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TESTING THE TRANSTHEORETICAL MODEL OF CHANGE 
IN YOUNG ADULT MALE SMOKELESS TOBACCO USERS 

ABSTRACT 

CONNIE R. SHORT LOWRY, RN, MS, CNS, CCRN 

TEXAS WOMAN'S UNIVERSITY 
COLLEGE OF NURSING 

MAY 2000 

Oklahoma is one of the states with high tobacco use rates among adolescents and 

young adults. Prevalent among adolescent and young adult males is the use of SL T. 

Among high-school age smokeless tobacco (SL T) users in Oklahoma, 36% began before 

the age of 13, resulting in profound addiction. The rationale for the study was the poor 

cessation rates from traditional tobacco cessation programs. The purpose of this research 

was to study SL T use habits, cessation behaviors and critical characteristics of the 

Transtheoretical Model in young adults so that interventions can be planned that are 

effective in helping individuals to stop using SL T. 

The Transtheoretical Model of Change served as the theoretical framework, and 

included 1) stages of change, 2) decisional balance, 3) self-efficacy, 4) processes of 

change, 5) temptation, 6) dependence, and 7) withdrawal. The study involved a 

descriptive, comparative design with N = 113 for initial data collection. Final analysis 

included 99 young adult SL T users who were between the ages of 18 - 25. 
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The study centered on the use of a survey to measure the concepts of the 

Transtheoretical Model. The Smokeless Tobacco survey was a modified version of the 

smoking behavior survey developed by Prochaska and DiClemente (1983). The survey 

includes four scales, with separate subscales that measure temptation to use SLT, the 

behavioral and cognitive processes used to assist in change activity, the pros and cons of 

continuing use of SL T, and withdrawal symptoms that prevent or hinder cessation 

attempts. Although not an inherent concept of the model, tobacco dependence was also 

addressed in the study. 

Only three of the ten processes of change were significant in assisting young adult 

SLT users move toward action: self-reevaluation [F (2,96) = 6.41, 12 < .002]; self

liberation [F (2,96) = 7. 75 , 12 < .05], and counterconditioning [F (2,96) = 4.36, 12 = .02]. 

The young adult SL T users valued the cons of smoking as they moved toward active 

change [F (2,96) = 7.75, 12 = .001]. The expectation of severe withdrawal symptoms was 

not significant [F (2,96) = 1.34, 12 = . 05. Although SLT users did not score significantly 

higher on the dependency scale, there was a significant difference by low, moderate, or 

high ranking on SL T dependence among the three stages of change. The survey was 

reliable in measuring the concepts of change, with specific scale alpha coefficients 

increasing when identified weak items were removed: Temptation Scale (.86 to .87), 

Pros subscale (.67 to .73), Cons subscale (.74), Impacts ofSLT Use scale (.88 to .92), and 

Withdrawal scale (.90). Factor analysis supported construct validity of the model in 
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young adult SL T users, with the exception of the Impacts on SL T use scale. The 10 

processes of change appeared to be the weakest concepts of the model in this sample. 
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CHAPTER I 

INTRODUCTION 

Nicotine addiction through tobacco use continues to be a source of health 

deviations and death in the United States. Both cigarette smoking and smokeless tobacco 

(SL T) use result in a large financial drain on the health care budget. For the past few 

years, epidemiological and statistical data have exposed the extent of the problem. In 

Oklahoma, the tobacco-caused total state-federal tax burden in 1993 was $350 million 

(Miller, Zhang, Rice & Max, 1998). All tobacco-caused health costs in the state in 1993 

were approximated at $690 million (Miller, Zhang, et al., 1998). Further, all tobacco

caused non-health costs in Oklahoma in 1993 was $490 million (Miller, Zhang, et al., 

1998). 

In the Behavioral Risk Factor State Survey of 1992, approximately 25% of males 

using SL T in Oklahoma were 18 - 24 years old (OSDH, 1993). The number of 

adolescents and adults who use SLT in the form of snuff and chewing tobacco continues 

to increase despite warning labels on cans and pouches as ordered by the Surgeon 

General (Hatsukami, Nelson & Jenson, 1991 ). According to the U.S. Department of 

Health and Human Services in 1995 there were at least one million adolescent boys using 

SL T (USDHHS, 1995). 

By 1995, an estimated 6.9 million Americans were current users of SL T 
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(USDHHS, 1996). The U.S. Department of Health and Human Services claims that 23% 

of male teenage SL T users started by the sixth grade (age 11-12), and 73% had begun 

using SLT by the ninth grade (age 14-15) (USDHHS, 1994). The 1995Youth Risk 

Behavior Survey done in 1995 revealed that one in five male students had used SL T 

during the past month (USDHHS, 1997). The 1999 Oklahoma Youth Tobacco Survey 

Report estimated that 42% of high school students and 21 % of middle school students 

were current users of tobacco. "Seven percent of the U.S. high school students and three 

percent of U.S middle school students report using "spitting" tobacco, including snuff 

and chewing tobacco, compared to 13 percent of Oklahoma high school students and six 

percent of Oklahoma middle school students" (Gunn, 2000, p. 1 ). Fifty percent of 

Native American high school students currently use some form of tobacco. In fact, the 

report clearly shows that use of tobacco products increases with grade level. Male high 

school students use SL Tat two times the rate of middle school users. "Among current 

smokeless tobacco users in the 8th grade, 23% began using when they were 8 years old or 

younger, 19% began using at 9-10 years of age, 30% began using at age 11-12, and 27% 

began using smokeless tobacco at age 13-14 years" (OSDH, 1999, OYTS report, p. 6). 

Among 1 ih graders in the same survey, 36 % began using SL T before the age of 13. The 

prevalence of current SL T use among high school students in Oklahoma is approximately 

3% in white male students, 15% in Hispanic male students, and 15% in Native American 

male students. Clearly, there is a need for professional intervention at the middle and 

high school levels. Ironically, although 54% of 1 ih graders reported that they wanted to 
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stop using tobacco, only 5% in high school reported that their school had groups or 

classes for those who wanted to quit (OSDH, 1999, OYTS report). By young adulthood, 

profound nicotine addiction may have occurred, which makes cessation a more difficult 

task. The study investigated variables critical to change in young adult male SL T users. 

Rationale for the Study 

The proposed research supports the Transtheoretical Model of Change developed 

by Di Clemente and Prochaska (1982), using modifications of measurements of stages and 

processes of change previously validated in cigarette smoking populations. If the model 

is determined to be valid in the SL T sample, it may be a useful tool for nurses who work 

in community, occupational, and public health settings. The model might be used as a 

guide to develop cessation programs for persons who wish to stop using SLT, but are 

unable to do so on their own. Most importantly, if it is established that the young adult 

male SL T users are different from adults, then these differences can be considered when 

cessation programs are initiated. 

Tobacco cessation programs do not have a high success rate. A large majority of 

individuals who stop using tobacco products do so without the help of a formal program. 

The Transtheoretical Model of Change includes those salient characteristics that represent 

those who successfully change their lifestyle. The model was applied to a sample of 

individuals who have used, or currently use, SL T, to determine those processes used in 

contemplating behavior change in order to understand behavior change. 

Nurses may be able to use this information to assist those individuals who are 

attempting to quit using SL T. For those involved in tobacco cessation programs, stage 
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specific guidelines can be written using the processes or behaviors shown to be common 

in each stage. The Transtheoretical Model of Change has been helpful in predicting 

change in smoking behavior in both self-changers and in those in formalized cessation 

programs. (Di Clemente, Prochaska, Fairhurst, V elicer, Velasquez & Rossi, 1991; 

Pallonen, Fava, Salonen & Prochaska, 1992; Prochaska, Norcross, Fowler, et al., 1992; 

Prochaska, Di Clemente, V elicer & Rossi, 1993; Prochaska, V elicer, Di Clemente & Fava, 

1988; Velicer, Di Clemente, Rossi & Prochaska, 1990). Prior to this study, the model had 

not been tested in adolescents and young adult males who use smokeless tobacco. 

The study tested concepts of the model using the Smokeless Tobacco Survey with 

young adult males (19-25 year olds). The concepts are: 1) stages of change, 2) decisional 

balance, 3) processes of change, 4) self-efficacy, 5) temptation, 6) dependence, 7) pros 

and cons, and 8) withdrawal. The primary question in the current study was: Is the 

Transtheoretical Model of Change as applicable to SL T users as it is reported in the 

literature to be to cigarette smokers? 

The lower success rates of SL T users have been attributed to the effect of higher 

nicotine concentrations in SL T (Boyd & Glover, 1989; Goolsby, 1992). In fact, "the 

average nicotine content in one "dip" of snuff is approximately four times that of one 

cigarette" (Gritz, Baer-Weiss, Benowitz, Van Vunakis & Jarvik, 1981, p. 207). 

Approximately 30 carcinogens have been identified in chewing tobacco and snuff 

(Hoffman & Djordjevic, 1997). Because of these disturbing facts, a need exists for 

research and the development of educational programs that are more effective in 

preventing initial use, or assisting in cessation before profound addiction occurs. The 
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investigator is interested in the age specific differences, if any, that exist between the 

adult population and adolescents and young adults. These differences would be 

important for developing cessation programs that are specific to the adolescent and young 

adult populations. The goal would be to assist young persons to change behavior before 

nicotine addiction is severe and cessation becomes more difficult. 

The current study by the investigator involved the use of a survey, henceforth 

referred to as the Smokeless Tobacco Survey, in the SLT population among young adults. 

The survey was developed as part of a larger instrument by Dr. Carlos Di Clemente and 

colleagues at the University of Houston to measure the stages and processes of change 

used by people to change several high risk behaviors, such as cigarette smoking, alcohol 

and drug use, obesity, and inactivity. The survey used in the study measured specifically 

the processes and characteristics of change as described by SL T users. It included the 

measurement of the SL T user's level of perceived self-efficacy, withdrawal symptoms, 

pros and cons of SL T use ( decisional balance), dependence on tobacco, stage of behavior 

change and processes of change currently in use. These variables are the existing 

components of the survey. The Transtheoretical Model of Change, as developed by 

Prochaska and DiClemente (1983) provided the theoretical framework for inclusion of 

items on the Smokeless Tobacco Survey. The survey was written as a modification of 

previous smoking cessation measurements based on the model. 

As stated previously, a research group at a large university medical center has 

previously developed the comprehensive instrument, of which the Smokeless Tobacco 

Survey is a part. A study was designed to test the instrument in several work-site 



populations, therefore providing more information on reliability and validity. The 

research included both exploratory data analysis and group comparisons using the young 

adult SL T using population. 

Purpose of the Study 
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The purpose of the study was to test the concepts of the Transtheoretical Model of 

Change in a young adult SL T population. The Smokeless Tobacco Survey has been 

developed to examine the differences in the processes utilized by SLT users who are in 

different stages of change. The survey was also developed to determine if results can be 

used to design formalized programs for SL T users who have been unable to change their 

nicotine behavior. It is believed that using the processes, which are successful in helping 

self-helpers quit, will do this. It is well established that traditional methods of cessation 

have been highly unsuccessful in the adolescent and young adult populations. Tobacco 

use continues to grow in these two groups, as supported by epidemiological reports. The 

proposed research was designed to determine differences between and among the stages 

and processes of change. The study also determined Smokeless Tobacco Survey items 

that support the Transtheoretical Model of Change in the young adult SL T population. 

Theoretical Framework 

The concept of change has been explored within the discipline of psychology 

(Prochaska & Norcross, 1994 ). The Transtheoretical Model of Change is an eclectic 

model, which assimilates critical components from major psychotherapy theories 

(Prochaska & Di Clemente, 1984 ). Prochaska acknowledged that major psychotherapy 

systems offer valuable ideas about human behavior, but the complexity and 



unpredictability associated with most systems hinder their practical use (Prochaska & 

Norcross, 1994 ). 

Stages of change 

The first component of the model includes the stages of change, reflective of the 

time and commitment necessary to change behavior (Prochaska & DiClemente, In 

Norcross & Goldfried, 1992). The neglect of the temporal and motivational aspects of 

change is the basis for failure of many formal cessation programs, according to these 

authors. The model was developed out of a need to find a systematic, integrated 

approach to observing how people change, both with and without therapy. 

Change occurs over five stages: ( a) precontemplation (b) contemplation ( c) 

preparation ( d) action, and ( e) maintenance. The stage is associated with how ready an 

individual is to change, what behavioral steps are taken to change, and how long the 

change is sustained (Prochaska & Norcross, 1994). Termination, not consistently listed 

as the final stage, is the exit point when individuals are free of the problem behavior or 

relapse. 

Processes of change 
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The second component of the model is the processes of change. The processes of 

change concept were the outcome of an examination of 24 current and prevalent 

psychotherapy theories (Prochaska & DiClemente, In Norcross & Goldfried, 1992). 

Recent literature lists ten processes: ( a) consciousness raising, (b) dramatic relief 

( emotional arousal), ( c) self-reevaluation, ( d) environmental reevaluation, ( e) self

liberation, (f) social liberation, (g) counterconditioning, (h) stimulus control, (I) 



reinforcement management (also known as reward), and (j) helping relationships 

(Prochaska & Norcross, 1994 ). A more thorough description of these processes is given 

in the explanation of stage and processes interaction, which follow below. The authors 

expressed their belief that the processes were mechanisms individuals used to naturally 

adjust behavior. The processes are described in the following discussion of the 

interaction between the stage of change and the specific processes that are theorized to 

occur. 

Stage and process interaction 

The third component of the model is the interaction of the processes within the 

stages of change. DiClemente (1993), in discussing stable change as a cycle, stated that 

some processes of change are prominent at different stages in the model (Figure 1 ). 

8 

In the precontemplation stage, social pressure leads an individual to begin to 

"self-reevaluate" his/her situation in relation to problem behaviors, such as addictions and 

weight control (DiClemente, 1993; Prochaska, DiClemente & Norcross, 1992; Prochaska 

and Norcross, 1994). Self-reevaluation involves the act of assessing one's own feelings 

in relation to a current behavior. 

Reevaluation continues into the contemplation stage, when the individual begins 

to participate in consciousness raising, and becomes emotionally aroused about changing 
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a behavior (Prochaska & DiClemente, 1992). Also in the contemplation stage, 

consciousness raising leads to an increase in information about the problem behavior and 

how it affects oneself. As the individual becomes emotionally aroused about the idea of 

changing behavior, it becomes easier to express one's feeling about problems and 

solutions. According to the model, emotional arousal is also known as dramatic relief. 

In preparation for change, an individual seeks self-liberation from the problem 

behavior. The individual will choose and commit to action, and believe in his or her 

ability to change. Self-reevaluation and dramatic relief ( emotional arousal) continue in 

this stage (Prochaska & DiClemente, 1992). As the individual takes action to change, he 

or she begins to engage in counterconditioning and stimulus control to inhibit 

participation in the behavior that is being changed (Prochaska & DiClemente, 1992). An 

individual will select alternative behaviors for the problem behavior, thereby decreasing 

the anxiety, which accompanies change. He or she will avoid environmental stimuli that 

invoke the desire to participate in the behavior being changed. Also, at this point in the 

cycle, helping relationships become extremely important. The individual who is 

changing behavior will develop sharing and trusting relationships with others that care for 

him or her. Self-liberation continues in the action stage, as the individual attempts to free 

him or her of the social significance and personal implications of the behavior. 

The maintenance stage is characterized by a combination of counterconditioning, 

social liberation, and reinforcement management. The individual will reward him or her, 

and others will also offer rewards for positive changes. 



The stages and processes of change act in such a manner to result in productive 

change of behavior. The interaction between the stages and processes of change can be 

used, as Prochaska and DiClemente explained, to develop interventions for behavior 

change programs that are appropriate for the particular stage of that person. 

Self-efficacy 
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Self-efficacy is the fourth vital component of the model. This is based on 

Bandura's (1977) work, which suggested that a person's belief in his or her own ability to 

accomplish tasks will determine attempts to perform them. This is a reflection of how 

confident one feels that he or she can successfully complete the task with the desired 

outcome. Bandura (1977) stated the belief that the successful outcome of one task is 

important to the initiation of, and future attempts at, other tasks. The Transtheoretical 

Model of Change is based on the assumption that an individual must want to change 

behavior, and that the desired outcome will be a successful completion of this task with 

the desired results, or desired behavior change. The desired result, explicit in this model, 

is a change in a problem behavior, the ability to maintain that change over time, and a 

decrease and eventual end to the desire to participate in the eliminated behavior. This 

outcome is strongly tied to the belief that an individual must believe that the process of 

change is possible and, once committed to, can be completed with the desired result. The 

individual, then, is different at the completion of the process, due to the change in attitude 

and behavior. Self-efficacy as described by Bandura (1977, 1982) is crucial to this 

process. DiClemente, Prochaska, and Gibertini (1985) introduced the concept of 

temptation as the negative aspect of self-efficacy in relation to self-change and is 
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discussed separately later in this section. Temptation to continue a negative behavior is 

not discussed by Bandura as a mediator of behavior change but has been deduced by 

Prochaska and colleagues as a critical factor in research measuring efficacy expectations 

related to behavior change. 

Decisional balance 

The fifth component of the model includes the idea of decisional balance during 

the decision making process. In the Transtheoretical Model of Change, a decision

making model by Janis and Mann ( 1977) serves as the basis for understanding how 

motivation is related to the stage of change. These authors discuss the perceived benefits 

and consequences (pros and cons) of continuing behavior and their impact on the 

decision to change or continue the actions in question. The Decision-Making Theory, as 

proposed by Janis and Mann (1968, 1977), was based on the thought that the cognitive 

process of making decisions is related to four major considerations. These include the 

pragmatic consideration of gains and losses for self, gains and losses for others, self

approval or disapproval, and approval or disapproval from others. Therefore, according 

to the theoretical model, an individual must "balance" the positive and negative aspects 

of each of these four considerations and deduct from that procedure a decision, which is 

satisfactory at that time. A "decisional balance sheet" enables an individual to balance or 

weigh the anticipated consequence and the anticipated approval or disapproval. Balance 

requires an individual to consider alternative courses of action along with the positive or 

negative values for self and for significant others, and then to come up with a final 
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judgment. These positive and negative values constitute the ''Pro and Con" items that are 

likely to be considered when a person is making a decision (Janis & Mann, 1968). 

The two decisional balance measures are critical constructs in the Transtheoretical 

model. Rather than eight factors that need to be balanced when making decisions, as 

posited by Janis and Mann, there are only two-namely, the pros and cons of the 

behavior in question. Next, the balance between the pros and cons varies depending on 

which of the following five stages people are in: precontemplation, contemplation, 

preparation, action, and maintenance (Prochaska, Velicer, & Rossi , et al., 1994 ). The 

ability to weigh the pros of changing behavior is seen as stage dependent. People in the 

action stage put more importance, or weight, on the pros rather than the cons of changing. 

Likewise, people in the earlier, pre-action stage place more value, or think more about the 

cons of changing. Because the cons outweigh the pros in the early stages, it may prolong 

or delay movement toward action. 

Temptation 

Temptation to participate in previous behavior is the enemy for individuals who 

are moving toward and into the action stage of change. Temptation is the sixth 

component of the model. There appears to be an inverse relationship between self

efficacy and temptation (DiClemente, Prochaska & Gibertini , 1985), as measured by 

confidence levels and temptation to continue behavior. As the individual becomes more 

confident that the changed behavior can be accomplished and maintained, the temptation 

to do the problem behavior is decreased. Temptation, therefore, would be less of a threat 

in the action and maintenance stage than in the precontemplation contemplation, and 



preparation stages (Prochaska & DiClemente, in Hersen, Elsie & Miller, 1992). Until 

termination is achieved, regression to previous behavior is common, rather than the 

exception. As temptation to continue the behavior decreased, the confidence that the 

outcome will be a positive change is increased. 

Spiral progression of change 
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The non-linear pathway of change is the seventh and final component of the 

Transtheoretical Model. The stages of change have often been envisioned as a linear, 

sequential process, with one stage leading directly to the next in the cycle. In reality, this 

is rarely the case. Figure 2 demonstrates Prochaska and DiClemente's conceptualization 

of the spiral pattern of change in the model (Prochaska & Norcross, 1994, p. 464). Since 

behavior change is a very complex issue, and people rarely proceed directly through the 

cycle without relapse to previous states or delay in one or more stages, the process must 

be demonstrated in a non-linear or cyclic pattern. Some individuals cycle through the 

stages many times before maintenance of continued change and termination of the cycle 

occurs (DiClemente, 1993; Prochaska & DiClemente, in Hersen, Elsie & Miller, 1992). 

Other variables exist that are not inherent in the Transtheoretical Model of 

Change, but will be measured by the Smokeless Tobacco Survey. The concepts also 

under consideration include dependence and withdrawal. These concepts are applied to 

the subject of nicotine addiction and SL T use. As authors of the Smokeless Tobacco 

Survey, Di Clemente and colleagues recognized that nicotine dependence and withdrawal 

must be considered as major obstacles to cessation, and therefore both must be 
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considered as vital to any behavioral model. Addressing tobacco dependence is an issue 

that is recognized as a major factor in behavioral smoking cessation treatment. Both 

physiological and psychological dependence are issues that must be managed by both the 

individual attempting to quit and the health care professional assisting him or her. The 

recognition of the addictive nature of nicotine is accepted in the health care community 

(Rustin, 1991 ; Miller, 1991 ; Brown & Emmons, 1991 ). The appropriate and successful 

treatment of nicotine dependence is based on both behavioral and pharmacological 

approaches. Brown & Emmons (1991) stated: 

An important theoretical contribution of more recent origin is the work of 
Prochaska, DiClemente, and colleagues. Their "readiness-for-change" 
model holds that quitting smoking is a dynamic process repeated over time 
and taking up to 7 years from first thoughts about quitting to continuous 
abstinence. The findings of Prochaska and colleagues emphasize the 
importance of viewing smoking cessation as a process and suggest that 
tailoring behavioral and cognitive strategies to the stage of readiness of the 
individual smoker may accelerate the quitting process and improve overall 
outcomes (p. 90). 

The readiness for change approach considers the intervention focused on the individual 

approach to cessation as the most effective and therapeutic. 

Literature related to SL T use supports that SL T users experience a similar, if not 

more intense, physical and psychological dependence to nicotine as smokers do. Boyd 

and Glover (1 989) document withdrawal symptoms including drowsiness, nervousness, 

difficulty in concentrating, headache, irritability, and nicotine cravings. Hilton, Walsh, 

Masouredis et al. , ( 1994) add tension, restlessness, and impatience to this list. 



Additional withdrawal symptoms include: 

decreased heart rate and orthostatic pulse change, increased eating, 
number of awakenings and score totals on both self-rated and observer
rated withdrawal symptom checklists. Smokeless tobacco users have also 
reported increased confusion and demonstrated decreased performance on 
reaction time measures upon deprivation (Hatsukami, Nelson & Jensen, 
1991 , p. 561). 

It is important, therefore, that therapy related to SL T cessation consider the range and 

treatment of these withdrawal symptoms. The proposed research will measure the 

seriousness of nicotine withdrawal in SL T users. 

Assumptions 

Research assumption 

1. Young adult males who use SL T will accurately and honestly self-report 
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behaviors and symptoms related to their use and their emotional and physical reactions to 

change. 

2. The self-report measure is a valid measure of the concepts in the Transtheoretical 

Model of Change. 

3. The self-report measure is a reliable measure of the concepts of the 

Transtheoretical Model of Change. 

4. The stages of change can be categorized by the use of key nominal level questions 

related to current and past smokeless tobacco use. 

