 

INTERME

DIATE 2.0000  HIGH

SUSCEPTIBLE_3  SUSCEPTIBILITY 3

LEVELS

Total

Chi-Square Tests

9.054a 2 .011

8.895 2 .012

.982 1 .322

8723

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The

minimum expected count is 219.18.

a. 

Symmetric Measures

-.011 .011 -.991 .322c

-.018 .011 -1.710 .087c

8723

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 11: Continued

EXPOSURE_RISK * SUSCEPTIBLE_3  SUSCEPTIBILITY 3 LEVELS

Crosstab

2148 282 191 2621

82.0% 10.8% 7.3% 100.0%

3108 372 264 3744

83.0% 9.9% 7.1% 100.0%

1718 209 166 2093

82.1% 10.0% 7.9% 100.0%

404 49 61 514

78.6% 9.5% 11.9% 100.0%

7378 912 682 8972

82.2% 10.2% 7.6% 100.0%

Count

% within

EXPOSURE_RISK

Count

% within

EXPOSURE_RISK

Count

% within

EXPOSURE_RISK

Count

% within

EXPOSURE_RISK

Count

% within

EXPOSURE_RISK

.0000

1.0000

2.0000

3.0000

EXPOSURE_RISK

Total

.0000  LOW

1.0000 

INTERME

DIATE 2.0000  HIGH

SUSCEPTIBLE_3  SUSCEPTIBILITY 3

LEVELS

Total

Chi-Square Tests

16.943a 6 .009

15.165 6 .019

3.690 1 .055

8972

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The

minimum expected count is 39.07.

a. 

Symmetric Measures

.020 .011 1.921 .055c

.010 .011 .950 .342c

8972

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 11: Continued

EXPOSURE_RISK_GROUP * SUSCEPTIBLE_3  SUSCEPTIBILITY 3 LEVELS

Crosstab

5256 654 455 6365

82.6% 10.3% 7.1% 100.0%

2122 258 227 2607

81.4% 9.9% 8.7% 100.0%

7378 912 682 8972

82.2% 10.2% 7.6% 100.0%

Count

% within EXPOSURE_

RISK_GROUP

Count

% within EXPOSURE_

RISK_GROUP

Count

% within EXPOSURE_

RISK_GROUP

.0000  NO

1.0000  YES AT RISK

EXPOSURE_

RISK_GROUP

Total

.0000  LOW

1.0000 

INTERME

DIATE 2.0000  HIGH

SUSCEPTIBLE_3  SUSCEPTIBILITY 3

LEVELS

Total

Chi-Square Tests

6.486a 2 .039

6.334 2 .042

4.065 1 .044

8972

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The

minimum expected count is 198.17.

a. 

Symmetric Measures

.021 .011 2.016 .044c

.016 .011 1.532 .126c

8972

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 11: Continued

RECEPTIVE_OWN_PROTOBACCO_ITEMS  RECEPTIVE - BOUGHT OR RECEIVED 
TOBACCO PROMO ITEMS IN PAST 12 MONTHS * SUSCEPTIBLE_3  SUSCEPTIBILITY 3 
LEVELS

Crosstab

6103 663 478 7244

84.2% 9.2% 6.6% 100.0%

1103 225 181 1509

73.1% 14.9% 12.0% 100.0%

7206 888 659 8753

82.3% 10.1% 7.5% 100.0%

Count

% within RECEPTIVE_

OWN_PROTOBACCO_

ITEMS  RECEPTIVE -

BOUGHT OR RECEIVED

TOBACCO PROMO ITEMS

IN PAST 12 MONTHS

Count

% within RECEPTIVE_

OWN_PROTOBACCO_

ITEMS  RECEPTIVE -

BOUGHT OR RECEIVED

TOBACCO PROMO ITEMS

IN PAST 12 MONTHS

Count

% within RECEPTIVE_

OWN_PROTOBACCO_

ITEMS  RECEPTIVE -

BOUGHT OR RECEIVED

TOBACCO PROMO ITEMS

IN PAST 12 MONTHS

.0000  NO

1.0000  YES

RECEPTIVE_OWN_

PROTOBACCO_ITEMS 

RECEPTIVE - BOUGHT

OR RECEIVED TOBACCO

PROMO ITEMS IN PAST

12 MONTHS

Total

.0000  LOW

1.0000 

INTERME

DIATE 2.0000  HIGH

SUSCEPTIBLE_3  SUSCEPTIBILITY 3

LEVELS

Total

Chi-Square Tests

107.989a 2 .000

98.714 2 .000

100.871 1 .000

8753

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The

minimum expected count is 113.61.

a. 