5. Processes of change, self-efficacy, decisional balance, withdrawal symptoms, 

tobacco dependence and temptation to use tobacco can be measured. 



6. Nicotine addiction through the SL T vehicle results in physiological changes that 

are detrimental to the health and well being; therefore cessation of nicotine use is 

beneficial. 

Theoretical assumptions 
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I . Change is non-linear, requiring individual cognitive and psychomotor actions, and 

is characterized by relapses, delays and reversal of previous behavior. 

2. Change is a natural, inevitable, and often desirable phenomenon. 

Research Hypotheses 

I. There is a significant difference in the processes of change used in each stage of 

change in young adult male SL T users as described by relationships in the model. 

I a. Those SL T users who are categorized as being in the contemplation or preparation 

stage use the processes of dramatic relief ( emotional arousal) , self-liberation, social 

liberation, and self-reevaluation processes more than those in the other stages as 

suggested by relationships in the model. 

I b. Those SL T users who are categorized as being in the action or maintenance stage 

use the processes of reward, counterconditioning, environmental control, and helping 

relationships more than those who are in the other stages of change as suggested by the 

model. 

1 c. Those SL T users who are categorized as being in the precontemplation or 

contemplation stage use the processes of consciousness raising, self-reevaluation, and 

social liberation more than those in the other stages as suggested by relationships in the 

model. 
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2. In SL T users there is a significant difference in decisional balance in each stage of 

change as suggested by relationships in the model. 

2a. Those SL T users who are in the preparation, action and maintenance stages place 

more value on the cons of using SL T than those who are in the precontemplation or 

contemplation stage. 

2c. Those SL T users who are in the precontemplation or contemplation stage of 

change value the pros of using SL T more than those in the other stages. 

3. In SL T users, there is a significant difference in self-efficacy (temptation) among 

the stages of change as suggested by the relationships of the model. 

3a. Those SL T users who are categorized in the precontemplation or contemplation 

stage will be more tempted to use SL T than those who are in the preparation stage. 

4. In SL T users, there is a significant difference in severity of withdrawal symptoms 

between the stages of change. 

5. Those who are in the precontemplation stage of change will have a statistically 

higher level of nicotine dependence than those will in the other stages of change. 

5a. There is a significantly different ranking for nicotine dependence between each of 

the stages of change. 

Definition of Terms 

Smokeless tobacco sample 

Conceptual definition. A current SL T user is an individual who is addicted to 

nicotine through the tobacco in SL T, also known as snuff, chewing tobacco, "spitting" 

tobacco in the oral cavity , either between the gums and lips, or between the gums and 
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cheek, and self-reports use. A past user is an individual who has used SL T regularly in 

past, but currently does not use SL T. 

Operational definition. A current SL T user is a male who has regularly and daily 

placed tobacco in the form of snuff or chewing tobacco in the oral cavity, either between 

the gums and lips, or between the gum and cheek, and self-reports use. A past user is an 

individual who has either quit in the last six months, or who has sustained abstinence for 

six months or longer. Both current and past users will be determine by nominal level 

questions regarding use then applying those responses to a stage of change Algorithm 

(Appendix A). 

Stage of change 

Conceptual definition. Prochaska and Di Clemente ( 1992) determined that change 

occurs over time, requires a profound commitment and is associated with a readiness to 

change that occurs over five stages: The stages are identified as: (a) precontemplation. 

(b) contemplation. ( c) preparation=- ( d) action, and ( e) maintenance. 

Operational definition 

The stage of change will be determined by the response to questions on the 

Smokeless Tobacco Survey, which ask about thoughts of, plans to, or action taken in 

cessation behavior. These questions are number ST2a, ST12, ST13, ST14, ST15, and 

STI 6 (Appendix F). These responses will then be applied to the Stage of Change 

Algorithm (Appendix A). 



Processes of change 

Conceptual definition. Prochaska and DiClemente (in Hersen, Elsie & Miller, 

1992) discuss the means by which individuals change by participating in particular 

experiences, activities or behaviors. These authors labeled 10 mechanisms, which have 

been identified in formal therapy programs and self-initiated change. "These processes 

represent both cognitive and behavioral coping activities relevant for a particular 

behavior change" (p. 196). 
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Operational definition. A 23 item subscale of the Smokeless Tobacco Survey, 

labeled "Impacts on Smokeless Tobacco Use" will measure the processes of change. 

(Appendix D). The statements represent how experiences can affect the pattern of SLT 

use of some people. The respondents are asked to think of any similar experiences they 

may be currently having or have had in the past month. The respondent may rate the 

frequency of each event on a five point Likert scale, with five being "repeatedly", and 

one indicating "never". Items on the Impacts on Smokeless Tobacco Use sub-scale are 

numbered ST32a through ST32w on the Smokeless Tobacco Survey. Following are the 

specific items and the process, which it is intended to measure. A higher score for each 

item indicated higher usage of that process than a lower score for those items. A summed 

score for each subscale will be used to represent each of the 10 processes of change. The 

processes are categorized according to the type of action required to complete the task. 
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~ Process Item 

Behavioral I. Counterconditioning ST32a, ST32p,ST32u 

Behavioral 2. Self-liberation ST32b, ST321 

Cognitive 3. Social liberation ST32c, ST32m, T32v, 

Cognitive 4. Consciousness raising ST32d, ST32t, ST32j 

Behavioral 5. Reinforcement management ST32e, ST32s 

Cognitive 6. Dramatic relief ST32f, ST32q 

Cognitive 7. Self reevaluation ST32g, ST32n 

Behavioral 8. Stimulus control ST32h, ST32r 

Behavioral 9. Helping relationships ST 32i, ST32o 

Cognitive 10. Environmental reevaluation ST32k, ST32w 

Nicotine degendence 

Concegtual definition. Dependency is related to the intensity of need that 

individuals feel they have for a particular substance. Nicotine dependence in the SL T 

user, therefore, is related to the need to continue use to maintain a certain emotional or 

physical state. Di Clemente, Prochaska and Fairhurst, et al., (1991 ), use this variable as a 

salient indicator for nicotine addiction. According to these authors, relapse to previous 

tobacco use is a common problem in nicotine addicted individuals. 

Ogerational definition. The eight items on the Smokeless Tobacco Survey which 

reflect SL T dependence are presented in the form of both nominal and ordinal level 

items. (Appendix F). These items are numbered ST22 through ST28 and are it~ms that 



23 

address SL T dependence. Items ST22, ST23 and ST 26 are ordinal level items which 

will rank-order the level of dependence. The remaining items were used to categorize the 

respondents as moderately or highly dependent according to their SL T use habits. 

Withdrawal 

Conceptual definition. Relapse is a common problem for individuals who are 

attempting to change behavior. The success of changing tobacco use behavior is often 

related to the intensity of withdrawal symptoms. In relation to SL T use, withdrawal 

symptoms are the physiological and psychological events that occur when attempting to 

stop using SL T. 

Operational definition. The items labeled withdrawal symptoms on the 

Smokeless Tobacco Survey are numbered ST33a through ST33k. (Appendix F) These 

items are concerned with the seriousness of particular physiological and emotional 

problems encountered while trying to quit SL T use. The respondents are asked to 

respond to a Likert scale, with one indicating that "the problem is not serious", to five 

indicating that the symptom "is a serious problem". The summed score on this scale was 

used to determine the seriousness of withdrawal symptoms. The higher the summed 

score, the more serious the withdrawal symptoms from SL T use. 

Self-efficacy 

Conceptual definition. Self-efficacy is considered the confidence an individual 

has that a certain task can be successfully completed, and is based on a definition and 

explanation by Bandura (1977). Bandura explains that the magnitude of a person's belief 

in his/her ability will determine whether or not a difficult task is attempted. Bandura 
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states that there is a natural tendency to avoid tasks that are perceived as difficult. 

Di Clemente, Prochaska and Gibertini (1985) described confidence of smoking cessation 

behavior as a reflection of the magnitude of temptation (strength of cues) to smoke. 

Operational definition. The self-efficacy score was determined by the summed 

score on the items of the temptation scale of the Smokeless Tobacco Survey, which asks 

the respondents to rate how confident they feel about abstaining from SL T in a variety of 

situations. The higher the total s:~ale score, the greater the temptation to use SLT, 

therefore there is decreased self-efficacy. The items assigned to the temptation scale are 

numbered ST30a to ST30n. 

Decisional balance 

Conceptual definition. Making a decision about changing a behavior is pivotal in 

moving through the stages of change. Decisional balance is understood as the balancing 

of the ' 'pros" ( advantages or benefits) of continuing a behavior with the "cons" 

( disadvantages or losses) associated with continuing. It involves consideration of the 

consequences to, and reactions of, self and others when behavioral decisions are made 

(Prochaska, Norcross & Di Clemente, 1994 ). 

Operational definition. A decisional balance scale was used to assess the "pros" 

and "cons" of SL T use. The scale includes five items representing the "pros" of using 

SL T and five representing the "cons". The responses to questions are related to "how 

important" statements are in making a decision, with one being "not important" and five 

being "extremely important". The higher the summed subscale score for both "pros" and 

"cons", the greater the importance placed on that statement, implicating the positives or 
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negative aspects of using SLT. The items assigned to the "pros" subscale include ST3 la, 

ST3 lc, ST3 le, ST3 lg and ST3 lh. The items assigned to the "cons" of using Smokeless 

Tobacco are ST31 b, ST3 ld, ST3 lf, ST3 li and ST3 lj. 

Limitations 

Limitations for the study were as follows: 

1. The concept of change is complex and not thoroughly understood. 

Various psychotherapy theories have been developed which attempt to explain what 

initiates and sustains behavioral change. The complexity of the concept was a theoretical 

limitation. 

2. Use of a non-random sampling results in a sample, which is not 

necessarily representative of the population of SL T users. The design in the proposed 

study was a non-experimental, group comparative, descriptive survey design; therefore it 

was lacking in its ability to suggest a causal inference. 

3. The original instruments used to measure the stages and processes of 

change have been shown to be highly reliable and valid in groups of individuals with 

addictive behaviors, such as over-eating, cigarette smoking, and alcoholism. The results 

of the SL T users who volunteer for the proposed study may be different from the general 

population in ways that correlate with the dependent variable, cessation behavior. This 

causes a random heterogeneity of respondents, which may also threaten statistical 

conclusion validity. There is also a possibility that the groups varied in ways other than 

by age. 
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Delimitations 

The population sample included those young adult males who currently use SL T, 

who have quit using SLT in the past six months, or who have used SL Tin the past and 

have maintained abstinence for six months or longer. Participants were able to speak, 

write, and read English and reside in a particular area of the United States. Participants 

were students at a four-year college or university, community college, or technical 

school. The majority of SL T users are male; therefore the sample included only males. 

Summary 

The Transtheoretical Model of Change is based on the idea that individuals 

progress through several stages, using numerous techniques to obtain a change in 

problem behavior. Relapse is the rule rather than the exception, therefore resulting in a 

cyclic motion of the model of change. High self-efficacy, motivation, and commitment, 

along with an ability to resist temptation to revert to previous behavior are essential to 

proceeding through the stages of change. Maintaining the desired behavior may, in some 

individuals, end in a termination of the cycle, with no desire to reenter. 

The study investigated whether the occurrence of stages of change, the processes 

of change used to move from one stage to another, decisional balance as an influence, the 

level of self-efficacy present, severity of withdrawal symptoms and the level of nicotine 

dependence was consistent with the model in the young adult SL T population. The 

purpose of the study was to test the Transtheoretical Model of Change in the young adult 

SL T population. The aim was to increase the information known about behavior change 

in the young adult, in order to facilitate stage specific formal cessation. 



CHAPTER II 

REVIEW OF LITERATURE 

This chapter will discuss the Transtheoretical Model of Change and the measures, 

which have been derived from this model. The first section of this chapter involves the 

concepts of the model, and the second section will explain the developing 

instrumentation of those concepts. It will be presented in a chronological format. 

Theoretical Framework 

The concept of change has been thoroughly explored within the discipline of 

psychology (Prochaska & Norcross, I 994). The Transtheoretical Model of Change is an 

eclectic model, which assimilates critical components from the major psychotherapy 

theories (Prochaska & Di Clemente, 1984 ). Prochaska acknowledged that the major 

psychotherapy systems offered valuable ideas about human behavior, but the complexity 

and unpredictability associated with most systems hindered its practical use (Prochaska & 

Norcross, 1994). 

As discussed in Chapter I, change occurs through the reasonable and successive 

interaction between the stage of change and the processes that ensure behavior change. 

"This model suggests, for example, that approaches or techniques that are appropriate for 

an individual in contemplation (rolling with resistance and re.framing, which are 
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consciousness raising techniques) would be less appropriate for that individual in the 

preparation stage" (DiClemente, 1993. p. 104). For example, as DiClemente explains, 

movement from the contemplation to preparation stages, which includes the processes of 

dramatic relief ( emotional arousal) and self-reevaluation, is distinct from the processes 

used in movement from action to maintenance. 

Motivation is determined to be vital to change, especially with problem behaviors 

related to health. An individual must have a reason to change, the commitment or 

strength to do it, and a perceived probability of success. Along with motivation, then, is a 

commitment and decision making ability, which are essential to the concept of change. 

In the explanation provided by Prochaska and DiClemente (in Hersen, Elsie & Miller, 

1992), the stage of change is reflective of the force of intensity of an individual's 

commitment, which is a feature of motivation. "Commitment to change, another aspect 

of motivation, is to some degree measured in the stages of change. Stage status reflects 

attitudes and intuitions which are clearly related to the strength of desire to change:" (p. 

193). 

The current research addressed recognition of the addictive nature of nicotine, and 

both the physiological and psycho logical dependence that must be managed by the 

individual attempting to quit using tobacco in the smokeless form. The Transtheoretical 

Model appears to be an important contribution to the successful treatment of nicotine 

addiction. Cessation of tobacco use is viewed as a process that includes both behavioral 

and cognitive approaches to the individual's readiness to change. 
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The model also addresses withdrawal through its' discussion on relapse. An 

individual may move in and out of the stages of change, not proceeding in a forwardly, or 

sequential fashion. Wilcox, Prochaska, V elicer and DiClemente ( 1985) state that certain 

characteristics are predictors of success in self-change behavior. Individuals, who have 

used tobacco for longer periods of time, and at a higher intensity of use, were less likely 

to be successful at changing their behavior. In smokers, according to these authors, the 

smoking history is therefore a high predictor of success or failure in cessation. The 

smoking history includes "problem duration, most cigarettes ever consumed on a daily 

basis, daily cigarette consumption, smoking status of significant others, previous attempt 

at quitting, withdrawal symptoms, and reasons for smoking ( crutch, stimulation, pleasure, 

habit, handling)" (Wilcox, Prochaska, V elicer and DiClemente, 1985, p. 407). These 

authors also indicate that present health problems or a perception of a potential health 

concern is also a predictor of self-change, and that these problems did not have to be life 

threatening to impel individuals toward change. Heavy tobacco users experience more 

withdrawal symptoms than light users, therefore resulting in more reluctance to repeat 

cessation behaviors. 

Another important predictor of change is behavior of significant others. 

"Successful abstention is more likely to occur, for example, if spouses, siblings, or 

friends have either never smoked or have given up the habit. Furthermore, the 

relationship between health and smoking cessation suggests that smokers who experience 

a direct and serious threat to their health are likely to alter their smoking behavior" 

(Wilcox, Prochaska, Velicer & DiClemente, 1985, p. 407). These issues are addressed in 



the Smokeless Tobacco Survey used in this study, with items indicating tobacco use 

habits, perceived health threats and perceived association with health problems. 
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Decisional balance is another key construct of the Transtheoretical Model of 

Change. Janis and Mann ( 1968) give an example of the pros and cons (positive and 

negative incentive values) for a hypothetical situation involving a decision about 

continuing smoking or stopping. The example is an illustration of conflicting thought 

processes by a smoker who is confronted by information on the relationship between 

smoking and lung cancer. The alternative courses of action provided in the example 

include, among others, the choices to (a) continue smoking about one pack per day, or 

(b) stop smoking. The positive incentives for continued smoking for the smoker is that it 

provides daily pleasure, and sometimes relieves emotional tension. For significant 

others, the positive consequence is that, by relieving tension, it helps the smoker get 

along better with his/her family and co-workers. Negative aspects for the smoker of 

continued smoking include the possibility of developing a lung cancer, or making an 

ordinary respiratory illness more serious. Negative aspects for the significant others may 

be that the family would also suffer if the smoker became a victim. The smoker will, 

then, also consider the positive or negative incentive values for the alternative of stopping 

smoking in relation to the consequences and anticipate approval or disapproval. The 

cognitive process may also include the consideration of other alternative courses of 

action, such as smoking only one half pack per day, or switching to a different brand or 

type of cigarette. In the end, a final judgment will be made which is most satisfactory, 

since it is the most attractive alternative to the smoker. The final judgment represents the 
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classic consideration of a balance between the pros and cons of an activity or behavior 

(Janis & Mann, 1968, p. 338-339). This balancing of the pros and cons of the behavior is 

labeled Decisional Balance in the model. 

Prochaska, V elicer & Rossi, et al.; 1994) state that an individual will weigh the 

pros and cons differently based on which stage of change he or she is in. "In the 

precontemplation stage, individuals will judge the pros of the problem behavior to 

outweigh the cons. In the action and maintenance stages, the opposite pattern will occur, 

with the cons judged as outweighing the pros" (p. 41 ). 

Stage of change concept 

Self-changers have been shown to use a variety of cognitive and psychometric 

actions in order to modify their behavior. As behavior is modified, these self-changers 

appear to move through several stages in order to progress to the end point, or 

termination of the negative behavior. These stages are labeled as precontemplation, 

contemplation, preparation, action and maintenance. The process of change, or 

modification of behavior, is shown in the research literature to be stage dependent. 

Through each of the five stages, an individual modifies behavior in different ways to 

facilitate movement toward the maintenance of cessation and termination of the behavior. 

These methods have been described in the previous chapter. 

The relationship between each of the processes of change appear to be oblique, in 

that the behaviors might change in one stage and proceed into or through one or more 

stages of change. The obliqueness of the processes has been explored in previous 

research, both by the authors of the model and subsequent instruments, and also by other 
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researchers. A summarization of these reports is provided in this review of literature on 

development and testing of the Transtheoretical Model of Change. The historical 

development of the instruments is provided. 

Development and Testing of the Model 

Instrument development 

Early literature regarding the concepts of the Stages and processes of change was 

seen in the late 1970's. Since th~ early 1980's, Prochaska and DiClemente and 

colleagues have actively tested the Transtheoretical model in various populations. Early 

in the testing phase, instruments were developed and tested to analyze psychometric 

properties in a variety of populations, with much of the research focusing on smokers. 

Measuring the processes of change 

One of the earliest studies compared the characteristic of change in self-changers 

to those who had participated in structured treatment programs (DiClemente & 

Prochaska, 1982). In this particular study, participants in two smoking cessation therapy 

groups were compared to those who quit smoking on their own. Sixty-three subjects who 

had quit smoking at least two weeks earlier were placed into one of the three groups. The 

Self-quitters were those former smokers who had not previously attended a formal 

program. The A version group was those former smokers who had attended a formal 

cessation program, which focused on various aversion techniques, such as electric shock 

and rapid smoking. The third group, the Behavioral-management group, were the ex

smokers who had also attended a formal program, but with the focus on behavioral 

techniques and increasing education about tobacco use. 
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The instrument used for the study was named the Change-Process Questionnaire, 

and was newly developed to analyze the concepts of processes of change inherent to the 

Transtheoretical Model. The items resulted from a previous pilot study on recent 

quitters, and were validated for content by three expert judges. The processes were 

categorized using two dimensions. The items were first categorized according to the 

verbal/behavioral dimension. The items were those which include either verbal 

interaction or behavioral manipulation. The items were then differentiated according to 

whether or not either a person's experience or environment determined it, or the 

experiential/environmental dimension. The questionnaire presented three statements 

exemplifying each of the ten processes of change depicted in the Transtheoretical Model. 

The participants were asked to respond to the 30 items in a taped interview, which 

addressed the processes most helpful in each time period of change. Those temporal 

dimensions included ( a) the time from when the decision to quit was made up until the 

first effort to quit, (b) the time from the first effort to quit up until two weeks after the 

last cigarette, and (c) the time from the last cigarette to the time of the interview. All 

participants were interviewed the second time five months after their last cigarette to 

determine maintenance level. Those who remained free of the habit were regarded as 

maintainers. 

An Analysis of Variance (ANOV A) performed on each of the ten processes found 

significant differences in the groups. Significant differences(~< .05) were found in the 

processes of feedback, self-liberation, counterconditioning, stimulus control and social 

management. The two formal therapy groups, A version and Behavioral management 
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rated these processes as moderately important in their cessation, while the self-quitters 

rated them as less important in their cessation. There were other inter-group differences. 

The A version group rated self-liberation more important than the Behavioral

management or the Self-quitters group (Q < .01). The Behavioral management group 

considered counterconditioning as much more important than the Aversion and Self

quitters groups (p <.05). 

On fo Bow-up at five months, interestingly, there were no differences in 

proportion of maintainers and relapsers among the three groups. A Three by Five 

ANOV A was perfo rmed using the change process score as the dependent variable, and 

group membership and long-term abstinence as the dependent variables. Although a 

table was not constructed, Prochaska and DiClemente reported no significance between 

the group and success, but there were group differences on the five change processes 

reported previously (feedback, self-liberation, counterconditioning, stimulus control and 

social management). There was discrimination among the three groups on the change 

process scores, but it was not related to long-term abstinence. 

A contingency table containing the frequencies of when each change process was 

used, along with the stage it was considered most helpful was constructed. This table 

showed a significant relationship between the change processes and the three periods of 

change; (1) decision to quit, (2) active change, and (3) maintenance (x2 = 324.45, p < 

.001 ). There also was a difference between the Verbal Process and Behavioral Process 

(x2 = 420.79, Q_ < .001), and between each of the six Verbal Processes (x 2 = 71.14, p < 

.001 ). There was not a significant difference among the Behavioral Processes. fn further 



analysis of the six Verbal Processes there was a significant difference found between 

self-liberation and the other processes (x2 = 60.97, _Q < .001), but no differences were 

found between the other five processes. 
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These authors expressed that the results showed that Verbal Processes were used 

more frequently in the decision to quit stage, while the Behavioral Processes were used 

more during the active change and maintenance stages. The self-liberation process, 

which was more frequently seen in the action and maintenance stages, was the only one 

that did not fall into this pattern. The authors, in explaining why this may have occurred, 

expressed that the participants may have just started the active change stage and may 

have confused it with the decision to quit stage. "As expected, the change process model 

was effective in differentiating the three treatment groups on the importance of particular 

processes. Self-quitters rated feedback, stimulus control and social management as 

significantly less important in quitting than did the therapy groups. This finding 

supported the validity of the questionnaire since it was consistent with the fact that self

quitters did not have available to them group feedback and reinforcement or instructions 

on behavioral techniques as did the therapy subjects" (DiClemente & Prochaska, 1982, 

p. 140). The authors acknowledged that the results were opposite than expected in regard 

to the use of change processes among the maintainers and recidivists. Their explanation 

regarding this finding included the idea that maintenance may be a separate entity from 

short term cessation, and that processes useful in short term cessation may not be helpful 

in the long term. Another explanation is that maintenance is another stage of continued 

change, and different processes are important in the different stages. 
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Measuring stage of change. 