Symmetric Measures

.107 .012 10.101 .000c

.111 .012 10.455 .000c

8753

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 11: Continued

RECEPTIVE_OWN_RISK_GROUP * SUSCEPTIBLE_3  SUSCEPTIBILITY 3 LEVELS

Crosstab

6103 663 478 7244

84.2% 9.2% 6.6% 100.0%

1103 225 181 1509

73.1% 14.9% 12.0% 100.0%

7206 888 659 8753

82.3% 10.1% 7.5% 100.0%

Count

% within RECEPTIVE_

OWN_RISK_GROUP

Count

% within RECEPTIVE_

OWN_RISK_GROUP

Count

% within RECEPTIVE_

OWN_RISK_GROUP

.0000  NO

1.0000  YES AT RISK

RECEPTIVE_OWN_

RISK_GROUP

Total

.0000  LOW

1.0000 

INTERME

DIATE 2.0000  HIGH

SUSCEPTIBLE_3  SUSCEPTIBILITY 3

LEVELS

Total

Chi-Square Tests

107.989a 2 .000

98.714 2 .000

100.871 1 .000

8753

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The

minimum expected count is 113.61.

a. 

Symmetric Measures

.107 .012 10.101 .000c

.111 .012 10.455 .000c

8753

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 11: Continued

RECEPTIVE_WEAR_PROTOBACCO_ITEMS  RECEPTIVE - WOULD USE OR WEAR 
TOBACCO ADVERTISING MERCHANDISE * SUSCEPTIBLE_3  SUSCEPTIBILITY 3 LEVELS

Crosstab

3137 281 179 3597

87.2% 7.8% 5.0% 100.0%

4109 617 484 5210

78.9% 11.8% 9.3% 100.0%

7246 898 663 8807

82.3% 10.2% 7.5% 100.0%

Count

% within RECEPTIVE_

WEAR_PROTOBACCO_

ITEMS  RECEPTIVE -

WOULD USE OR WEAR

TOBACCO ADVERTISING

MERCHANDISE

Count

% within RECEPTIVE_

WEAR_PROTOBACCO_

ITEMS  RECEPTIVE -

WOULD USE OR WEAR

TOBACCO ADVERTISING

MERCHANDISE

Count

% within RECEPTIVE_

WEAR_PROTOBACCO_

ITEMS  RECEPTIVE -

WOULD USE OR WEAR

TOBACCO ADVERTISING

MERCHANDISE

.0000  NO

1.0000  YES

RECEPTIVE_WEAR_

PROTOBACCO_ITEMS 

RECEPTIVE - WOULD

USE OR WEAR

TOBACCO ADVERTISING

MERCHANDISE

Total

.0000  LOW

1.0000 

INTERME

DIATE 2.0000  HIGH

SUSCEPTIBLE_3  SUSCEPTIBILITY 3

LEVELS

Total

Chi-Square Tests

104.500a 2 .000

108.249 2 .000

100.458 1 .000

8807

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The

minimum expected count is 270.79.

a. 

Symmetric Measures

.107 .010 10.080 .000c

.109 .010 10.256 .000c

8807

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 11: Continued

RECEPTIVE_WEAR_RISK_GROUP * SUSCEPTIBLE_3  SUSCEPTIBILITY 3 LEVELS

Crosstab

3137 281 179 3597

87.2% 7.8% 5.0% 100.0%

4109 617 484 5210

78.9% 11.8% 9.3% 100.0%

7246 898 663 8807

82.3% 10.2% 7.5% 100.0%

Count

% within RECEPTIVE_

WEAR_RISK_GROUP

Count

% within RECEPTIVE_

WEAR_RISK_GROUP

Count

% within RECEPTIVE_

WEAR_RISK_GROUP

.0000  NO

1.0000  YES AT RISK

RECEPTIVE_WEAR_

RISK_GROUP

Total

.0000  LOW

1.0000 

INTERME

DIATE 2.0000  HIGH

SUSCEPTIBLE_3  SUSCEPTIBILITY 3

LEVELS

Total

Chi-Square Tests

104.500a 2 .000

108.249 2 .000

100.458 1 .000

8807

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The

minimum expected count is 270.79.

a. 

Symmetric Measures

.107 .010 10.080 .000c

.109 .010 10.256 .000c

8807

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 12: Uncollapsed and Collapsed Predictor Variable Crosstabs x 4-Level 

Hierarchy of Susceptibility:

ADOLESCENT_AGE  AGE IN YEARS * ADD_SUSCEPTIBILE_4  ADDITIVE MODEL 
MERGING EXPANDED SUSCEPTIBILITY AND SMOKING STATUS

Crosstab

8296 1671 351 156 10474

79.2% 16.0% 3.4% 1.5% 100.0%

6938 1747 396 189 9270

74.8% 18.8% 4.3% 2.0% 100.0%

5649 1706 279 130 7764

72.8% 22.0% 3.6% 1.7% 100.0%

4461 1782 208 115 6566

67.9% 27.1% 3.2% 1.8% 100.0%

3596 1760 207 92 5655

63.6% 31.1% 3.7% 1.6% 100.0%

28940 8666 1441 682 39729

72.8% 21.8% 3.6% 1.7% 100.0%

Count

% within ADOLESCENT_

AGE  AGE IN YEARS

Count

% within ADOLESCENT_

AGE  AGE IN YEARS

Count

% within ADOLESCENT_

AGE  AGE IN YEARS

Count

% within ADOLESCENT_

AGE  AGE IN YEARS

Count

% within ADOLESCENT_

AGE  AGE IN YEARS

Count

% within ADOLESCENT_

AGE  AGE IN YEARS

13.0000

14.0000

15.0000

16.0000

17.0000

ADOLESCENT_AGE 

AGE IN YEARS

Total

1.00  NO

SUSCEP

TIBILITY

2.00  LOW

SUSCEPTI

BILITY

3.00 

INTERME

DIATE

SUSCEP

TIBILITY

4.00  HIGH

SUSCEPTI

BILITY

ADD_SUSCEPTIBILE_4  ADDITIVE MODEL

MERGING EXPANDED SUSCEPTIBILITY AND

SMOKING STATUS

Total

Chi-Square Tests

689.748a 12 .000

677.301 12 .000

270.195 1 .000

39729

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The

minimum expected count is 97.08.

a. 