Another model testing study in 1983 by McConnaughy, Prochaska and V elicer 

studied the stages of change in psychotherapy in 155 adults. An instrument developed 

for this study resulted in 32 items representing the five stages of change, and was titled 

the Stages of Change Questionnaire. An initial Principal Components Analysis (PCA) 

eliminated items from the first 125 to 75, and subsequent analysis from 75 items to 50 

items to a final 32, with eight items representing each of four states, or components. An 

item analysis revealed a Cronbach's coefficient alpha, which ranged from .88 to .89 on 

the four scales, and 58% variance explained by four components: precontemplation, 

contemplation, action and maintenance. One of the stages, which the authors had labeled 

as the decision-making stage, was eliminated based on this analysis. The Decision

making stage was eliminated from the 50-item instrument because nine items loaded 

heavily on two components. The authors concluded from this analysis that the items did 

not measure a clear and separate stage. 

The items included a Likert scale with a five-point response format from 1 = 

strongly agree to 5 = strongly disagree. Items with correlation coefficients of less than 

.40 on varimax rotation of the final 32 items were omitted from the subsequent scales. 

Means, standard deviations and Pearson correlation coefficients between the four scales 

were calculated, and converted into standardized t scores for interpretation. 

A cluster analysis performed resulted in an 18-cluster grouping with 7 major and 

2 minor client profiles produced. A Hierarchical clustering procedure was used to 

determine the clusters, which had the smallest Euclidean distance between each cluster. 
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The seven major clusters included 13-17 subjects and the two minor clusters included 

five or six subjects. These nine clusters explicated 140 of 155 subjects. Nine remaining 

clusters included only one to three subjects, which were considered by the authors to be 

uninterpretable. The authors further concluded that the stages of change Questionnaire 

provides a reliable method to determine where clients are in the course of change. 

A follow-up report of the previous study on the stages of change in psychotherapy 

was completed in 1989 (McConnaughy, DiClemente, Prochaska & V elicer, 1989). The 

sample size was larger than the former study, with 327 participants. The statistical 

analysis again included PCA, internal consistency reliability coefficients and cluster 

analysis. Four distinct stages also emerged, with eight client stage profiles. The internal 

consistency coefficients were similar, but slightly lower than the original study. The 

Pearson correlation coefficients among the four scales also revealed a very similar pattern 

to the previous study. The authors expected the negative correlation (r = -.52) between 

the precontemplation and contemplation stages. The positive correlation (r = .50) 

between the contemplation and action stage was the highest among of the four groups. A 

similar correlation was found between the action and maintenance stages, specifying that 

behaviors are used and continued in both stages. The authors note that the stages were 

related and similar to the previous stage. 

Testing of the model continued in 1983, with another study of smokers by 

Prochaska and DiClemente, which again analyzed the stages, and processes of self

change. A sample of 872 were categorized into one of five stages of change based upon 

their response to a series of questions regarding present smoking behavior. The five 
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groups were labeled as (1) immotives or precontemplators; (2) contemplators; (3) recent 

quitters, or action; ( 4) long-term quitters, or maintenance; and ( 5) relapsers. The stage 

was determined by the verbal responses to a series of questions regarding the smoking 

habits of each participant. A continuous measure was used to measure the processes of 

change, which was similar to the 32-item questionnaire discussed previously, except that 

there were IO items measuring each of the IO processes of change. It was titled the 

Processes of Change Test. 

The participants were sent a questionnaire and interviewed every six months over 

a two-year period. The authors reported only the cross-sectional data at the onset of the 

study. Subsequent longitudinal data was to be reported in future publications. T scores 

were calculated for each of the five groups representing the five stages of change on each 

of the 10 processes of change. ANOVAs on each of the groups across the 10 processes 

of change revealed significant F's, indicating that there were differences in how each 

group used each of the 10 processes. The ANOVA's were followed with the Newman

Keuls post hoc test, with the results showing that each of the five groups contrasted at a 12 

< .05 or greater. The contrast was seen much more drastically when the results for the 

relapsers group were removed. The authors justified this move by noting that the 

relapsers were added as an exploratory group, and did not theoretically fit the 

Transtheoretical Model. It was reported that the relapsers group actually performed as a 

combination of the contemplation and action groups. The results also showed that the 

precontemplators used the majority of the processes less than the other groups. "This 

suggests that precontemplators process less information about smoking, spend less time 
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reevaluating themselves as smokers, experience fewer emotional reactions to the negative 

aspects of smoking, and do little to shift their attention or their environment away from 

smoking" (Prochaska & DiClemente, 1983, p. 393). 

In 1985, Wilcox, Prochaska, Velicer & DiClemente looked at subject 

characteristics as predictors of smoking. Subjects were categorized into five stages of 

change based upon their response to interview questions regarding their current smoking 

status. Each of the participants was also asked to provide a saliva sample for thiocyanate 

level to verify the self-report of smoking status. The five groups were as follows: (1) 

immotives, or precontemplators; (2) contemplators; (3) recent quitters, or action; ( 4) 

long-term quitters; and (5) relapsers. 

Seventeen variables were chosen as predictors and included demographics ( age, 

education, and income), smoking history (problem duration, most cigarettes ever 

consumed on a daily basis, daily cigarette consumption), smoking status of significant 

others, previous attempts at quitting, withdrawal symptoms, and reasons for smoking 

( crutch, stimulation, pleasure, habit, handling); health history (presence and/or absence of 

life threatening and/or not life-threatening diseases); and life experiences (intensity of 

positive and negative life experiences). 

Step-wise discriminate function analyses and classification analyses; Wilks" 

likelihood ratio and Bartlett's V statistic were used to determine changes in smoking 

status at six months. ANOV A's were also performed on each variable, with the 

Newman-Kuels post-hoc test performed on those variables showing significance. Long-
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term quitters showed no significant change in smoking status at six months, so that group 

was excluded from further study. 

The immotives either stayed in that group or were labeled as changers. The 

changers had changed into contemplators, recent quitters or relapsers. A single 

significant function was found (V = 23, df = 3, Q < .001). with three variables retained 

with standardized discriminant function coefficients: pleasure (.82), health (-.64), and 

problem duration ( .51 ). The health variable was the highest score among the changers. 

Notable differences were found between the two groups (immotives and changers) in 

relation to previous attempts at quitting (F (1,83) = 7.47, Q < .001, w2 = .07) and 

pleasure (F (1,83) = 14.93, Q < .01, 1f2 = .14). The results also revealed that the 

changers had more previous attempts at quitting, but smoked less for pleasure than the 

immotives (precontemplators). (Throughout the remainder of this document, subsequent 

usage of the term immotives refers to the term used in early research for the 

precontemplation stage). 

The relapsers were reclassified at six months as immotives, contemplators, recent 

quitters or relapsers. One significant function was found (V = 31.90, df = 6, 12 < .001) 

with two variables retained with the standardized discriminant function coefficients daily 

cigarettes (.89,) and income (-.62). Income was the highest score for relapsers and recent 

quitters, while daily cigarette consumption was the highest score for immotives and 

contemplators. There were notable difference among the four groups determined by 

education (F(3,191) = 4.14, 12 < .01. w2 = .05) and daily cigarettes (F (3, 191) = 7.07, J2 < 



.00 I, w2 = .09). Based on mean scores, the recent quitters had the highest education 

level, and the contemplators had a higher daily consumption of cigarettes. 
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The authors concluded that a person is less likely to change smoking behavior the 

longer he or she has smoked. "When faced with health problems, for instance, it was 

found that immotives are likely to progress beyond the precontemplation stage. This 

finding is in agreement with Prochaska and DiClemente's (1984) prediction that 

environment or developmental occurrences, such as health problems, could lead to 

serious contemplation of change." (Wilcox, Prochaska, Velicer & DiClemente, 1985). 

Self-efficacy measures 

Another early study included the 1985 research by DiClemente, Prochaska and 

Gibertini designed to study efficacy expectations and self change in smokers. The study 

involved 957 participants in a two-year longitudinal study. Each of the subjects was 

categorized into one of five stages of change based on their current smoking status at the 

beginning of the study. These five groups were: (1) immotives, (2) contemplators, (3) 

recent quitters, ( 4) long-term quitters, and ( 5) relapsers. Several instruments were used in 

this study, although all will not be discussed with detail in this document. 

The instruments that were included in statistical analysis included a Measurement 

of Life Experiences survey, the Endurance subscale of the Jackson Personality Inventory 

and a Decisional Balance Measure. The Decisional Balance Measure included 10 

positive and 10 negative statements about smoking rated on a five-point Likert scale of 

importance, which was written specifically for this project. The subjects were also asked 

to complete a comprehensive smoking history questionnaire and the Processes of Change 



Questionnaire. The analysis of the Decisional Balance Measure was only briefly 

discussed in this report, with more emphasis place on the 31 item Self-efficacy Scale. 
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The Self-efficacy Scale included two response options. Items were selected for 

the scale to describe situations that elicit smoking behavior and determined the affective 

state, such as anxiety, or the context ( environment). Two Likert scales include were the 

five-point confidence scale and the five-point scale to assess how tempted a person is to 

smoke in each situation. The 31 items were written to measure temptation to smoke ( or 

cue strength) and confidence (efficacy) that smoking could be avoided in certain 

situations. The sum of the ratings of each item on the confidence scale signified or 

measured the magnitude of self-efficacy. The second scale was a measure of how 

tempted he or she was to smoke in that particular situation. The rationale for 

development of the two scales, confidence and temptation was based on the authors 

believes that self-efficacy is measure of how confident one feels in completing a task, 

balanced with how tempted one is to continue a behavior, such as smoke. The hypothesis 

was made that if confidence was low, that temptation to participate in a negative behavior 

would be high. The authors expected an inverse relationship to exist between the two 

variables. 

The five groups identified according to place in the change cycle included: ( a) 

immotives, (b) contemplators, ( c) relapsers, ( d) recent quitters, and ( e) long-term 

quitters. The Process of Change Questionnaire included the 1 O previously discussed 

processes, with four items per process and a five point Likert scale. The scale was 

written to reflect the frequency of occurrence (1 = not at all, 5 = very often) of the 
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particular processes. The Processes of Change questionnaire was a verbal interview, 

along with the Endurance subscale of the Jackson Personality Inventory and the 

Decisional Balance Measure. The Decisional Balance Measure included 20 statements 

regarding both the positive (pros) and negative statements (cons) about continued 

smoking. Each item included a five point Likert scale of importance of the statement to 

the smoking behavior. The respondents were also asked to submit a saliva specimen for 

measurement of thiocyanate level. The first follow-up was three to five months after the 

original interview. 

Analysis of the Self-efficacy Scale revealed high Alpha coefficients on the 

temptation and confidence subscales (.97 and .98, respectively). The inter-item 

correlations ranged from .44 to .93 with a mean of .69. The PCA of the 31-item scale 

resulted in four components (Negative Affect, Socializing, Tested and Tempted, and 

Positive Affect) which explained 82% of the variance. "While separable components 

emerged from the analysis, they did not appear to be adequately interpretable for separate 

analysis. Thus, self-efficacy as measured by this scale appeared to be more of a single 

than a multi-component scale, and subsequent analyses employed total item scores" 

(DiClemente, Prochaska & Gibertini, 1985, p.187). 

A Pearson correlation coefficient was calculated for the total self-efficacy and the 

temptation score revealed a moderate negative correlation, but that correlation varied for 

smokers and non-smokers (r = - 57 for smokers, L = -.29 for non-smokers, 12=< .001). 

Another interesting finding was the negative correlation found between the efficacy score 

and decisional balance. It appeared that those respondents who placed a high importance 
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on the pros of smoking scored lower on the self-efficacy scale, while those who placed 

high importance on the cons of smoking scored higher on self-efficacy. Therefore, the 

higher value placed on smoking, the less confident they perceived their ability to quit or 

not use tobacco. 

The measure of self-efficacy was the sum of ratings on each item on the 31-item. 

Each item measured both confidence and temptation. A sum score was calculated for 

each of these. A correlation matrix was run between both the confidence score and the 

temptation score. When analyzing the 10 processes of change with efficacy scores, there 

was a moderate negative correlation between temptation and confidence, which was 

different between smokers and non-smokers. In the smoker group, more frequent use of 

change processes was positively correlated to efficacy (confidence) scores, while in the 

non-smokers a negative correlation was found. The Alpha coefficients for the 10 

processes of change varied from .78 for reinforcement management to .91 for dramatic 

relief. Non-smokers who had a high efficacy score used the processes less, while 

smokers with a high score reported a higher use of change processes. 

The analysis also showed a clear distinction between smokers and nonsmokers 

and also between recent and long-term quitters based on temptation and confidence 

scores. Analysis of variance and Tukey-B post hoc procedures revealed that recent and 

long-term quitters were significantly differently from the other four groups on temptation 

(F = 175.8, Q < .001) and confidence (efficacy) scores (F = 253.8, Q < .001). A group 

comparison of temptation and efficacy scores resulted in a higher mean temptation score 

for immotives and the lowest score for long-term quitters. Likewise, on the self-efficacy 
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(confidence) scale the highest mean score was with long-term quitters, and lowest with 

immotives. A negative Pearson correlation was found between the temptation and 

efficacy scores for all five groups. When correlating the temptation and confidence 

scores with the processes of change for each group, it was found that those who felt 

highly tempted to use tobacco also reported a higher use of consciousness raising, self

reevaluation, dramatic relief and reinforcement management. Smokers with high 

temptation scores more frequently used self-liberation; counterconditioning and stimulus 

control while non-smokers used these processes very little. The confidence ( efficacy) 

scores showed that the quitters used fewer change processes than smokers did. 

On a three to five month follow-up longitudinal analysis by the same authors, the 

self-efficacy and temptation scores were evaluated among those who showed changed 

group status. The ANOV A of mean self-efficacy scores was significant for 

contemplators and recent quitters (!2 < .05), but not for relapsers. Higher self-efficacy 

scores were noted in quitters and maintainers across time, from three months to greater 

than 48 months. A very interesting finding was the statistically significant negative 

Pearson correlation between total temptation and confidence scores with 24-36 months 

(Q <.05) and greater than 48 months (Q__ < .01) in the maintenance stage. 

The authors concluded from this study that the self-efficacy scale appeared to be a 

reliable measurement tool, that it was a critical component of self-change, and the ability 

to maintain change over time is related to the confidence that one feels to maintain that 

change. The authors also stated that the trigger for smoking desire is much stronger in 
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smokers than non-smokers, and also that the negative correlation between temptation and 

confidence is greater for those recent quitters and maintainers. 

Decisional balance measurement 

Psychometric testing of the decisional balance concepts in relation to smoking 

status and the stages of change was also initiated in the mid l 980's. Velicer, Prochaska, 

DiClemente and Brandenburg (1985) developed and tested a decisional balance measure 

for assessing and predicting smoking status. The authors were interested in testing both 

the cognitive and motivational components of decision making. Twenty-four in terms 

were based on the decisional balance Sheet of Incentives developed by Janis and Mann 

( 1977) and included the four categories ( 1) gains or losses for self; (2) gains and losses 

for others; (3) self-approval or self-disapproval, and ( 4) approval or disapproval of others. 

The sample was distributed to smokers and former smokers who were categorized into 

one of the following groups: (a) immotives; (b) contemplators; (c) relapsers; (d) recent 

quitters; or ( e) long-term quitters. Items were developed using both the Janis and Mann 

Decisional Balance Model and suggestions from a small group of smokers and former 

smokers. The 960 subjects were asked to respond to a Likert-type scale which included 

both a frequency and importance response formats. The frequency response format 

included the question, "How often do you think about this?" and the importance response 

format asked "How important is this to you?" The responses on the frequency response 

format ranged from "never" (1) to "always" (5), and the importance response format 

varied from "not important" (I) to "extremely important" (5) (Velicer, Prochaska, 
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DiClemente & Brandenburg, 1985). The testing included an initial round using a sample 

size of 960, and a follow-up 6 months later using a population of 843. 

PCA was completed on both of the 24 item scales (frequency and importance), 

with the MAP and Scree methods used to retain components. As expected by the 

authors, two components explained 40 and 41 % of the variance for the importance and 

frequency responses. Items that loaded heavily on Component I described the negative 

aspects of smoking, while the items that loaded heavily on Component II reflected the 

positive aspects. Component I was labeled the Con scale, and Component II was labeled 

the Pro scale. Four items were deleted due to interpretability, which left 20 items used 

for two 10-item scales. The response was similar for the importance and frequency 

response formats, therefore only the importance format was used for analyses. The 

correlation for the Pro and Con scales based on the frequency and importance responses 

was . 73 and .82, respectively. Internal consistency was measured using the coefficient 

alpha. The coefficient alpha for the Pro scale was .87 and .90 for the Con scale. 

The PCA was repeated at the 6-month follow-up using the importance response 

format. Varimax rotation was repeated with two components explaining 46% of the 

variance and the pattern repeating that of the first round. 

In the first round 930 of the respondents was categorized into one of the five 

groups based on smoking status. Tests for group differences were employed, which 

showed significance for the Pro scale, [(F (4, 924) = 35.90, 12 < .01], and the Con scale 

[(F (4, 024) = 24.87, 12 < .01]. There were no differences between the immotive, 

contemplation, and relapse groups. When the raw scores were converted to standard 
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scores, the immotives scored higher on the Pro items, while the recent Quitter and long

term quitters scored higher on the Con items, and the contemplators and relapsers scored 

evenly on both the Pro and Con items. 

The follow-up at Round II included a discriminant functional analysis of those 

who had changed from Round I. The long-term quitters were not included in the Round 

II analysis, since few in the group had changed. Those who were in the remaining four 

groups in Round I were placed in one of two groups at Round II, immotives or changers. 

The 10 processes of change and the two self-efficacy measures were added to the 

analysis. The first analysis was on 116 subjects who were initially classified as 

immotives, who had either stayed Immotive or were placed in the Changer group. The 

stepwise judge analysis chose one of the self-efficacy, three of the change processes and 

both the Pro and Con scales as predictors of change, yielding a significant Wilks' s 

lambda of .7803, x2 (6) = 24.561, 12 < .001. The Con scale had a high-standardized 

discriminate coefficient of .64, and the Pro scale with .a coefficient .67, with 74% 

classified correctly. A second analysis was done using the difference between the 

standardized pro and con score. The Wilks' Lambda was higher at .7813 with 75% 

classified correctly. 

"The Pro and Con scales were not useful predictors of movement for the two 

groups that had already quit smoking. One possible interpretation is that once the 

decision has been made, other variables will determine the success or failure of 

maintenance of behavior change" (V elicer, Prochaska, DiClemente & Brandenburg, 

1985, p. 1287). The authors found the decisional balance scale to be valid in predicting 
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change in people actively involved in changing smoking behavior. Similar analysis was 

done using 204 of the subjects who were initially contemplators and who were 

reclassified. Both of the self-efficacy variables, three of the processes of change, and 

both Pro and Con scale were selected as predictors of change, using stepwise discriminate 

analysis and Wilks' s lambda (.7592, x2 (21) = 45.58, n <.001), with 46 % classified 

correctly). When relapsers were taken out of the analysis, the percentage classified as 

correct rose to 77%. The Con score yielded a standardized discriminate function 

coefficient of .84, demonstrating that it was the most accurate predictor. 

Studies conducted using multinle scales 

Early in the instrument development and psychometric testing stage, Prochaska 

and DiClemente completed a two-year study to look at multiple constructs in the process 

of change across the five stages of change (1983). The key variables measured in this 

study included self-efficacy, decisional balance, and processes of change. This study 

involved 872 subjects from two states who represented five groups of smokers. These 

five groups were again labeled immotives, relapsers, contemplators, recent quitters or 

long-term quitters, based on their intent to quit or time since last smoking experience. 

The measures used included the following: (a) a 40 item Processes of Change Test, 

which asked subjects to respond how frequently they did each activity described in the 

item in the previous month, with 1 = not at all to 5 = repeatedly; (b) a 31 item Self

efficacy Test which asked respondents to report how confident they were in avoiding 

smoking, or how tempted they were to smoke; and ( c) a 20 item Decisional Balance Test 

that measured the pros and cons of smoking, rating how important each item was in 
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determining whether or not they smoked. The subjects completed a questionnaire and an 

interview every six months. 

T scores were calculated for the ten processes of change across the five stages of 

change groups. There were significant MANOV A results showing differences across the 

groups [F (1,40 = 11.199, 12 < .001)], which was followed by individual ANOVA's. 

There were statistical differences in how frequently the different groups used the 

processes. A Newman Keuls post-hoc test showed a different pattern of use for each of 

the five groups, which was significant at 12 < .05. As expected, precontemplators, or 

immotives, used the ten processes of change the least. 

Upon looking at the other variables, Prochaska and DiClemente found that 

maintainers (long-term quitters) had the highest confidence in avoiding smoking, and 

confidence was lowest among immotives. The long-term quitters also had the lowest 

temptation scores, which definitely supported the conceptual framework of the model. 

The analysis of decisional balance scores also supported the model in that immotives had 

the highest score for pros of smoking, while long-term quitters had the lowest. 

Adversely, the immotives had the lowest cons of smoking score while the long-term 

quitters had the highest. Discriminant function analysis was used to determine which 

variables were important in predicting movement from one stage of change to another. 

Six functions were found to be significant. Decisional balance was significant in 

predicting movement from the immotive (precontemplation) stage to the contemplation 

stage. Self-efficacy significantly predicted movement across the lmmotive, 

contemplation and recent-quitters (action) stages. Of the ten processes of change, self-



51 

reevaluation, self-liberation, consciousness raising and helping relationships, recognized 

as behavioral processes, contributed significantly to the predictive value of the model. 

Another study was reported at relatively the same time, which also attempted to 

predict change in smoking status for self-changers (Prochaska, Di Clemente, V elicer, 

Ginpil & Norcross, 1985). Again, as in the previous study, all of the Transtheoretical 

Model of Change constructs were measured. This study utilized 866 adults who were 

smokers and former smokers. The subjects were from two different states that responded 

to a newspaper advertisement. Respondents received a payment for completing a 

questionnaire every six months over a two-year period. A 50 item Processes of Change 

Questionnaire, 32-item Decisional Balance scale, and 31 item Self-efficacy scale. 

Summative scores were used for both the degree of confidence and temptation on the 

Self-efficacy scale using a 5-point Likert scale ( 1 = not at all tempted to 5 = extremely 

tempted; I = not at all confident to 5 = extremely confident). On decisional balance, 

subjects responded to the importance of the item in their decision to smoke, with 1 = not 

important to 5 = extremely important. 

This study included two parts, Round I on initial assessment and Round II in four 

to six months. There were 866 participants in Round II. The initial analysis of results on 

Round I included all groups except the long-term quitters, since 90% of those maintained 

their cessation status. Step-wise discriminate function analysis was used to determine 

which variables were predictable, and each group classified on Round I was analyzed 

separately. Of those who were initially contemplators and had changed, seven variables 

were retained. These variables included temptation, self-efficacy (confidence), 
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consciousness raising, social liberation, and the pros and cons ( decisional balance). In 

those initially classified as recent quitters, only three variables were found to be 

descriptive predictors among the 14 included in the analysis. These included the helping 

relationships, self-reevaluation, and self-efficacy. On analysis of those who were 

relapsers on initial assessment, 7 variables were discriminant: self-liberation, dramatic 

relief, counterconditioning, stimulus control, helping relationships, social liberation, and 

self-reevaluation. In those who were immotives on Round I and changed to another group 

status or remained an immotive, six variables were retained: social liberation, self

reevaluation, reinforcement, the two decisional balance variables, and temptation. 