Symmetric Measures

.082 .005 16.494 .000c

.110 .005 21.958 .000c

39729

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 12: Continued

AGE_RISK_GROUP * ADD_SUSCEPTIBILE_4  ADDITIVE MODEL MERGING EXPANDED 
SUSCEPTIBILITY AND SMOKING STATUS

Crosstab

8057 3542 415 207 12221

65.9% 29.0% 3.4% 1.7% 100.0%

20883 5124 1026 475 27508

75.9% 18.6% 3.7% 1.7% 100.0%

28940 8666 1441 682 39729

72.8% 21.8% 3.6% 1.7% 100.0%

Count

% within AGE_

RISK_GROUP

Count

% within AGE_

RISK_GROUP

Count

% within AGE_

RISK_GROUP

.0000  NO

1.0000  YES AT RISK

AGE_RISK_GROUP

Total

1.00  NO

SUSCEP

TIBILITY

2.00  LOW

SUSCEPTI

BILITY

3.00 

INTERME

DIATE

SUSCEP

TIBILITY

4.00  HIGH

SUSCEPTI

BILITY

ADD_SUSCEPTIBILE_4  ADDITIVE MODEL

MERGING EXPANDED SUSCEPTIBILITY AND

SMOKING STATUS

Total

Chi-Square Tests

534.558a 3 .000

516.281 3 .000

194.187 1 .000

39729

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The

minimum expected count is 209.79.

a. 

Symmetric Measures

-.070 .005 -13.969 .000c

-.096 .005 -19.293 .000c

39729

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 12: Continued

HOUSEHOLD_MEMBER_SMOKES  1 OR MORE HOUSEHOLD MEMBERS SMOKE * 
ADD_SUSCEPTIBILE_4  ADDITIVE MODEL MERGING EXPANDED SUSCEPTIBILITY AND 
SMOKING STATUS

Crosstab

19789 4645 841 349 25624

77.2% 18.1% 3.3% 1.4% 100.0%

8658 3840 566 310 13374

64.7% 28.7% 4.2% 2.3% 100.0%

28447 8485 1407 659 38998

72.9% 21.8% 3.6% 1.7% 100.0%

Count

% within HOUSEHOLD_

MEMBER_SMOKES  1 OR

MORE HOUSEHOLD

MEMBERS SMOKE

Count

% within HOUSEHOLD_

MEMBER_SMOKES  1 OR

MORE HOUSEHOLD

MEMBERS SMOKE

Count

% within HOUSEHOLD_

MEMBER_SMOKES  1 OR

MORE HOUSEHOLD

MEMBERS SMOKE

.0000  NO

1.0000  YES

HOUSEHOLD_MEMBER_

SMOKES  1 OR MORE

HOUSEHOLD MEMBERS

SMOKE

Total

1.00  NO

SUSCEP

TIBILITY

2.00  LOW

SUSCEPTI

BILITY

3.00 

INTERME

DIATE

SUSCEP

TIBILITY

4.00  HIGH

SUSCEPTI

BILITY

ADD_SUSCEPTIBILE_4  ADDITIVE MODEL

MERGING EXPANDED SUSCEPTIBILITY AND

SMOKING STATUS

Total

Chi-Square Tests

709.968a 3 .000

693.026 3 .000

520.294 1 .000

38998

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The

minimum expected count is 226.00.

a. 

Symmetric Measures

.116 .005 22.963 .000c

.131 .005 26.107 .000c

38998

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 12: Continued

HOUSEHOLD_RISK_GROUP * ADD_SUSCEPTIBILE_4  ADDITIVE MODEL MERGING 
EXPANDED SUSCEPTIBILITY AND SMOKING STATUS

Crosstab

19789 4645 841 349 25624

77.2% 18.1% 3.3% 1.4% 100.0%

8658 3840 566 310 13374

64.7% 28.7% 4.2% 2.3% 100.0%

28447 8485 1407 659 38998

72.9% 21.8% 3.6% 1.7% 100.0%

Count

% within HOUSEHOLD_

RISK_GROUP

Count

% within HOUSEHOLD_

RISK_GROUP

Count

% within HOUSEHOLD_

RISK_GROUP

.0000  NO

1.0000  YES AT RISK

HOUSEHOLD_RISK_

GROUP

Total

1.00  NO

SUSCEP

TIBILITY

2.00  LOW

SUSCEPTI

BILITY

3.00 

INTERME

DIATE

SUSCEP

TIBILITY

4.00  HIGH

SUSCEPTI

BILITY

ADD_SUSCEPTIBILE_4  ADDITIVE MODEL

MERGING EXPANDED SUSCEPTIBILITY AND

SMOKING STATUS

Total

Chi-Square Tests

709.968a 3 .000

693.026 3 .000

520.294 1 .000

38998

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The

minimum expected count is 226.00.

a. 

Symmetric Measures

.116 .005 22.963 .000c

.131 .005 26.107 .000c

38998

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 12: Continued

BEST_FRIENDS_SMOKE  NUMBER OF 4 BEST FRIENDS WHO SMOKE * 
ADD_SUSCEPTIBILE_4  ADDITIVE MODEL MERGING EXPANDED SUSCEPTIBILITY AND 
SMOKING STATUS

Crosstab

19574 4292 473 159 24498

79.9% 17.5% 1.9% .6% 100.0%

3064 1340 240 115 4759

64.4% 28.2% 5.0% 2.4% 100.0%

1675 922 205 108 2910

57.6% 31.7% 7.0% 3.7% 100.0%

683 466 106 61 1316

51.9% 35.4% 8.1% 4.6% 100.0%

641 471 151 97 1360

47.1% 34.6% 11.1% 7.1% 100.0%

25637 7491 1175 540 34843

73.6% 21.5% 3.4% 1.5% 100.0%

Count

% within BEST_

FRIENDS_SMOKE 

NUMBER OF 4 BEST

FRIENDS WHO SMOKE

Count

% within BEST_

FRIENDS_SMOKE 

NUMBER OF 4 BEST

FRIENDS WHO SMOKE

Count

% within BEST_

FRIENDS_SMOKE 

NUMBER OF 4 BEST

FRIENDS WHO SMOKE

Count

% within BEST_

FRIENDS_SMOKE 

NUMBER OF 4 BEST

FRIENDS WHO SMOKE

Count

% within BEST_

FRIENDS_SMOKE 

NUMBER OF 4 BEST

FRIENDS WHO SMOKE

Count

% within BEST_

FRIENDS_SMOKE 

NUMBER OF 4 BEST

FRIENDS WHO SMOKE

.0000

1.0000

2.0000

3.0000

4.0000

BEST_FRIENDS_SMOKE 

NUMBER OF 4 BEST

FRIENDS WHO SMOKE

Total

1.00  NO

SUSCEP

TIBILITY

2.00  LOW

SUSCEPTI

BILITY

3.00 

INTERME

DIATE

SUSCEP

TIBILITY

4.00  HIGH

SUSCEPTI

BILITY

ADD_SUSCEPTIBILE_4  ADDITIVE MODEL

MERGING EXPANDED SUSCEPTIBILITY AND

SMOKING STATUS

Total

Chi-Square Tests

2375.769a 12 .000

2089.560 12 .000

2247.952 1 .000

34843

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The

minimum expected count is 20.40.

a. 

Symmetric Measures

.254 .006 49.020 .000c

.241 .006 46.450 .000c

34843

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 12: Continued

BEST_FRIENDS_SMOKE_RISK_GROUP * ADD_SUSCEPTIBILE_4  ADDITIVE MODEL 
MERGING EXPANDED SUSCEPTIBILITY AND SMOKING STATUS

Crosstab

24313 6554 918 382 32167

75.6% 20.4% 2.9% 1.2% 100.0%

1324 937 257 158 2676

49.5% 35.0% 9.6% 5.9% 100.0%

25637 7491 1175 540 34843

73.6% 21.5% 3.4% 1.5% 100.0%

Count

% within BEST_

FRIENDS_SMOKE_

RISK_GROUP

Count

% within BEST_

FRIENDS_SMOKE_

RISK_GROUP

Count

% within BEST_

FRIENDS_SMOKE_

RISK_GROUP

.0000  NO

1.0000  YES AT RISK

BEST_FRIENDS_

SMOKE_RISK_GROUP

Total

1.00  NO

SUSCEP

TIBILITY

2.00  LOW

SUSCEPTI

BILITY

3.00 

INTERME

DIATE

SUSCEP

TIBILITY

4.00  HIGH

SUSCEPTI

BILITY

ADD_SUSCEPTIBILE_4  ADDITIVE MODEL

MERGING EXPANDED SUSCEPTIBILITY AND

SMOKING STATUS

Total

Chi-Square Tests

1163.563a 3 .000

917.185 3 .000

1159.136 1 .000

34843

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The

minimum expected count is 41.47.

a. 