In the complete analysis, there were six discriminant functions, with 13 of the 14-

predictor variables contributing to at least one of the functions. Interestingly, two 

variables that predicted no change or some repression were dramatic relief and social 

liberation, which involve environmental events. "These results are consistent with 

previous retrospective research which found that relapsers relied more on environmental 

processes of change, while long term maintainers relied more on experiential processes" 

(Prochaska, DiClemente, V elicer, Ginpil & Norcross, 1985, p. 404). 

In another early study by Di Clemente and Prochaska ( 1985) using multiple 

measures, the Processes and stages of change were used to determine coping smoking 

behavior change. This study included 872 smokers and former smokers categorized into 

a group according to smoking status. These five groups were as follows: (1) immotives, 

those who were unmotivated to change, or precontemplators; (2) contemplators, those 

considering quitting in the next year; (3) recent quitters, those who quit smoking within 
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the previous six months; ( 4) long-term quitters, those who have not smoked longer than 

six months, and (5) relapsers, those who had made an attempt to quit in the past year but 

were unsuccessful. 

The measurements used in this study included the Processes of Change 

Questionnaire, the Decisional Balance scale and a Self-efficacy measure. On the Self

efficacy measure, temptation and self-efficacy (confidence) were measured on separate 5 

point Likert scales. The participants completed a questionnaire and were interviewed 

initially and at intervals over two years. The processes of change were the constructs 

presumed as the coping activities used in smoking cessation for this study. PCA yielded 

10 processes with alpha coefficients ranging from . 78 to .91. T scores were calculated for 

each of the processes within each of the five stages of change groups. There was notable 

discrimination between the processes for each of the groups as provided by MANOV A 

analysis, F(l , 40) = 11.19, Q < .001. ANOV A's calculated on each group separately 

showed distinction between the groups based on the 10 processes. Consciousness raising, 

self-liberation, self-reevaluation, counterconditioning, stimulus control, reinforcement 

management and dramatic relief were all statistically significant with J2 <.0001. Social 

liberation and environmental reevaluation were significant at the Q < .001 level. Helping 

relationships was significant at Q < .05. On ANOV A comparisons of the five groups on 

self-efficacy and decisional balance (pros and cons of smoking), significant differences 

were found. 

Some interesting group differences were noted on the Newman Keuls post hoc 

comparisons used to determine how the five groups differed on each process. The 
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immotives, those who are precontemplating smoking cessation, scored highest of the 

groups on temptation and pros of smoking, but low scores on the cons of smoking and 

efficacy ( confidence score). Contemplators were also high on temptation scores and low 

on self-efficacy (confidence). What makes this group different from the 

precontemplators is the finding of equally high scores on the pros and cons of smoking. 

Contemplators ~howed high scores on the consciousness raising process, possibly 

meaning they may be ready to think about quitting. Recent quitters also scored fairly 

high on temptation, but scored higher on the cons of smoking than the pros of smoking 

items. This group had a high confidence about their cessation ability as revealed by very 

high confidence scores. The processes this group engages in more than the other four 

groups were self-liberation, reinforcement management, and helping relationships. Long

term quitters scored higher on the cons than the pros of smoking, but the scores were 

comparatively low in comparison to other groups. The authors considered this a function 

of the non-importance of smoking to them at this point in the change process. This 

certainly agrees with the theoretical framework of the Transtheoretical Model. Relapsers 

had scores on both the pros and cons of smoking, temptation and self-efficacy that were 

similar to contemplators. This makes theoretical sense when one considers that many 

relapsers do want to change behavior, and have intentions to quit again in the future. The 

processes of changes used most frequently by this group were social liberation, self

reevaluation, and environmental reevaluation. This indicates that relapsers are aware of 

their environment, the social implications of smoking and reassure themselves that they 

can do it. 
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Data was again collected six months after the initial study to determine which 

subjects changed groups. The long-term quitters were not included in the follow-up 

analysis, since so few of the group members had changed group status. Step-wise 

Discriminant analysis was performed on the four groups. In the groups who were 

contemplators in the first data collection, there were two discriminant functions with 

significance found among 7 of the predictor variables. The first explained 50.12% of the 

variance (Wilk.s ' s lambda = .76, Q = .0002). The second explained 38.73% of the 

variance (Wilks' s lambda= .916, Q = .03). Analysis of the group who were recent 

quitters on the first assessment revealed one significant function, with 3 of the predictor 

variables contributing (Wilks's lambda= .86, 12 =.01). Of the initial relapsers, two 

discriminant functions emerged, with the first accounting for 60% of the variance 

(Wilks's lambda= .77, 12< .001), and the second 32% of the variance (Wilks's lambda= 

90, I2 =.04). The immotives group had one discriminant function while retaining six 

variables (Wilks's lambda .78, Q < .0004). 

The authors concluded that the analysis was complex and complicated by small 

sample sizes in some of the groups, and therefore the study should be repeated. In 

general, the following conclusions were made from the data: (a) no change or regression 

was predicted from the dramatic relief and social liberation variables; (b) the cognitive 

variables such as dramatic relief, social liberation, environmental reevaluation; stimulus 

control, and helping relationships appeared to be more predictive of change; ( c) there 

was a higher predictive value for recent and long-term quitters when there were higher 

levels of self-efficacy among the groups; ( d) there was a higher predictive value for 
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active change when there was lower temptation scores among the groups, and ( e) there 

was a higher predictive value for predicting cessation when there were higher scores for 

the cons and lower scores for the pros of smoking. 

The authors discussed the clinical utility of the model, offering this research as a 

basis that the processes of change are valuable coping mechanisms for smoking 

cessation. 

'"If our research continues to demonstrate relationships between the processes and 
movement through the stages of change, intervention should become more 
process- and stage-specific. Programs could be designed to influence certain 
processes of change and program impact could be measured by increases or 
decreases in the level of certain processes, as well as by self-evaluations of 
temptation, efficacy, and decision-making variables" (DiClemente & Prochaska, 
1985, p. 339). 

In 1990, Velicer, DiClemente, Rossi and Prochaska were interested in studying a 

model that joined approaches to relapse situations using self-efficacy as an integrated 

concept. The study included 960 adults in a longitudinal study of cigarette smoking. As 

with previous similar smoking populations, the subjects were categorized into one of five 

groups based on past and current smoking behavior, and intentions to quit. These five 

groups included the previously discussed stages in the change process. Subjects were 

initially asked to complete five instruments; the Confidence and Temptation Inventories, 

the Decisional Balance Scale, and the Processes of Change Questionnaire and a smoking 

history. The confidence and temptation items were written to reflect both affective state 

and the specific context, which invokes smoking. 

The preliminary analysis of the data involved use ofresponses from the action 

and relapse subgroups. The authors felt that these groups more closely measured those 
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who are actively changing and would reflect the self-efficacy construct more explicitly. 

A PCA with varimax and promax rotations were performed, which resulted in deletion of 

13 of 31 items from the Self-efficacy Measure. The Confidence and Temptation 

Inventories contained the same 18 items. In attempting to find the best fit for the 

measurement model, five models were used: (I) the Null Model, (2) the Single Factor 

Model. (3) the Three (Uncorrelated) Factors Model, ( 4) the Simple Hierarchical Model, 

and ( 5) the Complex Hierarchical Model. 

The Hierarchical model provided a 'very good' fit to the data (GFI = 
.829). The fi fth model provided a small improvement over the fourth 
model by adding one correlated error term (GFI = .855). Exactly identical 
models were fit for both the confidence Inventory and temptation 
Inventory, with the results for the Temptation Inventory replicating the 
results for the Confidence Inventory (V elicer, DiClemente, Rossi & 
Prochaska, 1990, p. 275). 

The measurement model resulted in three primary factors; Positive/social 

situations, Negative/Affective situations, and Habit/Addictive. The primary factors loaded 

heavily on a second-order factor, which were labeled confidence and temptation for the 

corresponding inventories. Alpha coefficients for the scales reflecting the three primary 

factors ranged from .924 - .951 for the Confidence Inventory, and .825 - .918 for the 

Temptation Inventory. The mean scale scores reflected the theoretical concept that those 

who are highly tempted to use tobacco will have a lower confidence level and that 

cessation is possible. 

A second study using a different population of 421 incorporated an experiment in 

which 'subjects used a self-help manual-based smoking cessation program. The 

researchers expected to find a more highly motivated group where the three primary 
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factors would be more distinct. This was expected due to the dynamic nature of the 

group, since all of the participants were in the active process of change. The confidence 

and temptation Inventories used in the first study were modified. After additions and 

deletions based on previous statistics, the revised inventories included 20 items each. 

Since the results for both Inventories were essentially the same as previously reported, 

only the Statistics for three scales of the temptation Inventory is reported. The coefficient 

alphas for the three scales were as follows: (a) Positive/social .857; (b) 

Negative/ Affective . 946, and ( c) Habit/ Addictive .80. Item analysis suggested the 

deletion of three items. This resulted in a 17-item measure of self-efficacy or temptation. 

The authors determined the measure to be highly stable and internally valid, since results 

were essentially replicated with two formats with a different population. The best fit was 

demonstrated by the two hierarchical models, and the Complex Hierarchical Model 

represented the data the best (GFI .906). A weakness described by the authors included 

the dynamic nature of the concept in an unstable subject pool, since most subjects were in 

different points in the cessation program over time. This could explain the strength of the 

hierarchical model, which "may be conceptualized as the structure that results from a 

model changing over time (Velicer, DiClemente, Rossi & Prochaska, 1990, p.281). 

The central point of this study was to establish the internal validity of the study, 

which resulted in a measure of self-efficacy, which appeared stable and valid. "The 

replication of the structure across two different formats and two different subject samples 

indicates a high degree of stability" (p. 281 ). V elicer, Di Clemente, Rossi & Prochaska 

recognized a weakness in the study that is related to the active change of the construct 
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hierarchical model. 

Testing the model with multiple behavioral problems 
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The Transtheoretical Model has been repeatedly tested using multiple negative 

and positive behaviors, including several addictive behaviors. External validity has been 

supported throughout all the studies. 

Smoking, weight loss, and psychological distress 

Prochaska and Di Clemente also sought to demonstrate utility of the model with 

multiple groups of people. For this research, two additional processes were added to the 

ten processes of change: substance use and interpersonal systems control. The rationale 

for the addition of these two processes for this study was based on numerous studies, 

which demonstrated how patients are treated for various types of psychological distress. 

This particular study, then, was intended to discover which of the processes of change are 

typically used with three different problems (Prochaska & DiClemente, 1985). The 

problem behaviors included in this study were smoking, weight control, and 

psychological distress. Respondents were recorded as having a problem if they reported 

smoking, were 10% overweight, or in high psychological distress. Respondents were 

classified into a stage of change using a five-item algorithm specifically addressing how 

active they were in try to change a problem. For instance, if one were currently actively 

trying to change, they were classified in the action stage. If the participant was seriously 

considering change in the next year, they were classified as contemplators. Those 
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maintain their coping strategies. 
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The Processes of Change Questionnaires (POCQ) were modified to include items 

specifically to address these three types of behavior; therefore three different 

questionnaires were used in this two-year study. The respondents received each of the 

questionnaires. The respondents were asked to report how often a process was used with 

a 5-point scale, with 1 indicating never to 5 indicating repeatedly. PCA was completed 

on the three POCQ' s, yielding 11 components which were applicable across the three 

problem behaviors. The 11 components on the Smoking POCQ explained 67.2% of the 

variance, with an alpha coefficient ranging from . 77 to .88. Self-reevaluation items 

loaded on the self-liberation items, therefore it did not come forth as a separate entity. 

On the Weight POCQ, the same components explained 70.2 % of the total variance, with 

coefficient alphas ranging from .68 to .96. Again, self-reevaluation did not emerge as a 

distinct process. On the Distress POCQ, 11 components explained 68.9% of the 

variance, with coefficient alphas ranging from .67 to .91. The self-reevaluation again fell 

out as being a non-distinct and separate entity. Because of these results, the authors 

endorse the Transtheoretical Model of Change as being externally valid across multiple 

problem behaviors. 

Alcoholism In a study of stage of change profiles in an outpatient treatment 

program, 224 alcoholics were measured using the University of Rhode Island Change 

Assessment (URICA) scale (DiClemente & Hughes, 1990). The authors were interested 

in studying alcohol use, temptation to drink and abstinence self-efficacy across the five 
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stages of change. The URI CA was reported as a highly reliable and valid measure of 

attitudes affecting change. Specific questions addressed by the authors were: "( 1) 

whether the scale would be useful with an alcohol dependent population; (2) whether the 

scales could identify distinct, reliable, and relevant profiles for subgroups of these 

individuals using the stages of change scale, and (3) whether these profiles would differ 

in a predictable manner on other measures of alcohol use and history, temptations to 

drink, and alcohol abstinence self-efficacy" (p. 219). 

The URI CA was a 32-item scale with eight items measuring each of four stages of 

change, (precontemplation, contemplation, action and maintenance) with a five-point 

Likert type format. This instrument was originally titled the Stage of Change 

Questionnaire in a previous study, (McConnaughy, Prochaska & Velicer, 1983) which 

was changed to the URICA scale. The Alcohol Abstinence Self-efficacy Scale (SE) is 49 

items, which present cues to drinking. Respondents are asked to respond to how tempted 

they are to drink in certain situations, with 1 = not at all, to 5 = extremely. Alcohol use 

was measured with a 147 item questionnaire, the Alcohol Use Inventory (AUI) on which 

respondents were asked to respond whether the certain behaviors were absent or present 

on a 3 point scale. 

The URICA and AU1 were administered on admission to the study, and the SE 

was added at a later date. Unfortunately, not all of the study participants were able to 

complete the SE due to its late addition to the study protocol. The statistics used were the 

PCA, internal consistency with Cronbach' s alpha reliability coefficient, and cluster 

analysis. The purpose of the PCA was to evaluate the URI CA factors in the alcoholic 



62 

population, whether distinct subgroups could be identified, and if any subgroups differed 

in terms of alcohol use, confidence levels and self-efficacy (SE). 

The results of the PCA on the URI CA yielded similar results to previous testing 

of the items by McConnaughy, Prochaska and Velicer in 1983. However, four items, one 

from each of the four subscales, had weak and inconsistent loadings, therefore these 

items were separated from following analysis. The remaining seven items yielded 

moderately high internal consistency with a Cronbach's Alpha as following: 

precontemplation (.69), contemplation (.75), action (.82), and maintenance (.80). 

A cluster analysis using a hierarchical agglomerate method with minimum 

variance and complete linkage defined five distinct clusters. After extensive statistical 

evaluation of the cluster, the five-cluster solution remained stable. The five comprised of 

224 subjects were discussed. 

1. The Precontemplation Cluster included 63 individuals who denied their alcoholism as 

a problem and wanted to maintain their present behavior. 

2. The Ambivalent Cluster included 30 individuals who presented antagonistic responses 

and were hesitant to change their alcohol use behavior. 

3. The Participation Cluster included 51 individuals who valued behavior change highly. 

4. The Uninvolved or Discouraged Cluster included 27 individuals who were 

uninterested in taking action or changing behavior. 

5. The Contemplation Cluster included 53 subjects who were interested but not yet ready 

to change their behavior. 
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There was a negative Pearson correlation coefficient for total scores on the 

temptation and self-efficacy scales (r = -.64). This supports the theoretical model, which 

states that temptation to participate in a behavior decreases as confidence that you can 

resist the behavior goes up. Interestingly, the largest difference between the two 

variables was shown with the Uninvolved Cluster (ANOV A for difference/scores F ( 4, 

137) = 3.03, 12 <.05). This study supports that the URICA can be used with individuals 

who have a drinking problem behavior. The five group profiles that developed from this 

research agrees clearly with the theoretical model, and were included in the cluster 

profiles found in the original study by Mcconnaughy, Prochaska, & V elicer, 1983. The 

authors concede that generalization is restricted, since all the respondents were part of a 

public institutional treatment program. The authors also acknowledged that respondents 

from a private treatment population or the general public could be different. 

A 1994 study evaluated both the stages of change and decisional balance for 12 

problem behaviors which included both addictive and non-addictive negative behaviors, 

and acquisition of positive behaviors (Prochaska, Velicer, Rossi, et al., 1994 ). The 

behaviors include smoking cessation, quitting cocaine, weight control, high-fat diets, 

adolescent delinquent behaviors, safer sex, condom use, sunscreen use, radon gas 

exposure, exercise acquisition, mammography screening, and physicians_ preventive 

practices with smokers. 

This study clearly replicated the psychometric findings of previous studies for 

reliability and validity on the stage and pros and cons of change constructs. The 

hypotheses tested with cross-sectional analysis of the 12 behaviors included: (a) 
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individuals who are in the precontemplation stage will consider the pros of continuing the 

problem behavior to outweigh the cons of changing the behavior; and (b) individuals 

who are in the action and maintenance stages will consider the cons of continuing the 

behavior as outweighing the pros of continuing the behavior. 

A compilation of 12 samples was used to provide a sample of 3,858 subjects. The 

purpose of this study was to observe the obvious congruity between the samples. All of 

the samples except two had subjects representing the preparation stage and two studies 

combined subjects in the action and maintenance stages. For all of the stages except 

exercise acquisition, a four or five item algorithm was used to determine the stage of 

change, based on intent to change behavior. For the exercise acquisition group, the 

current stage of change was determined by the use of a 10-item stage ladder. Decisional 

balance was determined by an eight item tool representing the previously described 

categories of decision making proposed by the Janis and Mann Decision-making Model 

( 1977). 

PCA was used to determine which of the decisional balance factors to retain. As 

in previous studies, two components, the pros and cons of decision-making explained 40-

80% of the variance across the samples. For the smoking sample, the pro and con items 

were written for the behavior itself, whereas the other 11 samples included items for the 

change or solution to the problem. This occurrence was taken into account in the analysis 

of the data The alpha coefficients for the decisional balance Scales ranged from .75 to 

.91 for the cons subscale, and .80 to .95 for the Pros subscale. In 11 of 12 samples the 

cons of changing the behavior decreased from the precontemplation to the action stages 
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and the pros increased. The exception to this was in the smoking sample, because the 

ways of the items were stated. "Note that the pros of smoking were higher than the cons, 

but that situation is comparable to the cons of quitting smoking being higher than the 

pros" (p. 43). A commonality among the entire sample showed that the cons of changing 

behavior were lower in the action stage than in the contemplation stage. Even more 

significant was the finding that the pros of changing were higher in the contemplation 

stage than the precontemplation stage. Therefore, the internal validity of the two-factor 

component for decisional balance was strongly supported . 

The authors did acknowledge the limitations of the study, including the cross

sectional analysis. The study assumed that the sample differed only by virtue of the 

current stage of change and not demographics or history of the problem behavior. Also, 

the sample size varied from problem to problem, and some samples came from the 

worksite, while others were inpatient treatment samples. Some target behaviors related to 

appearance, while others related to health. Despite the limitations, the findings were 

consistent among the samples. 

In a follow-up study, Prochaska (1994) used the same sample from the previous 

study, in addition to a sample of 1,466 smokers, to determine the strong and weak 

principles for progressing from precontemplation to action. Prochaska hypothesized that 

movement from the precontemplation to action stages required a greater increase in the 

pros of changing the behavior than a decrease in the cons. 

This study actually included two separate studies. The first used the 3,858 

subjects from the 12 samples in the earlier 1994 study. Prochaska compared the 
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maximum amount of increases in the pros with the decreases in the cons of changing 

behavior from the precontemplation to action stages. Scores for the Pro and Con 

subscales were calculated across the 12 negative health behaviors. The Mean maximum 

T score increase in the pros of healthy behavior change was I 0.6, with a standard 

deviation (SD) of2.6 and a 95% confidence interval of 8.9 - 12.3. The Mean maximum 

T score decrease in the cons of not changing negative behavior was 4.5 , with a 95% 

confidence interval of 3 .0 - 6.0. The only sample where the findings were not statistically 

significant was the safer sex sample. In IO of the problem behaviors the pros of change 

increased more than the cons decreased. The two samples where the hypothesis was not 

supported were using sunscreens and mammography screening. "The average amount of 

increase in the pros was approximately I standard-deviation change. An increase of 1 

standard deviation is considered to be a large effect, or strong effect. To produce such a 

strong effect, an intervention would have to affect about 20% of the variance in the pros 

of changing" (Prochaska, 1994, p. 49). The author concluded from these findings that 

movement from the precontemplation to action stages is the result of a I-standard 

deviation change in the pros of behavior change, and was labeled as a "strong principle of 

progress". Also of significance to the author was that the average maximum decrease in 

the cons of not changing was approximately 0.5 SD, and was considered as medium

sized effect. This was labeled as a weak principle of progress. 

In the second study reported in this article, the author took the strong and weak 

principles and tested them on 1,466 smokers representing the first three stages of change. 

An algorithm was used to assess contemplation, precontemplation or preparation for 
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change. A 20 item decisional balance scale was used to determine the pros and cons of 

smoking. The hypotheses tested were stated: "(a) The cons of smoking would be 10 T 

points, or I standard deviation, higher for smokers n the preparation stage as compared 

with those in the precontemplation stage, and (b) the pros of smoking would be 5 T 

points, or 0.5 standard deviation, lower for smokers in the preparation stage as compared 

with those in the precontemplation stage" (Prochaska, 1994, p. 50). 

Age as a Significant Variable 

There is a scarcity of information regarding utility of the Transtheoretical Model 

of Change in the adolescent and young adult age groups. There appears to be a gap in the 

literature in how and why adolescents change their behavior. This is quite significant in 

relation to tobacco use in preadolescence, adolescence and young adulthood, due to the 

large percentage in these age groups who continue to use tobacco and are addicted by the 

time they reach adulthood. Preventing the initiation of use is the ideal, but since so many 

adolescents begin and continue use, it becomes important to address cessation behaviors 

in the adolescent and young adult groups. 

The pool of literature addresses only a few entries regarding stages and processes 

of change, decisional balance (pros and cons of behavior) and self-efficacy in the 

adolescent and young adult populations. This may be due in part to the assumption that 

change is indeed an adult behavior, and that adolescents are not developmentally mature 

enough to evaluate and foresee the consequences of their behavior. 

Prochaska, Norcross & DiClemente (1994), who indicated that their research 

showed that the mean age of thirty is a key year for smokers who take action, addressed 
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this idea. Another developmental milestone occurs at approximately age forty, when 

many adults change contemplation into action. These authors also note that 

precontemplators of change as a negative factor may interpret age. Denying changes in 

health status, or actual health problems is common is this stage of change, therefore 

people grow older without perceiving the need to change their negative health behavior. 

Many times, precontemplators give up on changing as they grow older, based on previous 

failures to change. 

The first study located, which applied the Transtheoretical Model applied to 

adolescents, analyzed the stages of cigarette smoking acquisition or initiation of use. 

Stern, Prochaska, V elicer and Elder ( 1987) used the model to show a reverse pattern, or 

"mirror image" of the results of the model used in the cessation patterns, with "adults 

who are in the precontemplation stage not yet considered quitting smoking, while 

children in the precontemplation stage of acquisition have not yet considered smoking" 

(p. 320). The other stages of acquisition included: contemplation, those nonsmokers who 

are thinking of starting; action, those who have begun to experiment with cigarettes; and 

maintenance, those who are smoking on a regular basis. 

The sample included students from grades six through 11, split approximately 

between the two genders. Initially 128 items were selected for the Smoking Acquisition 

Scales (SAQ). PCA was used to delete items, which resulted in a 21-item questionnaire. 