Symmetric Measures

.182 .007 34.626 .000c

.167 .006 31.678 .000c

34843

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 12: Continued

EXPOSURE_INTERNET  EXPOSURE TO PRO-TOBACCO MESSAGES ON INTERNET * 
ADD_SUSCEPTIBILE_4  ADDITIVE MODEL MERGING EXPANDED SUSCEPTIBILITY AND 
SMOKING STATUS

Crosstab

26220 7650 1218 555 35643

73.6% 21.5% 3.4% 1.6% 100.0%

2268 861 191 105 3425

66.2% 25.1% 5.6% 3.1% 100.0%

28488 8511 1409 660 39068

72.9% 21.8% 3.6% 1.7% 100.0%

Count

% within EXPOSURE_

INTERNET  EXPOSURE

TO PRO-TOBACCO

MESSAGES ON

INTERNET

Count

% within EXPOSURE_

INTERNET  EXPOSURE

TO PRO-TOBACCO

MESSAGES ON

INTERNET

Count

% within EXPOSURE_

INTERNET  EXPOSURE

TO PRO-TOBACCO

MESSAGES ON

INTERNET

.0000  NO

1.0000  YES

EXPOSURE_INTERNET 

EXPOSURE TO

PRO-TOBACCO

MESSAGES ON

INTERNET

Total

1.00  NO

SUSCEP

TIBILITY

2.00  LOW

SUSCEPTI

BILITY

3.00 

INTERME

DIATE

SUSCEP

TIBILITY

4.00  HIGH

SUSCEPTI

BILITY

ADD_SUSCEPTIBILE_4  ADDITIVE MODEL

MERGING EXPANDED SUSCEPTIBILITY AND

SMOKING STATUS

Total

Chi-Square Tests

124.988a 3 .000

112.128 3 .000

123.040 1 .000

39068

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The

minimum expected count is 57.86.

a. 

Symmetric Measures

.056 .006 11.110 .000c

.050 .005 9.954 .000c

39068

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 12: Continued

EXPOSURE_INTERNET_RISK_GROUP * ADD_SUSCEPTIBILE_4  ADDITIVE MODEL 
MERGING EXPANDED SUSCEPTIBILITY AND SMOKING STATUS

Crosstab

26220 7650 1218 555 35643

73.6% 21.5% 3.4% 1.6% 100.0%

2268 861 191 105 3425

66.2% 25.1% 5.6% 3.1% 100.0%

28488 8511 1409 660 39068

72.9% 21.8% 3.6% 1.7% 100.0%

Count

% within EXPOSURE_

INTERNET_RISK_

GROUP

Count

% within EXPOSURE_

INTERNET_RISK_

GROUP

Count

% within EXPOSURE_

INTERNET_RISK_

GROUP

.0000  NO

1.0000  YES AT RISK

EXPOSURE_INTERNET_

RISK_GROUP

Total

1.00  NO

SUSCEP

TIBILITY

2.00  LOW

SUSCEPTI

BILITY

3.00 

INTERME

DIATE

SUSCEP

TIBILITY

4.00  HIGH

SUSCEPTI

BILITY

ADD_SUSCEPTIBILE_4  ADDITIVE MODEL

MERGING EXPANDED SUSCEPTIBILITY AND

SMOKING STATUS

Total

Chi-Square Tests

124.988a 3 .000

112.128 3 .000

123.040 1 .000

39068

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The

minimum expected count is 57.86.

a. 

Symmetric Measures

.056 .006 11.110 .000c

.050 .005 9.954 .000c

39068

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 12: Continued

EXPOSURE_PRINT  EXPOSURE TO PRO-TOBACCO MESSAGES IN NEWSPAPERS OR 
MAGAZINES * ADD_SUSCEPTIBILE_4  ADDITIVE MODEL MERGING EXPANDED 
SUSCEPTIBILITY AND SMOKING STATUS

Crosstab

20366 5827 953 428 27574

73.9% 21.1% 3.5% 1.6% 100.0%

7890 2603 446 229 11168

70.6% 23.3% 4.0% 2.1% 100.0%

28256 8430 1399 657 38742

72.9% 21.8% 3.6% 1.7% 100.0%

Count

% within EXPOSURE_

PRINT  EXPOSURE TO

PRO-TOBACCO

MESSAGES IN

NEWSPAPERS OR

MAGAZINES

Count

% within EXPOSURE_

PRINT  EXPOSURE TO

PRO-TOBACCO

MESSAGES IN

NEWSPAPERS OR

MAGAZINES

Count

% within EXPOSURE_

PRINT  EXPOSURE TO

PRO-TOBACCO

MESSAGES IN

NEWSPAPERS OR

MAGAZINES

.0000  NO

1.0000  YES

EXPOSURE_PRINT 

EXPOSURE TO

PRO-TOBACCO

MESSAGES IN

NEWSPAPERS OR

MAGAZINES

Total

1.00  NO

SUSCEP

TIBILITY

2.00  LOW

SUSCEPTI

BILITY

3.00 

INTERME

DIATE

SUSCEP

TIBILITY

4.00  HIGH

SUSCEPTI

BILITY

ADD_SUSCEPTIBILE_4  ADDITIVE MODEL

MERGING EXPANDED SUSCEPTIBILITY AND

SMOKING STATUS

Total

Chi-Square Tests

46.522a 3 .000

45.810 3 .000

44.901 1 .000

38742

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The

minimum expected count is 189.39.

a. 