Subsequent PCA with varimax rotation resulted in three components. The original items 

representing the contemplation and action acquisition stages did not have adequate 

loadings to signify a separate stage. The two combined resulted in unique loading on 
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those items and no others, so the combination on the two was renamed the "decision

maker" group. The resulting three components explained 64.8% of the variance. The 

three SAQ scales had coefficient alphas ranging from .86 to .94. Cluster analysis resulted 

in nine clusters with five of the cluster profiles indicating five stages of smoking 

acquisition. The remaining four clusters were uninterpretable. The five cluster profiles 

of acquisition r~presented 116 of 194 cases. 

In addition to the three SAQ scales, the subjects were also asked to respond to 

three other questionnaires: ( 1) The pros scale included those items signifying the positive 

consequences of smoking; (2) The cons scale included those items signifying the 

negative consequences (health hazards) of smoking; and (3) the pleasure scales 

signifying the perceived pleasure obtained from smoking. The authors reported alpha 

reliabilities of .64 to .88. None of the subjects in the five cluster profiles differed in 

relation to their negative risks related to smoking. This information was consistent with 

the idea that adolescents are aware of the negative health effects of smoking. "These 

findings suggest that smoking prevention programs aimed primarily at increasing 

participants_ awareness of health hazards would be ineffective in either deterring the 

onset of smoking or decreasing current smoking" (Stern, Prochaska, V elicer & Elder, 

1987, p. 327). Another significant finding of this study showed a difference in the way 

the five stage cluster profiles perceived the positive consequences of smoking. 

Precontemplators rated the "pros" of smoking as low, by the score on the pros scale 

increased as from the contemplation stage, to decision-making, action to smoke and 

smoking maintainers. This is the opposite result of what has typically been found in the 
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smoking cessation studies. This research suggests that interventions for adolescents who 

are smoking might be focused on decreasing the positive consequences, or "pros" of 

smoking. Adolescents who scored equally on the pros and cons scales were those in the 

decision-making stage of smoking acquisition. This indicates, as the model suggests, that 

decision-makers are weighing or balancing the positive and negative aspects of smoking, 

therefore interventions should be focused on problem solving and increasing decision

making skills. The information gained from this research could be used to develop 

intervention programs for adolescents who are currently or considering smoking. This 

study also validates the Transtheoretical Model of Change. 

Another of the early attempts to use the model was by Pallonen, Murray, Schmid, 

Pirie and Luepker in 1990. Prochaska and DiClemente's model was applied to "young 

adults", or seventh graders to study self-initiated smoking cessation patterns. A one year

longitudinal study used both a static and dynamic model, to address both a cross-sectional 

view of stage placement and the frequency of change between stages. One of the 

significant changes made in this study that was different from Prochaska and 

DiClemente's model was the definition of the stages for precontemplation and 

contemplation. In this study, if the subjects who responded that they would like to quit 

smoking were considered contemplators, while those who responded negatively were 

considered precontemplators. This is different from Prochaska and DiClemente's 

original dichotomous question, which considered those seriously considering quitting 

within the next year as the contemplators. These slight changes in the wording of the 
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differences in the patterns of change between the young adults and adults. 
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The static model addressed changes in respondents who had moved from 

contemplation stage at year one to the active stage at year two. The dynamic model 

addresses all possible changes from precontemplation to maintenance, with or without 

relapse to an earlier stage between year 1 and year 2. The results of the cross-sectional 

sample and the one-year change group were compared with volunteering adults from a 

1985 study conducted by DiClemente, Prochaska and Gibertini. The significant 

difference between the young and old adults appeared in the ratio ofrelapsers and 

maintainers. The percentage of relapsers to the total group was much higher in the 

younger adults than in the adult population, with the proportion of maintainers being 

higher in the adult population. With cross-tabulation of the year one and two stages, high 

percentages of both precontemplators (43.3%) and contemplators (47.6%) attempted to 

quit over the year. The respondents frequently attempted to quit, despite numerous failed 

attempts, as findings showed that 45.6% of precontemplators and contemplators at year 

one had attempted to quit when measured at year two. The comparison of the two groups 

(young adults and older adults) showed more frequent cycling in the young adults. The 

authors acknowledged that the results might have been distorted by the differences in the 

definitions of the precontemplation and contemplation stages, and in the smoking rates 

between the two groups. The authors continued by saying that young adults spent little 

time preparing for cessation, and interventions which would help them plan their attempts 

could be profitable. 
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Migneault, Pallonen & V elicer studied decisional balance and stage of change for 

adolescent drinking behavior (1997). Tenth and eleventh graders in vocational technical 

programs were measured using a decisional balance (pros and cons of alcohol use) 

questionnaire and a branching algorithm for the stage of change. Both internal and 

external validity was established through exploratory and confirmatory factor analysis, 

and structural modeling. "Based on a follow-up Tukey test, subjects in precontemplation 

evaluated the pros of drinking as significantly more important than did those in the 

contemplation, action, or maintenance stages. Also, subjects in the maintenance stage 

evaluated the pros as less important than did those in the contemplation or preparation 

stages." (p. 346). These findings certainly match the results found in similar studies 

using multiple adult populations with numerous negative health behaviors. The authors 

noted the findings indicate these instruments measure valid constructs in the adolescent 

population. In fact, they also record that similar findings were noted in college age 

students. The results are significant, in that the instruments could be used to determine 

stage-specific individualized programs, which fit the adolescent drinkers' stage of 

change. 

One of the most recent research studies comes from Pallonen, Prochaska, V elicer, 

Prokhorov and Smith ( 1998). This research studied stages of acquisition and cessation 

for adolescent smoking in 700 high school students. Respondents were asked to report 

their smoking status according to current smoking habits, past smoking habits, intentions 

to start, and intentions to quit by a series of dichotomous questions. The answer to the 

questions determined the stage of change or stage of acquisition. In addition to the 



73 

traditional stages of change described in previous research, the acquisition stages were 

categorized by the authors as follows: (a) acquisition precontemplation (aPC) stage for 

those who had not tried smoking and had no intention to do so; (b) acquisition 

contemplation (aC) stage for those who were thinking about smoking within the next six 

months; and (c) acquisition preparation (aC) for those who had never smoked but were 

considering doing so in the next 30 days. An additional category was designated for 

those respondents who smoked cigarettes for less than 6 months, and was labeled recent 

action. 

Self-efficacy was measured by determining the temptation to try smoking in 12 

different situations in those who had never smoked. In the smokers or quitters group, 

self-efficacy was measured by determining the temptation to smoke in 10 situations. 

Both of these temptation measures utilized a five-point Likert scale. Hierarchical 

structural modeling was used to determine first-order latent factors. In the group who 

had never smoked, the following factors with their respective Cronbach's coefficient was 

reported as: (a) Positive social Situations, a= .68; (b) Negative Affect Situations, a= 

.90; (c) Peer Situations, a= .75; (d) Curiosity About Cigarette Smoking, a= .80. The 

normed fit index (NFI) of the model was .898. In the smokers group, the following two 

factors were reported: (a) Peer cigarette offer situations, a= .91; (b) Negative affect 

situations, a= .91. 

The decisional balance scale was administered with the pros and cons of smoking, 

which included the benefits and drawbacks of smoking, respectively. The measure also 

utilized a five point Likert scale. The result of structural modeling on the decisional 
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balance scale yielded three first-order latent factors with three items and were labeled as 

follows: (a) social pros of smoking, a= .67; (b) coping pros scale, a= .83; and the (c) 

cons scale, a = .84 . 

According to the decisional balance scores in each of the stages of adolescent 

smoking acquisition and cessation, the following results occurred: (a) T-scores for the 

coping pros of smoking increased in the aPC, aC and aP stages, then decreased steadily 

from the RA to the maintenance stages, (b) T-scores for social pros of smoking were 

highest in the aPC stage and lowest in the maintenance stage, ( c) The cons of smoking 

decreased steadily from the aPC stage to precontemplation, then steadily increased from 

contemplation through maintenance. 

The authors discuss the importance of assessing both the acquisition and cessation 

of smoking behavior to clearly understand the movement of stages in the adolescent 

population. Also discussed were the results that indicate the expected coping benefits of 

smoking contributed significantly to the acquisition of this behavior. The authors also 

recognized that the cons of smoking had little effect on the stage. This would support the 

idea that ado le scents tend to minimize the health risks. 

"The relationship between the pros and cons among current and former adolescent 

smokers resembles findings among adults. However, what was specific for the 

adolescents is that the coping benefits rather than the social benefits were related to 

readiness to quit. Both in adults and ado le scents, there were lower cons scores evident in 

the PC and C stages. Thereafter, the cons remain at the same level or somewhat higher 

than the pros, which continue to reduce as smokers progress in cessation" (Pallonen, 
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Prochaska V elicer, Prokhorov & Sllllth, 1998, p. 17). The finding also replicated the 

strong and weak principle of behavior change addressed by Prochaska (1994). As stated 

by Prochaska in previous research, and supported in this study, the pros of smoking 

decreased by half a standard deviation and the cons of smoking will increased by one 

standard deviation with progression from the precontemplation through the action stages 

of change. "Considering the greater instability of adolescent smoking cessation 

compared to adult quitters, our findings are an exciting replication of the strong and weak 

principles of change in youth" (Pallonen, Prochaska, Velicer, Prokhorov & Sllllth, p. 17). 

One significant finding showed about half of those in the precontemplation stage 

of cessation had no plans to quit smoking. The authors suggest that smokers in this stage 

consider smoking very differently than smokers in more progressed stages of cessation. 

This has profound significance in regard to educational and intervention activities. The 

authors recognize the weaknesses of the study, including threats to external validity, such 

as heterogeneous groups, age and geographical variations. Also recognized was that the 

"student population" as being high risk because of the vocational technical program at 

which the program originated. 

Summary 

Included in this chapter is a historical perspective of the Transtheoretical Model, 

along with instrument development and research activities. A description of the early 

studies used to develop the instruments, in addition to more recent approaches was 

provided. The literature was presented identifying the specific tools both uniquely and in 

combination with others. Research was described which included solitary health 
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behaviors, such as smoking, and with multiple negative and positive behaviors studied. 

Finally, it was noted that a gap exists in the literature with both adolescent specific 

populations and certainly with smokeless tobacco use related to stages and processes of 

change. The research proposed in this study will provide further information for 

understanding the stage characteristics, processes used in staging, how balancing the pros 

and cons of certain behaviors, and confidence levels affect behavior change in the 

adolescent and young adult smokeless tobacco population. 

The key points of the literature reveal that the tools provided in this proposal have 

extensive psychometric support, with both internal and external validity, and verification 

through item analysis, factor analysis and theory testing. This proposal describes the 

application of the Transtheoretical Model of Change to the smokeless tobacco population, 

as the literature shows this population has not been adequately and fairly evaluated within 

that framework. 

The measurements of the concepts of the theoretical model have evolved over the 

last 18-20 years. Prochaska, DiClemente and colleagues measured changed in self

changers in structured treatment programs and compared them to those who changed on 

their own. Many of the early studies used smokers as the standard sample. The 

instruments used to measure change processes stage classification changed over time as 

items were included and excluded. Early research revealed a verbal or behavioral 

dimension of change, along an experiential or environmental dimension. These 

constructs have remained stable over years of replication and repeated studies. 
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Significant differences were found between groups of smokers who quit on their 

own and those who used formal treatments in terms of the self-efficacy scores, 

decisional-balance scores, and frequency and type of change processes used. Several 

studies supported that the verbal processes were used most frequently during the 

precontemplation and contemplation stages, and the behavioral processes were used more 

during the action and maintenance stages. 

A stable instrument to measure the stage of change is still in development. The 

change algorithm has emerged as the primary stable mechanism to measure the stage, but 

the URI CA has shown great promise. A "readiness to quit" score show the most promise 

from this instrument, but still merits continued research to verify reliability and validity. 

The temptation score has shown to be a stable indicator of the magnitude of a person's 

self-efficacy across numerous and varied samples. Likewise, the pro and con scores of 

the decisional balance measures have proved stable over time and across numerous 

behavior problems. 



CHAPTERIII 

PROCEDURE FOR DATA COLLECTION 

AND TREATMENT OF DATA 

The purpose of this study was to establish what differences may exist in the stages 

and processes of change in persons with a history of SL T use. Similarities have been 

shown in addiction patterns, nicotine dependence and withdrawal between the SLT users 

and cigarette smokers, but it was not known if all tobacco users move through similar 

phases of change. The Transtheoretical Model of Change, as developed by Prochaska 

and Di Clemente (1984), has been supported in the literature as a viable explanation of the 

process that smokers, and others with addictive behaviors, move through in order to 

change on their own. The survey based on the model was used in this research to 

determine how SL T users change their behavior. This chapter explains the methodology 

of the study. 

Research Design 

This research is a descriptive, comparative survey design, which involved a cross

sectional study of young adult male SL T users. Several factors were considered when 

choosing this design. First, it was determined from the literature search that the concepts 

of the Transtheoretical Model of Change have been widely researched, therefore an 

exploratory survey would be non-productive. Much data had been collected to support 

the validity and reliability of the variables included in the model. Testing of the model 
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had been done with numerous and varied samples and populations. What was missing 

was a study of the differences that specifically occur in different age groups, and further 

SL T users was not a population to which the model had been applied. This study 

addressed specifically testing the model in SL T users of one age group. The data 

collection procedure and steps required for analysis are discussed in the following. 

Setting 

The setting of the research was at two-year colleges and four-year universities at 

six locations in Oklahoma. This enabled the researcher to retrieve survey data primarily 

from the 18-25 year old age group. A letter describing the proposed study and 

requesting permission to survey students, along with a copy of the Smokeless Tobacco 

Survey was sent to selected colleges and universities across the state of Oklahoma. Only 

those institutions that responded to the letter and granted permission for the survey to be 

administered on campus were used in the study. 

Population and Sample 

The target population for the study was "past and current" male SL T users who 

are 18-25 years old. This age criteria was chosen based on current survey data that show 

most tobacco users begin use in adolescence. By the age of 15, many adolescents have 

used SL T for several years, and by the age of 18, addictive patterns are established. The 

convenience sample was derived from individuals who meet the criteria and present 

themselves to the survey area. The criteria included males, 18-25 years old, who were 

currently using SLT, or had used SLT in the past six months. The respondents had to be 

able to read, write, and speak English. 
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The announcement of the survey visit was distributed to university and college 

administrators at those institutions that responded to a letter from the investigator. The 

flyer will included a description of the study, with inclusion criteria listed, and a date and 

time of data collection. The participants were told that the instrument would require 

approximately 15 minutes of their time. The instrument was available during breaks, and 

throughout the day in a common area, such as the student union and student lounges, so 

that time was not taken from their class time. Instruments were distributed until the 

sample size is obtained. 

The sample size was determined a priori. Waltz, Strickland and Lenz (1991) 

stated that, as a general rule, as the sample size is increased, the sample would be more 

representative of the population being estimated. Jacobson ( 1988) reinforced this 

statement, by reporting that small sample sizes inherently have more sampling error. 

Power analysis determined the desired sample size. A statistician was also consulted for 

determining the appropriate sample size. 

Cohen ( 1977) has been used to determine statistical power analysis for 

determining sample size. Sample size tables for Chi-square Test for differences between 

proportions, and for F Tests on Means in the Analysis of Variance (ANOVA) were 

consulted. The significance criterion, effect size, and statistical power were criteria used 

in the determination of sample size. A .05 alpha (significance criterion), medium effect 

size, and power of .9 were selected a priori. In determining the sample size for the 

differences between proportions a table for determining "N" was consulted (Cohen, p. 

255) with eight degrees of freedom (di), a sample of288 was indicated. To determine 
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"n" for the F test on means in the Analysis of Variance, a sample size table was again 

consulted (Cohen, p.385). With 10 dependent variables considered in the analysis, and 

three groups, an "n" between 35 and 31 was required. Therefore, a total sample size of 

350 (35 with 10 groups) was necessary for sufficient statistical power. A sample size of 

350 would meet the requirements of statistical power analysis for both Chi Square 

Contingency Tables and ANOV A. 

Protection of Human Subjects 

A cover letter accompanying each survey administered to all participants 

described the purpose of the study, the concepts under investigation, how the information 

will be utilized, and how confidentiality will be assured (Appendix B). The names and 

office phone number of the investigator were provided, so that questions about the 

research or rights as a participant can be answered. The cover letter was left with the 

individual respondent, and the survey retained by the researcher. The investigator was in 

the room and available for questions. Completion of the survey indicated informed 

consent. 

The administration of the Smokeless Tobacco Survey involved minimum risks to 

the subjects. Each subject received a Smokeless Tobacco Survey with an assigned code 

number. There was no way to link the number assigned to the Smokeless Tobacco 

Survey to the individual participating in the study. The subjects were completing the 

Smokeless Tobacco Survey at the same time as other persons were in the same room. 

The subjects were instructed not to talk with other subjects during administration of the 

Smokeless Tobacco Survey. 
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The process of informed consent involved explanation of the Smoking Tobacco 

Survey format, description of the study, and introduction of the cover letter. Those 

participants who wished to receive a copy of an abstract of the results of the study were 

instructed to leave and addressed stamped postcard available and leave it with the 

investigator. One participant and one non-participant asked for copies of the results of the 

study, . 

Benefits to the young adults included escape from the normal routine, an abstract 

of the findings of the study, insight into their own behavior, the possibility of winning a 

gift certificate to a restaurant, and satisfaction in providing valuable information for the 

promotion of research. No financial compensation or free services were offered for 

participation in the study. The code number, which was on the survey and cover letter, 

was used in a drawing for the gift certificate. A number was drawn at a later date, and 

the person holding the number won the gift certificate. Free sample of Mint Snuff 

tobacco replacement was available for participants to take. Information pamphlets 

regarding smokeless tobacco from the American Cancer Society were also available for 

participants to take. Potential risks to the respondents were negligible. Minor 

inconvenience may have occurred while taking time from the respondents' break 

schedule. Completion of the survey was voluntary; therefore no embarrassment appeared 

to be associated with completion of the Smokeless Tobacco Survey. 

Utilization of a code number for respondent identification assured anonymity. 

Respondents were given both verbal and written instructions to complete the instrument. 

All completed instruments were kept in a secure, locked area until data analysis is 
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complete and a manuscript has been accepted for publication. Only the researcher will 

have access to the individual completed instruments. Code numbers will identify 

instruments only. Subjects will be told that results will be sent to them after completion 

of data analysis and interpretation if requested. Data will be kept for five years. 

Instruments 

The proposed study uses the Smokeless Tobacco Survey to measure the 

variables of the Transtheoretical Model of Change in SLT us~rs. As described previously 

in Chapter I, the Smokeless Tobacco Survey was originally written as part of a larger 

survey used in a work site study in a large metropolitan area. This Smokeless Tobacco 

Survey was a modified form of previous instruments developed by Prochaska and 

DiClemente. A description of the psychometric testing of the original instruments is 

provided, since data has not yet been published regarding the Smokeless Tobacco Survey. 

The investigator has made numerous attempts to obtain psychometric properties of the 

survey. No information on the survey will be released from researchers at the University 

of Texas and M.D. Anderson Cancer Center until final approval for publication on a 

manuscript has been received. Therefore, until the reliability and validity measurements 

are known and obtained by this investigator, psychometric properties of previous 

instruments on which the survey is based will be presented. 

The University of Rhode Island Change Assessment (URICA) was the continuous 

measurement developed by Prochaska and DiClemente to measure the stage of change. 

Difficulty in scoring procedures has prompted the investigator of the present study to use 

a simpler technique, utilizing an algorithm with nominal level responses. The algorithm 
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is based on the URICA, therefore psychometric properties of the URICA are provided. 

The algorithm (Appendix D) provides a mechanism for classification of the stages of 

change for SLT cessation by addressing attempts to quit in the past six months or longer, 

serious consideration to quit in the next six months, plans to quit in the next 30 days and 

24 hour attempts in the past year. Responses to questions on the Smokeless Tobacco 

Survey allowed the investigator to place the respondent in one of the five categories. 

The Smokeless Tobacco Survey also includes the (a) Smokeless Tobacco 

dependence scale, which measures the dependence variable; (b) the Tempting Situations 

scale to measure the self-efficacy variable; ( c) the pros and cons scale to measure the 

decisional balance variable; (d) the Impacts On Tobacco Use scale, which measures the 

processes of change variable, and (e) the withdrawal symptoms scale, which measures the 

withdrawal variable. Since the validity and reliability of this tool has not been published, 

the psychometric properties of the original measures are presented. 

Validity testing of the URICA. McConnaughy, Prochaska & Velicer (1983) 

established the validity of this tool. Content validity was determined by the use of 

content judges. Construct validity was supported through results of the factor analysis. 

Cluster analysis was performed to determine if there were small, homogenous groups 

within the large heterogeneous group. The analysis revealed 18 distinct clusters, with 

seven of those being major and two minor clusters. Those nine clusters involved 140 of 

the total 155 subjects. On the follow-up study (McConnaughy, Prochaska & Velicer, 

1989), the cluster analysis revealed similar results, again with eight major clusters. A 

split sample analysis was done to determine internal validity of this eight-cluster 
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grouping. The measurements were similar between the two samples and the sample 

clusters. Construct validity of the stages of change was also established through the 

multi-method approach. An algorithm was developed which would allow the researcher 

to determine the classification of the stage of change. This is based on the self-report of 

intentions to quit smoking in the near or distant future, or actual quitting in the past six 

months. 

Reliability of the URICA. The first study by McConnaughy, Prochaska & 

Velicer, (1983), revealed high coefficient Alphas for the four subscales representing the 

stages of change measured by the instrument. The Pearson Correlation coefficient for the 

four scales showed that correlations were highest between adjacent scales, or stages, such 

as precontemplation with contemplation, or contemplation with action. This is most 

likely due to the orthogonal relationship between the stages. Individuals tend to move 

back and forth between the stages, instead of progressing forwardly and linearly through 

them. The follow-up study (McConnaughy, DiClemente, Prochaska & Velicer, 1989) 

resulted in coefficients for the four subscales as slightly lower than, but consistent with 

the original study. Means, standard deviations and Pearson correlation coefficients were 

determined on this sample, with findings unlimited to the initial study (MCConnaughy, 

Prochaska & Velicer, 1983). The follow-up study supports reliability and validity of the 

stages of change scale. 

Validity of the processes of change scale. The instrument was used in a study of 

two groups: persons who were either in therapy or involved · self-change for smoking 

cessation (DiClemente & Prochaska, 1982). The questionnaire required that respondents 
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reveal their experience of change to three time periods relative to the process of change: 

the decision is made to change, active change takes place, and then maintenance of the 

behavior continues. Prochaska and DiClemente administered the questionnaire in 

interview form, and the respondents' answers were recorded on tape. The respondents 

were asked to rate the importance and the relationship of statements representing 10 

processes of change to a certain period or periods of change. The scores showed notable 

differences, which discriminated between the two groups. The Neuman-Keuls post-hoc 

analysis of group differences revealed that self-quitters rated stimulus control, feedback 

and social management as low, contrasted by high ratings in the two therapy groups. 

Other significant differences between the groups were revealed. A contingency table 

showing the chi-square statistic revealed a difference between the ten change processes 

and the three periods of change. Contingency tables also showed a difference in the 

frequency of use of different dimensions of process. The verbal processes occurred in the 

first stage, or decision to quit stage, whereas the behavioral processes were used more in 

the active change and maintenance periods. 

The change process questionnaire appeared to be practical in making distinctions 

in the treatment groups in relation to the importance of the ten processes of change. The 

validity of the questionnaire was supported since those in the self-change group did not 

have access to those processes that require group support, personal feedback, or 

instruction in behavior modification (DiClemente & Prochaska, 1982). 

Prochaska, Velicer, Guadagnoli, E., Rossi, and DiClemente (199l)tested the 

processes of change using confirmatory analysis and the LISREL statistical program for 
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model testing. The model was supported when a Dynamic Clustering statistical 

technique was used to place the respondents in 14 profile groups according to the 

progression of change. Six profiles represented clearly stable stages of change, and were 

considered to be successful patterns of change. The study supports the central tenet of 

the model, that different processes are used during certain stages of change. 

Validity of the self-efficacy (temptation and confidence) Scales. Using structural 

modeling, a hierarchical model which incorporated variables from previously developed 

models provided the best fit to the data in a smoking population (Velicer, DiClemente, 

Rossi and Prochaska, 1990). Five models were used to fit to the 18 apparent variables. 

The Complex Hierarchical Model, using LISREL VI programming, provided the best fit 

to the data (GFI = .855). The model was identical for both the confidence and temptation 

scales. Three primary factors were isolated and were labeled positive/social, 

negative/affective and habit/addictive. The results provided strong support for internal 

validity of the model. The studies resulted in the current 17-item measure of self

efficacy. 

Reliability of the temptation and confidence scales. Alpha coefficients reported 

for each of the factors were between .825 and .951, with the highest found for the 

Negative/ Affective scale, and the lowest for the Habit/ Addictive scales. Test-retest 

reliability for the scales was not reported, since the model reflected active, not stable 

constructs (V elicer, DiClemente, Rossi & Prochaska, 1990). Reliability was addressed 

and established by testing the model across two formats and two samples. The first 

format described the inclusion of subjects who were in a stable state. The second was 
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revised to test the model within a dynamic framework, the active and maintenance stages 

of change. 

Validity of the Decisional Balance Scale. Validity was demonstrated previously 

through Principal Components Analysis (Velicer, DiClemente & Brandenburg, 1985). 

The study supported the construct validity of the Decisional Balances scale by revealing 

two independent components. These components were labeled as the positive and 

negative aspects (pros and cons) of decisions related to smoking. The construct of 

decisional balance could be used as a predictor of movement from one stage of change to 

another, and discriminated those individuals in different stages. 

Reliability of the Decisional Balance Scale. The Chronbach's coefficient alpha 

for internal consistency for the Pro scale was .87, and .90 for the Con Scale. The 

statement for reliability of the scale is therefore strengthened (V elicer, Prochaska, 

DiClemente & Brandenburg, 1985). 

Data Collection 

The university and college administrators, providing an area where respondents 

could complete the instrument with few inte1Tt1ptions or disturbances agreed upon 

locations for survey administration. The respondents were given a packet, which 

included the cover letter Smokeless Tobacco Survey. The code number was written on 

the cover letter and the first page of the instrument. No consent forms were required 

since all participation was voluntary, and completion of the survey designated informed 

consent. The researcher had a drawing for a gift certificate to a restaurant of the winners 

choosing, using the numbers available on the packet. All respondents had equal 
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order chosen by the respondent. At completion of the Smokeless Tobacco Survey, the 

researcher took the packet, and the respondents were free to leave. 

Pilot Study 
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A pilot was completed when there were 50 subjects. The investigator's goal was 

to have at least 16 respondents in each of the five stages of change. This data was 

collected in the same manner as the larger trial of the instrument. The respondents were 

administered the same versions of the Smokeless Tobacco Survey proposed in the larger 

study. The purpose of the pilot was to do preliminary statistical analysis and predict 

technical problems for the field study. Interpretation of the data analyzed from the pilot 

did result in procedural changes to the field trial. The major change involved possibly 

dropping the last two categories of change, action and maintenance. The rationale for 

this change was that there were two few respondents in these categories. Out of the first 

50 respondents, there were only two respondents categorized as in the action stage, and 

only three in the maintenance stage. When 113 surveys had been collected, there were 

only seven in each of the action and maintenance stages. This led to personal 

communication with several experts in the field and a statistician, who recommended 

dropping the last two categories and not collapsing the two cells together. The results of 

this discussion will be discussed in later sections of this manuscript. The purpose of the 

pilot was to determine if there were serious procedural flaws or time limitations with the 

survey. The most serious problem identified was the time and travel factor involved in 
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change. 

Treatment of the Data 

Univariate Statistics 
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Descriptive statistics were used to describe the data for indices of central tendency 

and variability. The Mean and Standard Deviation was computed on the interval level 

data before more complex analysis was attempted. The mode was used as the measure of 

central tendency for the nominal level data, with the mode and the median used with the 

ordinal level data. The frequency distribution was used to determine the frequency that 

each item is counted, with a percent of the total used that each category represents. This 

was illustrated with the use of contingency tables and multiple cross-tabulations. Scatter 

plots will be used to show measures of correlation. 

Bivariate Statistics 

The purpose of the statistical analysis was to determine group differences among 

the variables measuring the stages and processes of change, decisional balance, and self

efficacy along with dependence and withdrawal. Reliability of the Smokeless Tobacco 

Survey was reported in the form of internal consistency. Cronbach's coefficient alpha 

was the statistical measure used to evaluate internal consistency reliability. A correlation 

of r = . 70 or greater was the outcome expected. 

Construct validity of the Smokeless Tobacco Survey was determined by 

comparing the results of the proposed study with the results of multiple years and 

variations of use. The researcher then determined how meaningful the survey instrument 
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validity helped determine its' usefulness and practicality for clinical use in tobacco 

cessation programs. 

Analysis of the Data 
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Stage of change. The stage of change refers to an individual's readiness to 

change behavior based on actions taken and plans for the future. The subjects were asked 

to respond yes or no to questions regarding plans to change behavior. Using the stage of 

change algorithm, the respondents were placed into a category based on whether they 

have no plans to quit, plan to quit in future or have quit for more than six months. Chi

square was used to determine if there was a significantly larger proportion in the 

precontemplation stage than in the other stages. 

Processes of change. The processes of change refer to the cognitive and 

behavioral mechanisms that are used to move through the stages of change. Responses to 

items on the Impacts on Smokeless Tobacco Use scale regarding the "frequency" of each 

event, with five being "repeatedly" and one being "never". There are two to three items 

assigned to each of the ten processes. The analysis utilized interval level data with 

Multiple Analysis of Variance (MANOV A). The independent variables were the stages 

of change. The dependent variables were the summative scores for items representing 

each of the 10 processes of change, which are interval level data. The analysis 

determined if there is a significant difference in all of the processes of change in each 

stage of change. This analysis addressed hypothesis 1. If significance was found 

between the processes of change in each stage of change, Post Hoc Analysis included 



pair wise comparisons between the grouping variables and the IO dependent variables. 

This analysis determined in which groups' significant differences in the processes of 

change were used in each stage. MANOVA was used to address hypotheses la, I band 

I c. The independent variables were the five stages of change with the dependent 

variables as the mean summative score of the items representing the IO processes of 

change (interval data). 
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Decisional balance. This concept is described as a balance between the gains 

"pros" and losses "cons" of continuing the behavior. Responses determine "how 

important" statements are in making a decision by items on the "pros and cons" scale, 

with one being "not important" to five "extremely important". The "pros" of using SL T 

are assigned five items, with the "cons" assigned five items. The higher summative 

subscale score, the greater importance placed on that statement by the respondent, 

therefore indicating the positive or negative aspects of using SLT. The analysis involved 

using interval level data to address hypothesis 2. MANOV A was used with the 

independent variables as the stages of change, and dependent variables as the summative 

score on each of the "pros and "cons" subscales. This analysis determined if there is a 

significant difference in decisional balance in each stage of change. Post hoc analysis 

with complex comparisons determined if those in some stages scored higher or lower on 

the pros or cons scale in other stages of change. This analysis addressed hypotheses 2a 

and 2b. 

Self-efficacy. Self-efficacy refers to a person's perceived confidence that a 

behavior will change, and the perceived ability to achieve the task based on past 
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behavior. The temptation scale is used to measure self-efficacy in this study. Responses 

to the temptation scale assessed how tempted one is to engage in a behavior, with one 

being "not at all tempted" to five being "extremely tempted". Fourteen items are 

assigned to the temptation scale, and the higher the total scale score is an indication of a 

greater temptation to use tobacco. One-way ANOVA is the statistic of choice to address 

hypothesis 3. This analysis will determine if there is a significant difference in self

efficacy among the stages of change. The independent variable included the stage of 

change, while the dependent variable was the summative scale score for the temptation 

items (interval data). Hypothesis 3a contemplates about a significant difference in self

efficacy among the stages of change based on the age group. A MANOV A with 

independent variables as the stage of change, and the dependent variable as the 

summative temptation scale score, was used to address hypothesis 3. 

Withdrawal. Withdrawal includes the physiological and psychological events that 

occur when one attempts to stop using an addicting product, such as SL T. Responses on 

the withdrawal scale are rated from one, indicating "not a serious problem" to five 

"symptom is a serious problem". The higher summative score on the scale indicates the 

seriousness of withdrawal symptoms. There are 11 items assigned to the withdrawal 

scale. Hypothesis 4 was addressed using a MANOVA, along with multiple One-way 

ANOV A's. The independent variables included stage of change (nominal), and the 

dependent variables included the summative withdrawal scale score (interval). 

Nicotine dependence. Dependency is related to the intensity of need that 

individuals feel they have for a particular substance. The items of the Smokeless 
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Tobacco dependence scale are comprised of both nominal and ordinal data. Eight items 

are assigned to the scale with three of those ordinal level items that rank order the level of 

dependence. The higher numbers on two rank order items indicate a greater dependence, 

while a lower number on one rank order item indicates a greater dependence. The other 

five items on the scale are nominal level and were used along with the ordinal level items 

to obtain a summed score for dependence. The summed score was then used to assign a 

ranked score that indicated a high, moderate or low dependence to SL T. These items 

were used to address hypothesis 5. The researcher was interested to know if there was a 

significant difference in ranking for nicotine dependence between each of the stages of 

change. 

Summary 

The study was a descriptive comparative survey design, comparing the stages of 

change, processes of change, decisional balance, self-efficacy, dependence and 

withdrawal in young adult male SLT users. The data produced from this study will be 

used to validate the Transtheoretical Model of Change in young adult age SL T users. 

The model has strong psychometric properties in the adult age group, with high reliability 

across numerous problem behaviors. The instrument used in the study was the 

Smokeless Tobacco Survey, which the authors first wrote to be used as part of a larger 

worksite study of numerous negative health behaviors. The survey is a modification of 

the compilation of previous instruments developed to measure the variables of the 

Transtheoretical Model. These instruments were named as the University of Rhode 

Island Change Assessment (URICA), the Processes of Change scale (or Impact5 scale) 
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and the Self-efficacy (temptation/confidence) scale. The psychometric properties for 

reliability and validity for these instruments on which the Smokeless Tobacco Survey is 

based were presented. The hypotheses were addressed and the statistical analysis 

presented to test each one. Post hoc analysis was used when statistical significance is 

found between the stages of change relative to each other variable of the model. The 

survey research took place on colleges and university campuses. 



CHAPTERIV 

ANALYSIS OF DATA 

This chapter describes the analysis of data collected for the study. The 

respondents are described and profiled using descriptive statistics, with research 

hypotheses delineated. Results of various statistical analyses are organized according to 

specific analysis and finally by research hypotheses. This chapter ends with a summary of 

these findings. 

Data were collected at six college campuses in different locations in Oklahoma in 

the manner described in the previous chapter. The Smokeless Tobacco Survey was 

distributed to nine convenience samples. Each sample included volunteers who 

approached the survey table after reading signs asking for survey volunteers. All surveys 

from respondents who met the inclusion criteria were included in the initial data analysis. 

Description of the Sample 

The initial samples included 113 young adult males who had used SL T in the past 

or who were currently using SLT, and were between the ages of 18 and 25 years old. All 

attended a two or four year college. Of the 113 in the initial sample, the mean age was 

20.6 years. Of these 113 respondents, 99 described themselves as current SL T users, 

while 14 stated they were not. Table 1 illustrates the breakdown in stage category from 

the original sample. 

96 
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Table 1 

Distribution of Respondents by Stage of Change 

Stage of Change Frequency Percent 

Pre co ntemp lat ion 43 38.1 
Contemplation 23 20.4 
Preparation 33 29.2 
Action 07 5.2 
Maintenance 07 6.2 

When these respondents were categorized by the investigator according to the 

Stage of Change algorithm, it became evident that the majority of the respondents were in 

the first three Stages of Change, therefore were not actively involved in cessation 

activities. Of these 113, 45 .1 % stated that they felt either extremely confident or very 

confident that they could quite using SLT in the next six months. Ninety-three (82.3%) 

were daily users of SLT. The total length of time in months (mos.) of SLT use ranged 

from 2 -182, with the mean 57.85 months (4 years, 9 mos.). Respondents were not asked 

their age at onset of SL T use. It could be approximated at 14 - 21 years of age based on 

length of use and current age. 

This data supported previous studies that described adolescents and young adults 

as unready to change behavior. It was therefore evident that it was neither statistically or 

theoretically feasible to combine categories for further analysis, or to study those 

categories with small cells. Data analysis from this point further will describe those 99 

respondents who are in the first three stages; precontemplation (n = 43, 43.4%), 

contemplation (n = 23 , 23.2%) and preparation (n = 33, 33.3%). In other words, this 



research will address those young adults who were not actively taking steps to change 

their SL T use. Rationale for that clinical research decision is provided. 
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Pertinent literature was reviewed and several experts who used the model 

extensively were consulted. It was physically very difficult to complete the requirements 

for the group sample size. Initially, the goal was to have 35 in each group to have a total 

sample of 175. Due to time and travel costs, it was evident that the goal would be 

difficult to attain. Power tables were consulted which showed that for ANOV A and 

MANOVA procedure, there would be sufficient power if there were three groups with 35 

in each. The experts at the Cancer Prevention Center at the University of Rhode Island 

suggested that data analysis focus on current users of SLT. Dr. Joe Rossi states: 

In particular, this would seem like the best approach, since if you are 
having trouble finding them after all this effort, then they must be a 
relatively small group. That would be a finding of some note in and of 
itself. But more importantly, since the problem of use is important, it is 
entirely legitimate, I would think, to concentrate on only these first three 
stages (and I would agree not to combine any of them). After all, if one 
were to conduct an intervention study, these are exactly the groups you 
would target. (Personal communication, 1999). 

Dr. Claudio Nigg, also at the Cancer Prevention Center, offered another 

suggestion, 

I would propose the following: Using the TTM for at-risk smokeless 
users. Then you define at-risk as being pre-action stage. The reasoning 
behind this would be that the people in most danger are those who have 
not quit, therefore we need to understand and address these individuals 
first and then once this is understood can we look at the question of 
relapse. (Personal communication, 1999). 



Literature supported that there were differences between the young and older 

persons in terms of change behavior. 

Not surprisingly, there were substantially more relapsers and few 
maintainers in this young adult population. This pattern is consistent with 
their model, which suggests that repeated cycling through the cessation 
stages gradually lead many to learn how to quit. This young adult 
population of lifetime regular smokers has relatively little experience with 
the learning cycle and so perhaps too few have gone through it often to 
have learned how to quit. (Pallonen, Murray, et al., 1990). 
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As a result of this information the data collection was halted and the analysis 

narrowed to study the first three stages of change (N = 99). The mean age of the final 

sample was 20.48 years, with a variance of 3.58 years. The majority (55.6 %) had used 

SLT in the last 48 hours, and 83.8% described daily use. Twenty-seven (27.3%) were not 

confident that they could quit using SL T in the next 6 mos. The most frequently used 

type of SL T use was moist snuff, with a surprising 38.4 % that used both SLT and 

cigarettes. The most popular brand of SL T used was Copenhagen, which is commonly 

thought of as the "'strongest" SL T available. The next popular brand was Skoal. The 

mean length ofSLT use was 56.45 mos. (4 years, 8 mos.). The mean number of times 

that SLT was used in one day was 6.89, with a range from 1-60 times. All except one of 

the respondents had tried to quit in the last 12 mos., with the most, 26 quitting for two -

six days. The majority (72%) denied oral health problems. Only one respondent said 

that he believed that it was not likely that SLT causes health problems, with about half 

( 49) stating that it was extremely or very likely that SLT could cause health problems. 

Only 39 .4% stated they felt extremely or very confident that they could quit using SLT in 

the next 6 mos. The majority (78.8%) had read either very little or only some 
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information related to SL T use. Only 8.2% felt like the reading material had been very 

or extremely helpful to them. When offered a variety of methods available to help a 

person stop using SLT, only the respondents with previous attempts to quit had used a 

few of those. Table 2 shows a list of those methods and the frequency with which they 

were used. 

Table 2 

Methods Used in Previous Attempts to Quit 

Method Frequency Percent 
Cold turkey 68 68.7 
Cutting down 73 73.7 
Nicotine gum 07 7.1 
Nicotine patch 03 3.0 
Other medications 02 2.0 
Professional program 02 2.0 
Mint snuff substitute 31 31.3 
Smoking cigarettes 21 21.2 
Hypnosis 00 00 
Support group 01 1.0 
Self-help manual or book 03 3.0 

Obviously none of the methods listed in Table 2 had been completely effective 

alone, since all 99 of the respondents continued to use SLT. It is interesting to note that 

nearly a quarter of the respondent substituted another negative and dangerous behavior, 

cigarette smoking, as a means to stop using SL T. When asked how soon after waking 

they used their first dip, over half ( 54.5%) admitted use with· the first hour. Time after 

waking before using tobacco is considered one of the foremost indicators of nicotine 
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addiction. Twenty-nine (29.3%) were able to wait until they were awake at least two 

hours. Surprisingly, 48.5% continued to use SLT if they became ill. Forty-one percent 

( 41) stated that they found it hard to not use SLT in places where its use was restricted. 

When respondents were asked to categorize the use of SL T by other persons in 

their life, friends were definitely the ones who used SLT the most frequently. Table 3 

gives a breakdown of the use by influencing persons in their lives. 

Table 3 

Categories of Use by Influencing Persons 

Person Frequency Percent 

Father 26 26.3 
Mother 04 4.0 
Friend 73 73.7 
Coworker 25 25.3 

When asked if they intentionally swallowed the tobacco juice, 74 (74.7%) stated that they 

did not. The majority used SL Tat least 6-7 days each week. 

Findings 

Reliability Measurements 

One of the first and most important steps of instrument development and testing is 

the establishment of reliability of the instrument, to ensure consistency and repeatability. 

One· method to measure the reliability of a measurement is through correlational analysis. 

Internal consistency and construct validity can be addressed through correlational 

analysis. In this research study, the coefficient alpha, known as Cronbach's alpha, was 
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used as an indicant of the reliability of the instrument through internal consistency. 

Munro and Page (1996) believed that a correlational coefficient of .50 is sufficiently 

high, stating that variables of psychological or social nature very seldom surpass that 

level. Jacobson ( 1988) stated attitudinal measures are more acceptable at . 70 coefficient 

alpha, and that coefficients of .60 to . 70 may be acceptable for exploratory use when 

tools are in the early stage of development. This is further supported by Hinshaw and 

Atwood ( 1982), and Davis (Personal Communication, 2000). Also, according to Davis, 

the item to total range should be .4 or .5 to . 7, the item to item correlation mean greater 

than .3 , and the item to subscale correlation greater that .5. These figures were used as 

the criteria for instrument evaluation in this study. In order to evaluate the relationship 

between variables in the individual scales and to make statements about the reliability of 

the Smokeless Tobacco Survey, an alpha correlation coefficient is provided for each of 

the total scales and any subsequent subscales. 

Portney & Watkins (1993) stated that correlation coefficients of .50 to .75 are 

considered good, and values . 7 5 and greater are excellent, but that these numbers should 

be evaluated in the face of sample size, measurement error, and the type of variables. 

'"Sociological studies often look at lower correlations as evidence of functionally useful 

relationships for the interpretation of complex abstract phenomena" (p. 442). This 

investigator believed that the constructs of the Transtheoretical Model are certainly 

complex and abstract. 

The four scales of the Smokeless Tobacco Survey were tested for reliability 

yielding correlation coefficients. A SPSS Method 2 ( covariance matrix) was used for 
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this analysis. The four scales, and various subscales, with concepts and scales names that 

were analyzed are depicted in Table 4. Table 5 offers an overview of all of the 

Smokeless Tobacco Survey scales with reliability coefficients. 

Table 4 

Total Scales and Subscales used in Reliability Analysis 

Concept 
Self-efficacy 
Decisional Balance 

Pros of Using SL T 
Cons of Using SLT 
Ten Processes of Change 

Environmental Reevaluation 
Consciousness raising 
Self-liberation 
Social- liberation 
Counterconditioning 
Reinforcement management 
Dramatic relief 
Self-reevaluation 
Stimulus Control 
Helping Relationships 
Withdrawal 

Scale Name 
Tempting Situations (14) 
Pros and Cons ( 10) 
(Total Scale) 
Pros and Cons (5) 
Pros and Cons (5) 
Impacts on Smokeless Tobacco Use 
(Total Scale) (23) 
Impacts on Smokeless Tobacco Use (2) 
Impacts on Smokeless Tobacco Use (2) 
Impacts on Smokeless Tobacco Use (3) 
Impacts on Smokeless Tobacco Use (3) 
Impacts on Smokeless Tobacco Use (3) 
Impacts on Smokeless Tobacco Use (2) 
Impacts on Smokeless Tobacco Use (2) 
Impacts on Smokeless Tobacco Use (2) 
Impacts on Smokeless Tobacco Use (2) 
Impacts on Smokeless Tobacco Use (2) 
Withdrawal Symptoms ( 11) 

() Indicates number of items in scales 

Item Numbers 
ST30a-n 
ST3 la-j 

ST3 l a,c,e,g,h 
ST3 l b,d,f,i.j 
ST32a-ST32w 

ST32k,w 
ST32d,t,j 
ST32b,l 
ST32c,m,v 
ST 32a,f,u 
ST 32e,s 
ST32f,q 
ST32g,n 
ST 32h,r 
ST32i,o 
ST 33a-ST33k 
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Table 5 

Reliability Analysis 

Scale Alpha Weak Alpha 
Coefficients Items if item deleted 

Temptation .86 ST30d .87 
Pros and Cons ( total) .68 
Cons .74 
Pros .67 ST3lh .73 
Impacts of SLT Use (total) .88 ST32c .90 
Environmental Reevaluation .25 * * 
Consciousness raising .63 * * 
Self-liberation .65 * * 
Counterconditioning .43 ST32p .47 
Helping Relationships .40 * * 
Reinforcement Management .68 * * 
Dramatic Relief .71 * * 
Stimulus Control .51 * * 
Self Reevaluation .76 * * 
Social Liberation .19 ST32c .41 
Withdrawal Symptoms .90 
* Two-item scale does not compute 

The Temgtation Variables 

The Tempting Situations scale consists of 14 items which are designed to measure 

how tempted the individual is to use SLT in specific situations, which, in tum, would 

indicate how confident that individual is that he can be successful in not using SL T 

(situational self-efficacy). Overall, the respondents perceived themselves as moderately 

to highly tempted to use SL T. With a possible range of 14-70, the mean scale score for 

the 99 respondents in all groups was 51.46, irrespective of the stage that the respondent 

was in. The most tempting situations, overall, were when doing some activity outdoors 

or sports, and when driving, as exhibited by very high scores on these items. The alpha 
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correlation coefficient was .86. The standardized item alpha was calculated at .87, 

indicating that the scale items need to be reevaluated. This is based on the understanding 

that a difference of .01 to .02 between the non-standardized and standardized alpha 

coefficients indicated that there was a significant amount of error variance in the scale 

(Davis, Personal Communication, 2000). 