Symmetric Measures

.034 .005 6.705 .000c

.034 .005 6.633 .000c

38742

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 12: Continued

EXPOSURE_PRINT_RISK_GROUP * ADD_SUSCEPTIBILE_4  ADDITIVE MODEL MERGING 
EXPANDED SUSCEPTIBILITY AND SMOKING STATUS

Crosstab

20366 5827 953 428 27574

73.9% 21.1% 3.5% 1.6% 100.0%

7890 2603 446 229 11168

70.6% 23.3% 4.0% 2.1% 100.0%

28256 8430 1399 657 38742

72.9% 21.8% 3.6% 1.7% 100.0%

Count

% within EXPOSURE_

PRINT_RISK_GROUP

Count

% within EXPOSURE_

PRINT_RISK_GROUP

Count

% within EXPOSURE_

PRINT_RISK_GROUP

.0000  NO

1.0000  YES AT RISK

EXPOSURE_PRINT_

RISK_GROUP

Total

1.00  NO

SUSCEP

TIBILITY

2.00  LOW

SUSCEPTI

BILITY

3.00 

INTERME

DIATE

SUSCEP

TIBILITY

4.00  HIGH

SUSCEPTI

BILITY

ADD_SUSCEPTIBILE_4  ADDITIVE MODEL

MERGING EXPANDED SUSCEPTIBILITY AND

SMOKING STATUS

Total

Chi-Square Tests

46.522a 3 .000

45.810 3 .000

44.901 1 .000

38742

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The

minimum expected count is 189.39.

a. 

Symmetric Measures

.034 .005 6.705 .000c

.034 .005 6.633 .000c

38742

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 12: Continued

EXPOSURE_STORES  EXPOSURE TO PRO-TOBACCO MESSAGES IN STORES * 
ADD_SUSCEPTIBILE_4  ADDITIVE MODEL MERGING EXPANDED SUSCEPTIBILITY AND 
SMOKING STATUS

Crosstab

9843 2781 505 212 13341

73.8% 20.8% 3.8% 1.6% 100.0%

18435 5651 894 445 25425

72.5% 22.2% 3.5% 1.8% 100.0%

28278 8432 1399 657 38766

72.9% 21.8% 3.6% 1.7% 100.0%

Count

% within EXPOSURE_

STORES  EXPOSURE

TO PRO-TOBACCO

MESSAGES IN STORES

Count

% within EXPOSURE_

STORES  EXPOSURE

TO PRO-TOBACCO

MESSAGES IN STORES

Count

% within EXPOSURE_

STORES  EXPOSURE

TO PRO-TOBACCO

MESSAGES IN STORES

.0000  NO

1.0000  YES

EXPOSURE_STORES 

EXPOSURE TO

PRO-TOBACCO

MESSAGES IN STORES

Total

1.00  NO

SUSCEP

TIBILITY

2.00  LOW

SUSCEPTI

BILITY

3.00 

INTERME

DIATE

SUSCEP

TIBILITY

4.00  HIGH

SUSCEPTI

BILITY

ADD_SUSCEPTIBILE_4  ADDITIVE MODEL

MERGING EXPANDED SUSCEPTIBILITY AND

SMOKING STATUS

Total

Chi-Square Tests

12.708a 3 .005

12.757 3 .005

3.861 1 .049

38766

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The

minimum expected count is 226.10.

a. 

Symmetric Measures

.010 .005 1.965 .049c

.013 .005 2.478 .013c

38766

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 12: Continued

EXPOSURE_STORES_RISK_GROUP * ADD_SUSCEPTIBILE_4  ADDITIVE MODEL 
MERGING EXPANDED SUSCEPTIBILITY AND SMOKING STATUS

Crosstab

9843 2781 505 212 13341

73.8% 20.8% 3.8% 1.6% 100.0%

18435 5651 894 445 25425

72.5% 22.2% 3.5% 1.8% 100.0%

28278 8432 1399 657 38766

72.9% 21.8% 3.6% 1.7% 100.0%

Count

% within EXPOSURE_

STORES_RISK_GROUP

Count

% within EXPOSURE_

STORES_RISK_GROUP

Count

% within EXPOSURE_

STORES_RISK_GROUP

.0000  NO

1.0000  YES AT RISK

EXPOSURE_STORES_

RISK_GROUP

Total

1.00  NO

SUSCEP

TIBILITY

2.00  LOW

SUSCEPTI

BILITY

3.00 

INTERME

DIATE

SUSCEP

TIBILITY

4.00  HIGH

SUSCEPTI

BILITY

ADD_SUSCEPTIBILE_4  ADDITIVE MODEL

MERGING EXPANDED SUSCEPTIBILITY AND

SMOKING STATUS

Total

Chi-Square Tests

12.708a 3 .005

12.757 3 .005

3.861 1 .049

38766

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The

minimum expected count is 226.10.

a. 