There did appear to be two identifiable weak items on the scale: ST30d: Over 

coffee while talking and relaxing; and ST301: When drinking something containing 

alcohol. It seems logical that these two items would be weak indicators of SL T use, 

because realistically it would be difficult to drink liquids while also having tobacco and 

tobacco juice in the mouth. Table 6 shows the results of the Item-Total Statistics. 

Table 6 

Item-Total Statistics for Tempting Situations Scale 

Item Name 

ST30a 
ST30b 
ST30c 
ST30d 
ST30e 
ST30f 
ST30g 
ST30h 
ST30i 
ST30j 
ST30k 
ST301 
ST30m 
ST30n 

Item-Total Correlation 

.51 

.45 

.67 

.14 

.50 

.58 

.61 

.52 

.60 

.66 

.50 

.39 

.55 

.69 

Alpha if Item Deleted 

.85 

.85 

.84 

.87 

.85 

.85 

.84 

.85 

.85 

.84 

.85 

.86 

.85 

.84 



106 

Subsequently, the reliability analysis was rerun with item ST30d removed from 

the correlation matrix. This action was based on the low item-total correlation .14, alpha 

level .87 if the item was deleted, and the discrepancy between the standardized and non

standardized alphas. This second analysis resulted in a 13 X 13 correlation matrix with 

all items meeting the desired item-total correlation except item ST301. Again, there was a 

.01 or more discrepancy between the standardized and non-standardized correlation 

coefficients. 

The Reliability Analysis was run for the third time with item ST30d removed, 

based on the low item-total correlation with this item, and the alpha level if this item was 

deleted. This third analysis resulted in a 12 X 12 item correlation matrix that yielded 

both a standardized and non-standardized correlation coefficient of .88. All of the items 

in the resulting 12-item pool met the desired item-total correlation except one. This item, 

ST30b, stating "When I first get up in the morning", had an item-total correlation of .37, 

yet it contributed to the overall alpha, and would not improve the alpha if it was deleted. 

Therefore, a decision could be made to leave the item intact. The resultant 13 item 

Tempting Situations scale was considered highly reliable as a tool to measure temptation 

in the young adult smokeless tobacco user. 

Analyzing the Decisional Balance Variables 

The Decisional Balance scale includes IO items, which measure the pros and cons 

of using SLT. Half of the items are positive factors (pros) and half are negative factors 

(cons). Therefore, a Reliability Analysis was done on the total scale and then each of the 

two subscales. The mean inter-item correlation was .17, which could be a result of two 
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separate concepts being measured in the scale. The alpha reliability coefficient for the 

total scale was .68, with only two items meeting the required item-total correlation of .40 

or greater. These statistics could be the result of negative and positive concepts being 

analyzed together, bringing the correlation coefficient down. This supported the idea that 

the two subscales should be analyzed separately. 

Reliability of the Pros and Cons scale. The alpha coefficient of the Pros subscale 

was .67, with ST3 lh identified as the weakest item: People view me as being more 

rugged when I use smokeless tobacco. Table 7 shows the Item-Total Statistics. 

Table 7 

Item-Total Statistics of the Pros Subscale 

Item Name 

ST3la 
ST3lc 
ST3le 
ST3lg 
ST3lh 

Item-Total Correlation 

.39 

.48 

.54 

.61 

.17 

Alpha ifltem Deleted 

.64 

.60 

.57 

.54 

.73 

The statistics presented in Table 7 indicate that ST31 h could feasibly be removed 

from the scale. The item reads: People view me as being more rugged when I use 

smokeless tobacco. This statement may not adequately fit the perception of the young 

adult using tobacco. Being "rugged" may not fit the profile as a positive aspect of using 

SL T in the young adult, therefore, in view of the low item-total correlation of this item, 



along with the improved alpha result if the item was deleted, a decision was made to 

remove the item from the subscale and rerun the reliability analysis. 
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The second analysis of the Pros subscale with item ST3 l h removed resulted in a 4 

X 4 item correlation matrix. All of the remaining four items met the desired item-total 

correlation, and the alpha of. 73 was a much improved correlation coefficient than when 

the item was retained. 

In contrast, the Cons subscale had an alpha coefficient of. 74. In comparison to 

the Pros scale there were no weak items identified. All five items of the subscale met the 

desired item-total correlation of .4 or greater. Table 8 summarizes the results of this 

analysis. 

Table 8 

Item-Total Statistics of the Cons Subscale 

Item Name 

ST3lb 
ST3ld 
ST3lf 
ST3 li 
ST3lj 

Item-Total Correlation 

.42 
.50 
.57 
.59 
.45 

Alpha if Item Deleted 

.73 

.70 

.67 

.67 

.72 

Based on the statistics found in Table 7 and 8, this investigator would support the 

use of a nine-item scale to measure the Pros and Cons of Smokeless Tobacco Use. This 

idea is reintroduced in the discussion of factor analysis of the Pros and Cons of 

Smokeless Tobacco Use. 
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The Processes of Change Variables 

The Impacts on Smokeless Tobacco Use scale consists of23 items, along with I 0 

subscales, which measures the impact that certain experiences can have on the pattern of 

SL T use. It actually measures the frequency at which each event occurred. The 23 X 23 

item correlation matrix resulted in an alpha coefficient at .88. The scale as a whole was 

reliable in measuring those events that impacted SLT use. The weakest item appeared to 

be ST32c, based on the low item-total correlation and the improved alpha level if the item 

was removed. The item reads: I notice that people who don't use smokeless tobacco are 

becoming more negative about smokeless tobacco use. This item may have been 

perceived as confusing as a result of the double-negative impact. Theoretically the item 

fits with the Processes of Change concept, but may have been confusing to the 

respondent. Table 9 shows the Item-Total Statistics of the total scale. 



Table 9 

Item-Total Statistics of the Impacts on Smokeless Tobacco Use Scale 

Item Name 

ST32a 
ST32b 
ST32c 
ST32d 
ST32e 
ST32f 
ST32g 
ST32h 
ST32i 
ST32j 
ST32k 
ST321 
ST32m 
ST32n 
ST32o 
ST32p 
ST32q 
ST32r 
ST32s 
ST32t 
ST32u 
ST32v 
ST32w 

Item-Total Correlation 

.54 

.43 

.13 

.43 

.47 

.63 

.73 

.60 

.65 

.67 

.61 

.58 

.35 

.68 

.22 

.28 

.67 

.51 

.59 

.54 

.58 

.42 

.27 

Alpha ifltem Deleted 

.87 

.87 

.90 

.87 

.87 

.87 

.87 

.87 

.87 

.87 

.87 

.87 

.88 

.87 

.88 

.88 

.87 

.87 

.87 

.87 

.87 

.87 

.88 
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Based on the statistics given in Table 9, it is apparent that items ST32m, o, p and 

w do not meet the desired item-total correlation, yet these items appear to contribute to 

the alpha of the total items. The investigator, therefore, chose to look at each of the ten 

individual subscales to determine if these items appeared to be weak items when 

evaluated in that respect. The items of the Impacts on Smokeless Tobacco Use will also 

be tested with factor analysis. 
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The Reliability Analysis was again run on the Impacts on Smokeless Tobacco Use 

with item 32c removed. This resulted in a 22 X 22 item correlation matrix and a .90 

alpha correlation coefficient. This analysis revealed two weak items: ST32o with an 

item-total correlation of .23 , ST32p, with item-total correlation of .28, and ST32w with 

an item-total correlation of .22. Each of those items would increase in the alpha 

correlation coefficient to .91 with their deletion. With items ST32c, o and p removed, the 

Reliability Analysis resulted in a 20 X 20 item correlation matrix with a .91 correlation 

coefficient. ST32w was again identified as a weak item, with an item-total correlation of 

.22 but it appeared to contribute to the overall scale alpha coefficient Another weak item 

identified was ST32m, with an item-total correlation of .33. It also appeared to 

contribute to the overall alpha of the scale. 

Again, the Reliability Analysis was run using 18 items, with items ST32c,o,p,m 

and w removed. This analysis resulted in a .91 correlation coefficient, and one more 

weak item identified. ST32v had an inter-total correlation of .39, and the alpha would 

improve to . 92 with the item deleted. Therefore, the investigator decided to run a final 

Reliability Analysis with items ST32c,m,o,p,w and v removed. This output resulted in a 

correlation coefficient of .92, with all of the remaining 17 items meeting the desired item

total correlation. The investigator considered the final scale to be highly reliable in the 

young adult SL T population. This information should be taken in consideration when 

determining the most reliable and valid tools to measure the ten processes of change in 

the young adult population. The final analysis would suggest removal of the following 

item statements: 



ST32c: I notice that people who don't use smokeless tobacco are becoming more 

negative about smokeless tobacco. 

ST32m: I find society changing in ways that make it easier for people who don't use 

tobacco. 

ST32o: I have someone I can count on when I'm having problems. 

ST32p: I do something else instead of using smokeless tobacco when I need to relax. 

ST32v: People are trying to keep others from using smokeless tobacco. 

ST32w: Smokeless tobacco is becoming more socially unacceptable. 

Processes of Change Subscales 
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The investigator wanted to check reliability of each of the l O subscales measuring 

each of the l O processes individually. Jacobson ( 1988) recommends testing both total 

scales and subscales. "If a test is composed of several subtests, the reliability of each 

subtest must be assessed, as well as that of the total test. Because reliability is a function 

of test length, the reliability of subtests will be lower than that of the total test" (p. 7). It 

is important to note that three of the subscales consisted of three items, while the other 

remaining seven subscales consisted of only two items. This information should be 

considered when evaluating the correlations of the subscales. The subscales that included 

three items included social Liberation, consciousness raising, and counter-conditioning. 

Environmental reevaluation. This is a 2-item subscale (ST32k, w) that addresses 

how SL T affects the environment and the social acceptability of SLT. The inter-item 

correlation between the two items was only .17, with an alpha coefficient of .25. Each 

item had an item-total correlation of .14, so both items appear to be very weak as 
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indicators of importance for SL T use when used alone. When evaluated in the context of 

the total tool, ST32k appeared to be a strong item, but ST32w was identified as an item 

that could realistically be deleted from the total instrument. 

Consciousness raising. This is a three-item subscale (ST32d, t & j) which 

addresses information received regarding SL T use, and what health professionals have 

told them about SL T use. The alpha coefficient was .64 and two items (ST32d & j) met 

the criteria for item-total subscale correlation. ST32t approached the criteria at .39, and 

all three of the items contributed to the alpha. None of the three items were considered 

weak according to these criteria, and would suggest that the items were moderately 

reliability in measuring the processes of change in young adult smokeless tobacco users. 

Self-liberation. This is a two-item subscale (ST32b & 1), which addresses how 

one feels about telling himself to quit using SL T if he wants to. The inter-item 

correlation was .48, with an alpha correlation coefficient of .65. Both of the items had an 

item-total correlation of .48, and neither of the items were identified as weak. The alpha 

if the item was deleted was not computed with a two-item scale. Therefore, a statement 

could be made to support keeping the items as reliable measures of this concept and the 

Impacts on Smokeless Tobacco Use scale. 

Counterconditioning. This three-item subscale (ST32a, p & u) is a measure of 

how one would replace SL T use with positive replacement behaviors. The inter-item 

correlation is .20, with a non-standardized alpha correlation coefficient .43, and .44 as the 

standardized coefficient. This discrepancy indicates some error variance among the 

items. The weak item of the three is identified as ST32p, which states: I do something 
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else instead of using smokeless tobacco when I need to relax. This item was previously 

identified as weak when observed as part of the total tool, and there is data to support that 

this item could be removed from the subscale. Deleting the item would increase the 

alpha coefficient to .47, only a slight and non-significant increase. The alpha alone 

suggests that these items should be evaluated closely. Taken alone in a subscale, the two 

items do not appear to be reliable measurement items, but when added to the Impacts On 

Smokeless Tobacco Use scale as a whole, appear to contribute to the reliability of the 

tool. There is sufficient rationale to support removing ST32p from the total scale. 

Helping relationships. The two items on this subscale (ST32i and o) refer to 

supporting relationships with other individuals who will listen and be counted on when 

needed. With an inter-item correlation mean of .25, an item-total correlation for both 

items .25 and an alpha correlation of .40, it appears that these two items alone are not 

reliable in measuring this concept of the processes of change. When evaluated as part of 

the total tool, ST32o was also a weak item. These scale statistics are adequate rationale 

for removing the items from the total scale. Young adults may not perceive social 

support from others as a significant factor in any efforts to quit using SLT. 

Reinforcement management. This two-item (ST32e & s) subscale addresses 

whether respondents expect to be rewarded by others when they do not use SL T. The 

inter-item correlation was .52, an item-total correlation of .52, with an alpha coefficient 

of .68, indicated that these items are moderately strong indicators of this concept. No 

rationale could be offered for deleting either item from the total scale. 
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Dramatic relief This concept is also referred to as emotional arousal. These two 

items (ST32f & q) reflect the emotional arousal or emotion that is involved when one is 

confronted with the risks of using SL T. An item-total correlation of .55, and an alpha 

correlation coefficient of. 71 indicates that these items are highly reliable in measuring 

the concept. No rationale could be provided for removing these items from the total 

scale. 

Stimulus control. These items (ST32h & r) relate to how the respondent will 

remove things from the environment that are cues to using SL T, and also how they will 

use healthy substitutes for SL T. The item-total correlation of .35 and a .51 alpha 

correlation coefficient indicate that these items are only moderately strong indicators of 

stimulus control. When evaluated as part of the total scale, they contributed to the high 

alpha, and therefore no rationale exists from this data to support deleting these items from 

the total scale. 

Self-reevaluation. These two items (ST32g & n) reflect the respondents' personal 

feelings about how positively or negatively they perceive themselves as a result of their 

SL T use. The item-total correlation of .61 and an alpha correlation coefficient of. 76 

indicate these items are fairly strong indicators of self-reevaluation. These items would 

be included as part of the total scale. 

Social-liberation. This three-item subscale (ST32c, m & v) reflects how the 

respondents think society views SL T use. Unfortunately, the inter-item correlation of .13 

and the non-standardized alpha correlation coefficient of .19 reflect that these three items 

together do not measure this concept well. A standardized alpha correlation coefficient of 
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.31 compared with the non-standardized alpha of .19 indicates a large amount of error 

variance between the items. One item ST32c appears to be the weakest item, which 

reads: I notice that people who don't use smokeless tobacco are becoming more negative 

about smokeless tobacco use. Deleting this item from the subscale would raise the alpha 

coefficient significantly, from .19 to .41. The item-total correlation for items ST32m and 

ST32v were also very low, at .12 and .19 respectively, but did appear to contribute to the 

alpha coefficient in that deleting the items would not increase alpha for the subscale. 

The Reliability Analysis was run again with item ST32c removed. The alpha 

correlation coefficient improved to .41, but the item-total correlation remained very low 

at .26 for both items. These two items were also identified as weak items of the total 

scale; therefore it would be realistic to remove the three social-liberation items from the 

total scale. 

The Withdrawal Variables 

The Withdrawal Symptoms scale includes 11 items which rate the seriousness of 

physical and behavioral problems while the respondent has tried to quit using SLT. The 

range for the total scale score is 11 - 55. The mean scale score was 30.90, which 

indicates that a majority of the respondents scored in the midrange in terms of serious 

withdrawal symptoms. This could be a reflection of the stage of change, since most 

respondents had few attempts at quitting, therefore had not experienced withdrawal 

symptoms. The desired item-total correlation was met with each item, with an alpha 

correlation of .90, indicating that this scale is a highly reliable tool for measuring 

withdrawal symptoms. There were no items that were specified as being weak. All items 



were considered strong. Table 10 shows the result of this analysis. There is no data to 

support removal of any of the items from the scale. 

Table 10 

Item-Total Statistics for Withdrawal Scale 

Item Name 

ST33a 
ST33b 
ST33c 
ST33d 
ST33e 
ST33f 
ST33g 
ST33h 
ST33i 
ST33j 
ST33k 

Factor Analysis 

Item-total Correlation 

.52 

.42 

.60 

.81 

.64 

.61 

.72 

.77 

.62 

.76 

.58 

Alpha ifltem Deleted 

.90 

.90 

.89 

.88 

.89 

.89 

.89 

.88 

.89 

.89 

.90 
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Factor analysis is a type of multivariate analysis that is often used for examining a 

large number of variables, and determining the strength of a variable which has a linear 

relationship to other variables, called a factor. This statistical method can be a viable 

method of exploring data for answering research questions, supporting research 

hypotheses, reducing data to a reasonable and workable number, and establishing 

construct validity (Portney & Watkins, 1993). 

There are several steps to the factor analysis procedure. The first is developing a 

factor or correlation matrix, which provides a factor loading explaining the relationship 

between the variables and the facto s. Factor loadings are actually the b (beta weight) 

for the variable on a particular factor. The critical numbers offered by Portney & 
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Watkins (1993) are .30 and .40, and "are generally considered indicative of some degree 

of relationship" (p. 544 ). The eigenvalue is presented in this step, as an important 

number, which represents the squared loadings for each factor. An eigenvalue of 1.0 or 

greater was used as the critical value for determining factor extraction. The second step 

is called factor extraction, which groups variables together by extracting variance from 

the common factors. The most common method of factor extraction, and the one used in 

this analysis, is call principal components method or analysis (PCA). The third step 

invo Ives determining the number of factors to be extracted. There are several methods 

available to do this, and the methods used for this research include: (a) maximizing 

explained variance, (b) Scree test or plot, and ( c) proportion of variance accounted for by 

each factor. On the Scree plot, one directs attention toward the area where the plot of 

eigenvalues against the number of components provides a distinct steep slope in contrast 

to a smaller and gradual slope. Portney and Watkins (1993) suggested that a factor is 

likely to be non-significant if it explains less than five percent of the total variance in a 

matrix. 

Factor Analysis on the Total Instrument 

Factor analysis was first done of the total instrument, although this procedure is 

not one commonly executed. The investigator wanted to evaluate whether or not the 

Smokeless Tobacco instrument truly measured the four major concepts of the model. 

The analysis yielded a correlation matrix with 58 items. PCA separated 15 components 

(factors) with an eigenvalue of greater than or equal to 1.0, which explained 72.88% of 

the variance for the total scale. The Scree plot graphs at least 4 to 6 components that 



form the steep slope of the plot against the gentle slope of less reliable factors. There 

were only three factors that accounted for at least five percent of the total variance. 

Table 11 displays the PCA extraction method, with factor loadings on those 15 items 

using the eigenvalue, total variance explained, and percent of total variance explained. 

Table 11 

Extraction Method: PCA-Total Instrument 

Factor Eigenvalue % of Total Variance Cumulative % Variance 

1 12.02 20.73 20.73 
2 7.78 13.49 34.15 
3. 3.76 6.48 40.64 
4 2.70 4.66 45.30 
5. 2.033 3.5 48.81 
6 1.9 3.2 52.10 
7 1.7 2.96 55.07 
8 1.68 2.9 57.98 
9 1.46 2.5 60.50 
10 1.37 2.36 62.87 
11 1.27 2.19 65.06 
12 1.23 2.13 67.20 
13 1.18 2.04 69.24 
14 1.06 1.83 71.07 
15 1.05 1.81 72.80 
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On looking at the component matrix using V arimax rotation, there were 12 

components with a factor loading of .30 or greater. If the criterion of .50 loading is used, 

the number of significant factors was reduced to four. There appeared to be no clear 

patterns develop between the items and the four components. The only significant 

pattern that evolved included the items of the Tempting Situations scale, where 12 of 14 

items loaded on Component 2. 
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This investigator interpolated from the data that there were three or four strong 

variables, which accounted for the majority (45.30%) of the 72.88 percent variance of the 

total. Eleven or 12 weaker variables, which explained the remaining (27 .58%) of the 

maximum variance. Based on the number of scales in the total instrument as four, and 

the subscales as 12, the investigator made a decision to analyze all of the separate scales 

and subscales as separate entities to further describe the data, test the model and 

determine construct validity of the instrument. The following sections will separately 

describe each of the remaining four factor analyses. 

The Factor analysis was then run on the total instrument with all items removed 

that were considered weak with correlation analysis. This resulted in a 1 7 X 1 7 item 

correlation matrix. Again, 12 components were factored out with eigenvalue of 1.0 or 

greater. There were four components that contributed at least five percent of the variance 

each, and a total of 50% of the variance. The Scree plot verified these factors. The 

Rotated Component Matrix showed that the Tempting Situation scale (ST30a-n) loaded 

heavily on Factor 2, the Pros and Cons scale (ST3a-j) had diffuse loadings, not on one 

particular factor. The Impacts on Smokeless Tobacco Use loaded almost entirely on 

Factor 1, while the Withdrawal scale loaded heavily on Factor 3. This gives support to 

the validity of an instrument measuring four distinct and different concepts as was 

intended by the authors of the tool. 

Finally, a factor analysis was run while programmed to force all items into one of 

four components. This Confirmatory Factor Analysis yielded similar results as the 

previous analysis in that four major components explained 45 % of the total variance, 
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with Component 1 explaining the majority of that. There were 15 factors with an 

eigenvalue of 1.0 or greater, which again could be explained by the four major scales and 

eleven subscales on the total instrument. The biggest difference between the Exploratory 

Factor Analysis and the Confirmatory Factor Analysis was that the pro items of the Pros 

and Cons scale loaded heavily on Factor 1, and the cons items weighted on Factor 4. 

There may be some language in the items of the pros scale that are interpreted similarly 

to the Impacts of Smokeless Tobacco Use scale, which also loaded on Factor 1. Table 12 

provides the rotated component matrix with four factors forced. 
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Table 12 

Confirmatory Factor Analysis With Varimax Rotation of Component Matrix: 

Factor Loadings on the Smokeless Tobacco Survey 

Item Name Factor l 2 3 4 

ST30a .59 
ST30b .54 
ST30c .72 
ST30d .50 
ST30e .43 .48 
ST30f .67 
ST30g .69 
ST30h .41 
ST30i .77 
ST30j .73 
ST30k .65 
ST301 .54 
ST30m .52 
ST30n .84 
ST3la .65 
ST3lb .59 
ST3lc .53 
ST3ld .43 
ST3le .48 
St3 l f .52 
ST31g .61 
ST31h 
ST3li .62 
ST31j 
ST32a .58 
ST32b .51 
ST32c 
ST32d .56 
ST32e .56 
ST32f .74 
ST32g .72 
ST32h .62 
ST32i .69 
ST32j .74 
ST32k .66 



Table 12 continued 

Item Name 

ST321 
ST32m 
ST32n 
ST32o 
ST32p 
ST32q 
ST32r 
ST32s 
ST32t 
ST32u 
ST32w 
ST33a 
ST33b 
ST33c 
ST33d 
ST33e 
ST33f 
ST33g 
ST33h 
ST33i 
ST33j 
ST33k 

Factor 

Loadings .4 or > are presented 

.66 

.69 

.69 

.56 

.61 

.58 

.61 

2 

.48 

.52 

.57 

3 

.66 

.55 

.65 

.78 

.68 

.63 

.68 

.73 

.58 

.77 

.55 
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The items, which do not meet the expected pattern, are ST30b, ST30d, ST30e, 

ST301 and ST31 a. ST30d & 1 were both items from the Tempting Situations scale that 

was considered weak and could be deleted from the reliability analysis, so it is not 

surprising that these two items did not load on Factor 2 with the remaining scale items. 

ST30b reads: When I first get up in the morning. This item may be out of place on the 

temptation scale, because using tobacco soon after awakening is considered a classic sign 

of nicotine dependence and addiction. This item may be better placed in a different scale. 
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ST30e states: When I feel I need a lift. It is unclear why this item did not load with the 

other scale items as expected. These items were further addressed in the factor analysis 

of each individual scale. 