Symmetric Measures

.010 .005 1.965 .049c

.013 .005 2.478 .013c

38766

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 12: Continued

EXPOSURE_RISK * ADD_SUSCEPTIBILE_4  ADDITIVE MODEL MERGING EXPANDED 
SUSCEPTIBILITY AND SMOKING STATUS

Crosstab

8931 2524 435 191 12081

73.9% 20.9% 3.6% 1.6% 100.0%

12626 3644 581 264 17115

73.8% 21.3% 3.4% 1.5% 100.0%

6182 2023 325 166 8696

71.1% 23.3% 3.7% 1.9% 100.0%

1201 475 100 61 1837

65.4% 25.9% 5.4% 3.3% 100.0%

28940 8666 1441 682 39729

72.8% 21.8% 3.6% 1.7% 100.0%

Count

% within

EXPOSURE_RISK

Count

% within

EXPOSURE_RISK

Count

% within

EXPOSURE_RISK

Count

% within

EXPOSURE_RISK

Count

% within

EXPOSURE_RISK

.0000

1.0000

2.0000

3.0000

EXPOSURE_RISK

Total

1.00  NO

SUSCEP

TIBILITY

2.00  LOW

SUSCEPTI

BILITY

3.00 

INTERME

DIATE

SUSCEP

TIBILITY

4.00  HIGH

SUSCEPTI

BILITY

ADD_SUSCEPTIBILE_4  ADDITIVE MODEL

MERGING EXPANDED SUSCEPTIBILITY AND

SMOKING STATUS

Total

Chi-Square Tests

103.985a 9 .000

95.539 9 .000

59.840 1 .000

39729

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The

minimum expected count is 31.53.

a. 

Symmetric Measures

.039 .005 7.741 .000c

.034 .005 6.791 .000c

39729

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 12: Continued

EXPOSURE_RISK_GROUP * ADD_SUSCEPTIBILE_4  ADDITIVE MODEL MERGING 
EXPANDED SUSCEPTIBILITY AND SMOKING STATUS

Crosstab

21557 6168 1016 455 29196

73.8% 21.1% 3.5% 1.6% 100.0%

7383 2498 425 227 10533

70.1% 23.7% 4.0% 2.2% 100.0%

28940 8666 1441 682 39729

72.8% 21.8% 3.6% 1.7% 100.0%

Count

% within EXPOSURE_

RISK_GROUP

Count

% within EXPOSURE_

RISK_GROUP

Count

% within EXPOSURE_

RISK_GROUP

.0000  NO

1.0000  YES AT RISK

EXPOSURE_

RISK_GROUP

Total

1.00  NO

SUSCEP

TIBILITY

2.00  LOW

SUSCEPTI

BILITY

3.00 

INTERME

DIATE

SUSCEP

TIBILITY

4.00  HIGH

SUSCEPTI

BILITY

ADD_SUSCEPTIBILE_4  ADDITIVE MODEL

MERGING EXPANDED SUSCEPTIBILITY AND

SMOKING STATUS

Total

Chi-Square Tests

61.303a 3 .000

60.102 3 .000

58.229 1 .000

39729

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The

minimum expected count is 180.81.

a. 

Symmetric Measures

.038 .005 7.636 .000c

.038 .005 7.592 .000c

39729

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 12: Continued

RECEPTIVE_OWN_PROTOBACCO_ITEMS  RECEPTIVE - BOUGHT OR RECEIVED 
TOBACCO PROMO ITEMS IN PAST 12 MONTHS * ADD_SUSCEPTIBILE_4  ADDITIVE 
MODEL MERGING EXPANDED SUSCEPTIBILITY AND SMOKING STATUS

Crosstab

25399 7103 1062 478 34042

74.6% 20.9% 3.1% 1.4% 100.0%

2873 1351 338 181 4743

60.6% 28.5% 7.1% 3.8% 100.0%

28272 8454 1400 659 38785

72.9% 21.8% 3.6% 1.7% 100.0%

Count

% within RECEPTIVE_

OWN_PROTOBACCO_

ITEMS  RECEPTIVE -

BOUGHT OR RECEIVED

TOBACCO PROMO ITEMS

IN PAST 12 MONTHS

Count

% within RECEPTIVE_

OWN_PROTOBACCO_

ITEMS  RECEPTIVE -

BOUGHT OR RECEIVED

TOBACCO PROMO ITEMS

IN PAST 12 MONTHS

Count

% within RECEPTIVE_

OWN_PROTOBACCO_

ITEMS  RECEPTIVE -

BOUGHT OR RECEIVED

TOBACCO PROMO ITEMS

IN PAST 12 MONTHS

.0000  NO

1.0000  YES

RECEPTIVE_OWN_

PROTOBACCO_ITEMS 

RECEPTIVE - BOUGHT

OR RECEIVED TOBACCO

PROMO ITEMS IN PAST

12 MONTHS

Total

1.00  NO

SUSCEP

TIBILITY

2.00  LOW

SUSCEPTI

BILITY

3.00 

INTERME

DIATE

SUSCEP

TIBILITY

4.00  HIGH

SUSCEPTI

BILITY

ADD_SUSCEPTIBILE_4  ADDITIVE MODEL

MERGING EXPANDED SUSCEPTIBILITY AND

SMOKING STATUS

Total

Chi-Square Tests

551.069a 3 .000

481.490 3 .000

545.733 1 .000

38785

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The

minimum expected count is 80.59.

a. 

Symmetric Measures

.119 .006 23.527 .000c

.110 .006 21.806 .000c

38785

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 12: Continued

RECEPTIVE_OWN_RISK_GROUP * ADD_SUSCEPTIBILE_4  ADDITIVE MODEL MERGING 
EXPANDED SUSCEPTIBILITY AND SMOKING STATUS

Crosstab

25399 7103 1062 478 34042

74.6% 20.9% 3.1% 1.4% 100.0%

2873 1351 338 181 4743

60.6% 28.5% 7.1% 3.8% 100.0%

28272 8454 1400 659 38785

72.9% 21.8% 3.6% 1.7% 100.0%

Count

% within RECEPTIVE_

OWN_RISK_GROUP

Count

% within RECEPTIVE_

OWN_RISK_GROUP

Count

% within RECEPTIVE_

OWN_RISK_GROUP

.0000  NO

1.0000  YES AT RISK

RECEPTIVE_OWN_

RISK_GROUP

Total

1.00  NO

SUSCEP

TIBILITY

2.00  LOW

SUSCEPTI

BILITY

3.00 

INTERME

DIATE

SUSCEP

TIBILITY

4.00  HIGH

SUSCEPTI

BILITY

ADD_SUSCEPTIBILE_4  ADDITIVE MODEL

MERGING EXPANDED SUSCEPTIBILITY AND

SMOKING STATUS

Total

Chi-Square Tests

551.069a 3 .000

481.490 3 .000

545.733 1 .000

38785

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The

minimum expected count is 80.59.

a. 

Symmetric Measures

.119 .006 23.527 .000c

.110 .006 21.806 .000c

38785

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 12: Continued

RECEPTIVE_WEAR_PROTOBACCO_ITEMS  RECEPTIVE - WOULD USE OR WEAR 
TOBACCO ADVERTISING MERCHANDISE * ADD_SUSCEPTIBILE_4  ADDITIVE MODEL 
MERGING EXPANDED SUSCEPTIBILITY AND SMOKING STATUS

Crosstab

15401 3545 406 179 19531

78.9% 18.2% 2.1% .9% 100.0%

13095 4962 1008 484 19549

67.0% 25.4% 5.2% 2.5% 100.0%

28496 8507 1414 663 39080

72.9% 21.8% 3.6% 1.7% 100.0%

Count

% within RECEPTIVE_

WEAR_PROTOBACCO_

ITEMS  RECEPTIVE -

WOULD USE OR WEAR

TOBACCO ADVERTISING

MERCHANDISE

Count

% within RECEPTIVE_

WEAR_PROTOBACCO_

ITEMS  RECEPTIVE -

WOULD USE OR WEAR

TOBACCO ADVERTISING

MERCHANDISE

Count

% within RECEPTIVE_

WEAR_PROTOBACCO_

ITEMS  RECEPTIVE -

WOULD USE OR WEAR

TOBACCO ADVERTISING

MERCHANDISE

.0000  NO

1.0000  YES

RECEPTIVE_WEAR_

PROTOBACCO_ITEMS 

RECEPTIVE - WOULD

USE OR WEAR

TOBACCO ADVERTISING

MERCHANDISE

Total

1.00  NO

SUSCEP

TIBILITY

2.00  LOW

SUSCEPTI

BILITY

3.00 

INTERME

DIATE

SUSCEP

TIBILITY

4.00  HIGH

SUSCEPTI

BILITY

ADD_SUSCEPTIBILE_4  ADDITIVE MODEL

MERGING EXPANDED SUSCEPTIBILITY AND

SMOKING STATUS

Total

Chi-Square Tests

819.236a 3 .000

834.332 3 .000

799.344 1 .000

39080

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The

minimum expected count is 331.35.

a. 

Symmetric Measures

.143 .005 28.566 .000c

.140 .005 27.850 .000c

39080

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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Table 12: Continued

RECEPTIVE_WEAR_RISK_GROUP * ADD_SUSCEPTIBILE_4  ADDITIVE MODEL MERGING 
EXPANDED SUSCEPTIBILITY AND SMOKING STATUS

Crosstab

15401 3545 406 179 19531

78.9% 18.2% 2.1% .9% 100.0%

13095 4962 1008 484 19549

67.0% 25.4% 5.2% 2.5% 100.0%

28496 8507 1414 663 39080

72.9% 21.8% 3.6% 1.7% 100.0%

Count

% within RECEPTIVE_

WEAR_RISK_GROUP

Count

% within RECEPTIVE_

WEAR_RISK_GROUP

Count

% within RECEPTIVE_

WEAR_RISK_GROUP

.0000  NO

1.0000  YES AT RISK

RECEPTIVE_WEAR_

RISK_GROUP

Total

1.00  NO

SUSCEP

TIBILITY

2.00  LOW

SUSCEPTI

BILITY

3.00 

INTERME

DIATE

SUSCEP

TIBILITY

4.00  HIGH

SUSCEPTI

BILITY

ADD_SUSCEPTIBILE_4  ADDITIVE MODEL

MERGING EXPANDED SUSCEPTIBILITY AND

SMOKING STATUS

Total

Chi-Square Tests

819.236a 3 .000

834.332 3 .000

799.344 1 .000

39080

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The

minimum expected count is 331.35.

a. 

Symmetric Measures

.143 .005 28.566 .000c

.140 .005 27.850 .000c

39080

Pearson's RInterval by Interval

Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

Based on normal approximation.c. 
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