ST31a is the first item of the Pros & Cons scale and reads: Using smokeless 

tobacco relieves tension. It is unsure why this item would not load on Factor 1 with the 

other pro items. All of the items of the total scores were explored more thoroughly with 

the factor analysis of each individual scale. 

Factor Analysis of the Tempting Situations Scale 

Table 13 shows the outcomes of the PCA for the fourteen components of the 

Tempting Situation scale, producing three items that had an eigenvalue 1.00 or greater. It 

is interesting to note that there are only three factors, which have an eigenvalue greater 

than, or equal to 1.00, yet there are five factors, which each explain at least five percent 

of the total variance and explain 73.34 percent of the total variance. 

Table 13 

Extraction Method PCA-Tempting Situations scale 

Factor Eigenvalue % of Total Variance Cumulative % Variance 

1 5.56 39.77 39.77 
2 1.82 13.91 52.78 
3 1.23 8.85 61.63 
4. .828 5.916 67.55 
5 .811 5 .79 73.34 

On the PCA component matrix, three components or factors were extracted, but 

there were items which loaded with .50 or greater on at least two factors. A varimax 
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rotated component matrix converged in six iterations, and showed clearly three factors 

with a loading .5 or greater. Table 14 shows the fourteen items with only the significant 

factor loadings. 

Table 14 

V arimax Rotated Component Matrix-Tempting Situations 

Item Statement Factor 1 

ST30a While hanging out with friends 
ST30b When I first get up in the morning. 
ST30c When I am very anxious. .80 
ST39d Over coffee while talking and relaxing. 
ST30e When I feel I need a lift. .61 
ST30f When I am very angry. . 75 
ST30g When a close friend is using SLT. .82 
ST30h When I realize I haven't used in a while. .51 
ST30i When things don't go my way/frustrated. .81 
ST30j While relaxing during a break from work. .58 
ST30k While doing some activity outdoors or sports. 
ST301 When drinking something containing alcohol. 
ST30m Watching TV or sporting event. 
ST30n While driving in a car. 

Factor 2 Factor 3 

.61 

.60 

.46 

.71 

.69 

.75 

.74 

When looking at the individual items, it appears that a pattern emerges which 

differentiates those cues for using SL T while doing something physical (ST30a, b, d, k, 1, 

m, n) and those linked to feelings, senses or affect (ST30c, e, f, g, h, i, j). It appears that 

Factors 2 and 3 seem to have some divergence, and may indeed represent one factor 

combined. 

The factor analysis of the Tempting Situations scale was run again with items 

ST30d and 1 removed. These two items were identified on the reliability analysis as 



126 

being weak items and not contributing the alpha coefficient of the scale. The results of 

this second run again identified three major items with eigenvalues greater than or equal 

to 1.0. This was also shown with the Scree plot. The component matrix showed that all 

but one of the remaining items loaded on Factor 1. When the component matrix was 

subject to varimax rotation, three distinct items again were extracted. Table 15 provides 

the factor loadings of the second rotated component matrix. 

Table 15 

V arimax Rotated Component Matrix: Tempting Situations Scale 

Item Name Factor 1 2 3 

ST30a .80 
ST30b .84 
ST30c .80 
ST30e .51 
St30f .75 
ST30g .81 
ST30h .60 
ST30i .84 
ST30j .55 
ST30k .59 
ST30m .60 
ST30n .69 
Only loadings of .5 or greater are presented 
Items ST30d, 1 removed from analysis 

It is very interesting to note those items ST30c, f, i, and j loaded on Factor I and 

are all situations that represent stimulation of the affective or emotional aspect of the 

per~onality which are cues to using SLT. It is also interesting that ST30a, b, e, g, h, k, m 

and n loaded on both Factors 2 and 3, which items represent physical activity and are also 

cues to using SLT. Three of the items ST30e, g and h could be interpreted as either 
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physical or emotional cues to use smokeless tobacco, and read: When I feel I need a lift; 

When a close friend is using smokeless tobacco; and When I realize I haven't used 

smokeless tobacco in a while. Since using tobacco provides both an emotional and 

physical euphoria and feeling of well being, it is understandable why these three items 

could be interpreted in different ways. This may explain the loadings on three factors and 

the tendency of the investigator to combine Factors 2 and 3 together. 

Factor Analysis of the Pros and Cons 

A PCA of this 10-item scale yielded 3 items with an eigenvalue of 1.00 or greater, 

although there were seven items, which explained five percent or more of the variance. 

Table 11 shows the output of the PCA with variance explained. 

Table 16 

PCA Extraction Method-Pros and Cons 

Component Eigenvalue % Variance Cumulative% Variance 
1 2.72 27.24 27.24 
2 2.30 23.07 50.32 
3 1.07 10.74 61.06 
4. 0.919 9.19 70.25 
5 0.711 7.11 77.36 
6. 0.629 6.28 83.64 
7 .527 5.27 88.19 

The Scree plot confirmed three major factors by the steep slope of the plot. The 

component matrix also showed three factors extracted. If the criteria for factor loading 

was .30 or greater, there were items that loaded on more than one component. When 
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Vari.max rotation was applied there were three components that converged in 15 

iterations. All of the items loaded heavily at .50 or greater on only one component, 

except for one item. This item appeared odd in all of the extractions. This item, ST3 I h, 

may be clinically different, or neutral for the respondents. Table 17 shows the PCA with 

a rotated component matrix. 

Table 17 

V arimax Rotated Component Matrix-Pros and Cons 

Item Statement Factor I 

ST3 la Using smokeless tobacco relieves tension. 
ST3 I b I'm embarrassed to have to use SLT. 
ST3 I c SL T helps me concentrate and do better work. 
ST3 Id Smokeless tobacco use bothers other people. 
ST3 le I am relaxed and more pleasant when using SLT. 
ST3 If People think I'm foolish for ignoring warnings. 
ST3 lg I enjoy activities better while using SL T. 
ST3 lh People view me as being more rugged when I use SLT. 
ST3 Ii Smokeless tobacco use is messy. 
ST3 lj My using SL T has bothered my partner. 

Only loadings> or= to .50 included 

.57 

.71 

.73 

.77 

.68 

2 

.78 

.69 

.81 

.63 

3 

.56 

.68 

From this matrix a clear pattern emerged which is quite noticeable. The positive 

(pro) items loaded on factor 2, and the negative ( con) items loaded on factor I. The 

exceptions to this pattern are with items ST3 I g and ST3 I h. ST3 I g may be too much like 

the other positive items, therefore loading on both factor 2 and 3 because it is not distinct 

from the others. ST31 h may be a neutral item for young adult males. As stated 

previously when discussing correlational analysis, ruggedness as a personal characteristic 

may not carry the same feelings that it did in previous years regarding tobacco use. The 
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image of the rugged cowboy on a horse or at a campfire using SL T or cigarettes may be 

antiquated and therefore perceived as neither a negative or positive factor. This factor 

analysis lends support to previous rationale provided from the reliability analysis to 

delete ST3 l h from the pro items on the Pros and Cons scale. 

The factor analysis was run again with item ST3 lh removed from the analysis. 

This was done because this item was identified in the reliability analysis as being a weak 

item that does not contribute to the alpha correlation coefficient of the scale. This 

secondary analysis again revealed two major items with eigenvalues greater than or equal 

to 1.0, also shown in a Scree plot. These two items contributed to 54% of the total 

variance. The rotated component matrix revealed also two factors, with pro items 

(ST3la, c, e and g) loading heavily on Factor 2 and the con items (ST31b, d, f, i andj) 

loading heavily on Factor I. This relationship can be seen in Table 18. 

Table 18 

V arimax Rotated Component Matrix: Pros and Cons Scale 

Item Name Factor I 2 
ST31a .72 
ST3lb .64 
ST3lc .70 
ST3ld .70 
ST3le .82 
ST3lf .75 
ST3lg .73 
ST31i .78 
ST31j .65 

Item ST31 h removed from the analysis 

Factor Analysis of the Impacts of Using Smokeless Tobacco 
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This scale was written to measure the ten processes of change that occur when an 

individual is progressing through the stages of change. The items were written with the 

clear goal of some being from the cognitive or thinking realm, and some coming from the 

behavioral or action realm. This pattern of distinction was not shown with this Factor 

Analysis. The 23 items resulted in a PCA which extracted six components with 

eigenvalues greater than or equal to 1.0, yet only three components which had a variance 

of five percent or greater of the total. These values are provided in Table 19. 

Table 19 

Extraction Method PCA-Impacts on Smokeless Tobacco Use 

Component Eigenvalue % of Variance Cumulative % Variance 

1 8.09 37.17 35.17 
2 1.78 7.75 42.92 
3 1.43 6.25 49.18 
4 1.30 5.78 56.96 
5 1.13 4.49 59.92 
6 1.02 4.47 64.39 

The Scree plot shows a distinct steep slope with the first three components, then 

starts a very gentle slope with four, five and six. The component matrix showed all items 

loading on six components when .30 is used as the critical factor. When the critical 

loading factor is increased to .50, then the components decrease to five, with the majority 

loading heavily on component 1. This can be see in Table 20. 
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Table 20. 

Component Matrix-Impacts on Smokeless Tobacco Use 

Item Factor I 2 3 4 5 6 

ST32a .58 
ST32b 
ST32c 
ST32d 
ST32e .56 
ST32f .72 
ST32g .80 
ST32h .63 
ST32i .73 
ST32j .76-
ST32k .69 
ST321 .65 
ST32m .57 
ST32n .76 
ST32o .69 
ST32p .65 
ST32q .74 
ST32r .57 
ST32s .68 
ST32t .59 
ST32u .65 
ST32v 
ST32w .68 

Only those loadings of .5 or> are shown 

The odd or different items appear to be the following: (a) ST32c-I notice that 

people who don't use SL T are becoming more negative about SL T use. (b) ST32m-I 

find society changing in ways that make it easier for people who don't use tobacco. ( c) 

ST32o-I have someone I can count on when I'm having problems. (d) ST32p--I do 

something else instead of using SLT when I need to relax. (e) ST32v -People are trying 

to keep others from using SLT. (f) ST32w-SLT is becoming more socially 
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unacceptable. Interestingly, these are the same items that were considered weak on the 

Reliability Analysis. This table suggests that the items on the Impacts on Smokeless 

Tobacco Use scale measures one concept. Possibly the scale measures readiness to 

change and not necessarily the process itself. The young adult age group has little 

success with the cessation process, as exhibited by the frequent, short, and unsuccessful 

previous attempts. 

The analysis of this data in the rotated component matrix is further complicated 

by the failure to converge factors in 25 iterations. The only distinct patterns appears to be 

the frequent loading on factor 1, which may indicate that the scale is really measuring one 

clear dimension of the process of change, and that there are not 10 processes that are 

adequately measured with this scale. 

To try to simplify the data, the factor analysis was rerun with the items ST32c, m, 

o, p v and w removed from the analysis. These were the items that were identified on the 

reliability analysis as weak items and not contributing to the overall alpha coefficient. 

The PCA extraction again showed four major factors that had an eigenvalue of 1.0 or 

greater and explained 65% of the total variance. The first factor alone explained 45% of 

the total variance. The component matrix showed almost all items loading exclusively on 

Factor 1. The rotated component showed more dispersion of the items. The rotated 

component matrix with factor loadings on this secondary analysis is shown in Table 21. 
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Table 21 

Varimax Rotated Component Analysis: Impacts on Tobacco Use Scale 

Item Name Factor 1 2 3 4 

ST32a .79 
ST32b .79 
ST32d .51 
ST32e .60 
ST32f .68 
ST32h .57 
ST32i .58 
ST32j .79 
ST32k .73 
ST321 .56 
ST32n .65 
ST32r .70 
ST32s .77 
ST32t .63 
ST32u .69 

Only loadings of .5 or> were presented 

There appears to be no theoretical explanation for this pattern. There is no pattern 

that differentiates between any of the processes of change. DiClemente and Prochaska 

( 1985) have differentiated each of the processes of change in the literature as either a 

behavioral or cognitive process. The pattern was not shown in this analysis. There were 

both cognitive and behavioral processes mixed among the four factors. This scale 

appears to be the least valid of the four scales, based on the lack of factor scales 

observed. 

Factor Analysis of Withdrawal Symptoms 

This scale contains 11 items that measure the majority of withdrawal symptoms 

one might experience during cessation of tobacco products. The PCA extracted two 



134 

components which had an eigenvalue greater than or equal to one, and four items which 

explained five or greater percent of the variance. These values can be seen in Table 22. 

Table 22 

Extraction Method PCA-Withdrawal Symptoms 

Component 
1 
2 
3 
4. 

Eigenvalue 
5.75 
1.72 
.83 
.619 

% of Variance 
52.35 
15.63 
7.58 
5.62 

Cumulative % Variance 
52.35 
67.98 
75.56 
81.19 

The Scree plot showed two very discreet factors with a very steep slope, 

supporting the two factors with eigenvalues greater than 1.0. The component matrix 

extracted two distinct factors, with all items loading at .50 or greater on these two factors. 

A V arimax rotated component matrix converged in three iterations. A distinct pattern 

can be seen with the items in table 23. 

Table 23 

V arimax Rotated Component Matrix-Withdrawal Symptoms 

Item Statement Factor 1 Factor 2 
ST33a Weight gain .70 
ST33b Digestive problems .74 
ST33c Headaches .72 
ST33d Depression or low mood .57 .66 
ST33e Fatigue .85 
ST33f Difficulty concentrating .54 
ST33g Irritability .83 
ST33h Nervousness .73 
ST33i Craving for tobacco .89 
ST33j Frustration .72 
ST33k Thinking about dip/chew .88 

Only loading of .5 or greater are shown. 
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From this rotation a clear pattern emerged. The items seem to be clearly distinct 

by nature of the system that is affected by the withdrawal symptom. All of the symptoms 

can be categorized by primarily stimulating either the physical state or the cognitive 

and/or affective state. The symptoms are clearly divided by physical signs and emotion 

or feelings. Items ST33 a,b,c, and e are clearly physical changes. Items ST33 d,g,i,j,and 

k are clearly cognitive changes. The two items that may not clearly fit the pattern are 

ST33f and h, difficulty concentrating and nervousness. These two symptoms could be 

argued to exist in either the physical realm, depending on the situation or other symptoms 

present, which may contribute to the misplaced or odd pattern. Since the reliability 

analysis revealed a highly reliable scale, the factor analysis was not rerun on the 

Withdrawal scale as was done with the other three scales were. 

Hypotheses Testing 

Several statistical methods were used to analyze the research hypotheses. Each of 

the research hypotheses is provided, along with the method of analysis and discussion of 

findings. The methods of analysis that were chosen to test the hypotheses were Multiple 

Analysis of Variance (MANOV A), One-way Analysis of Variance (ANOVA) with Post

Hoc Pair-wise Comparisons, and Chi-square with Cross Tabulations. 

The Post-Hoc comparison tests that were used for this data analysis was Tukey's 

honestly significant difference multiple comparison test (Tukey HSD), and the Dunnett's 

C. With the comparison, the alpha identifies any pairs of comparisons that can be falsely 

significant, providing protection against a Type I error. The Tukey is very sensitive in 

picking up differences in each pair of means when the number of comparisons is large. 
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The Tukey procedure does require the assumption that the group variances are equal, 

therefore the Dunnett's C is one of the methods provided by SPSS that allows for unequal 

variances (SPSS, 1999). Both were performed, yet only the Tukey is reported. This was 

done to detect any significant changes that occurred due to violations of homogeneity of 

variance, avoiding a Type I error. 

The statistics used to detect significance with the MANOV A procedure are 

different from the ANOV A. "When two groups are compared, Hotelling's T2 can be 

used, which is a multivariate extension of Student's t-test. With more than two groups, 

four statistical procedures are usually reported in a computer analysis: Wilk ' s lambda, the 

Hotelling-Lawley trace, the Pillai-Bartlett trace, and Roy's maximum characteristic root 

(MCR). For the sake of consistency in generating critical values for these statistics, most 

programs convert these values to F-values" (Portney & Watkins, 1993, p. 550). 

Threats to Design Validity 

The investigator was concerned about extraneous variables that may have 

influenced the relationship between the independent and dependent variables. Because 

this was not an experimental design, few threats are a factor. Threats to internal validity, 

external validity, and statistical conclusion validity were considered. 

Threats to Internal Validity 

Using consistency within the design and administration of the surveys controlled 

history and instrumentation threats. The same instructions were given to each group, the 

researcher did not converse with subjects during the testing, and the surveys were 

consistently collected by placement on the desk as each subject left the room. Attrition 
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was not a threat because all subjects completed the surveys. Individuals did self-select to 

participate by reading the posted call for participation and entering the room. It is 

unknown how many individuals elected not to participate, and how participants are 

different from non-participants is also unclear. Thus, self-selection may pose a threat to 

internal validity. 

Regression toward the mean is not a threat, since there was only one testing time 

for respondents. It must be noted that although the reliability analysis showed the 

Smokeless Tobacco Survey to be a reliable method of testing the Transtheoretical Model 

of Change in young adult smokeless tobacco users, there is always the possibility for 

measurement error within an instrument and that should be considered in the final 

analysis. Interaction with selection was not a problem since this is not an experimental 

design. The investigator is not attempting to make statements about causal inference; 

therefore any ambiguity in this regard is not a factor. Likewise, since it is not an 

experimental design, there is no concern about imitation or equalization of treatments. 

Threats to Statistical Conclusion Validity 

Any time that statistical procedures are performed, the investigator must be 

concerned about the appropriate use of the procedure. Issues that can arise when using 

inappropriate procedures are "low statistical power, violated assumptions of statistical 

tests, error rate, reliability and variance" (Portney & Watkins, 1993, p. 134 ). 

The investigator addressed these issues by consulting statisticians and performing 

pow~r analysis a priori. Power analysis was addressed previously, and adequate power 

was attained through the number of respondents. Reliability was established through 
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reliability analysis and establishment of an alpha coefficient for each scale. A certain 

amount of error and variance is assumed and was considered when statistical results were 

evaluated. The assumptions of the statistical tests have also been considered, and the 

concerns are regarding the small sample size, the lack of randomization, unequal group 

size and homogeneity of variance. These issues would be a much larger concern if this 

was an experimental design, but since it is not, they are less pertinent (Marshall, 2000, 

Personal Communication). 

The assumptions of the MANOVA and ANOVA procedure include random 

sampling, normal distribution of the dependent variable and homogeneity of variance 

(Portney & Watkins, 1993). Fortunately, both procedures are robust to the assumptions. 

(Marshall, 2000, Personal Communication). 

The ANOV A procedure tests the null hypothesis that group means are equal in 

the population. This is accomplished by comparing sample variances from the group's 

means to variance within the groups. Data requirements for this test include variable 

values that are integers, and dependent variables that are at the interval level of 

measurement (SPSS, 1999). Assumptions of the ANOV A procedure include; "Each 

group is an independent random sample from a normal population. Analysis of variance 

is robust to departures from normality, although the data should be symmetric. The 

groups should come from populations with equal variance. To test this assumption, use 

Levene's homogeneity-of-variance test. The SPSS procedure calculates the Levene 

statistic to test for the equality of group variances. This test is not dependent on the 

assumption of normality" (SPSS, 1999, Compu er tutorial). 



If the Levene statistic has a small value ,g-value (.05 or .01, etc.) then the 
assumption of homogenous variances has been violated. There is growing 
opinion that there is no good way to assess homogenous variances. If n is 
equal, then the violation is of no importance. Unless the p-value is 
marginal, then a significant Levene is dismissed" (Marshall, 2000, 
Personal Communication). 
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Some of the concerns of the violation of statistical assumptions, such as the 

unequal group size, were taken care of through the statistical equations of the test. Of 

course, you have less statistical power in the presence of unequal groups, and it is equal 

to the largest group. 

Since ANOV A is robust to violations of the assumptions, and since 
violations don't matter unless the ,g-value is marginal, and a marginal 
calculated Q:Value "might" change, but wildly significant p-value surely 
would not change and become not-significant, thus assumptions are not a 
great concern in clinical practice" (Marshall, 2000). 
Unequal variance and covariance is a concern when the MANOV A is applied in 

the presence of multiple independent variables. 

Covariance is related to the correlations between the dependent variables. 
We hope for equal variance on each variable from group to group, and 
equal covariance amongst variables from groups to groups. This 
assumption, if violated and n is small and unequal, can moderate the 
probability about the true null hypothesis, but as with ANOV A, 
MANOV A ,g-values that are extremely marginal are the only ones we 
must worry about if the assumption is violated (Marshall, 2000, personal 
communication). 

With this information, it is important to know that if the p-value is not marginal, for 

instance, .001 instead of .048, then a violation of homogeneity is not costly. 

Threats to External Validity 

Because this was not an experimental design, and respondents were categorized 

into groups according to very specified behaviors, the results of this study will not be 

generalized to the population of all SL T users. External validity is concerned with the 

usefulness of the statistical outcomes outside of the specific situations. Because this test 
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was limited to those SL T users who were within a certain age-group, the information will 

not be used to make statements about users outside this age group. Also, because the 

sample was small, with respondents meeting the requirements for only one of three stages 

of change, precontemplation, contemplation or preparation, no generalizations will be 

made regarding SL T users in general, or young adult SL T users who might be in other 

stages of change, such as action and maintenance. 

Research Hypotheses 

1. There is a significant difference in all the processes of change used in each of the three 

stages of change in young adult SL T users as described by relationships in the model. 

This hypothesis was tested using the MANOVA procedure. The dependent 

variable was the stage of change, of which there are three levels: Precontemplation, 

contemplation, and preparation. The independent variables were the processes of change 

variables measures on the Impacts on Smokeless Tobacco Use scale, of which there are 

10 subscales. The cell means and standard deviations were calculated for each of the 10 

processes. With a scale range of 2 - 10, the entire sample scored higher on the Social 

Liberation, Consciousness raising and Counterconditioning processes than the other 

seven processes. Table 24 shows the grand mean for each of the ten processes. 
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Table 24 

Cell Means and Standard Deviations for the Processes of Change 

Process Grand Mean Standard Deviation 
Consciousness raising 8.02 2.89 
Self-reevaluation 5.16 2.33 
Environmental control 5.70 1.90 
Social liberation 9.23 3.99 
Self-liberation 6.30 2.32 
Co unterco nd it io ning 7.85 2.70 
Dramatic relief 5.41 2.29 
Stimulus control 4.40 1.97 
Reinforcement 4.65 2.38 
Helping 5.84 2.24 

The MANOVA procedure was performed in order to determine differences in 

how the stages used all of the processes together. This procedure resulted in non

significant results, showing that there was no difference in how each stage of change used 

all of the processes of change. Table 25 shows the critical values for significance for the 

processes of change by stage effect. 

Table 25 

Multivariate Tests of Significance: Processes by Stage of Change 

Test Name Value Approx. F Hypoth. DF Error DF Sig. Of F 
Pillais .28682 1.47 20.00 176.00 .096 
Hotellings .34234 1.56 20.00 172.00 . .068 
Wilks . 72520 1.52 20.00 174.00 .081 

Note F statistic for Wilk's Lambda is exact 

The MANOVA procedure showed that there were no functions that were 

significant at level .05 alpha, but univariate F-tests were run on each of the 10 



independent variables, sample=99. The results of the univariate F-test with (2, 96) DF 

shows that three processes were significant when compared to each stage separately. 

These results are presented in Table 26. There were significant F-tests among all three 

groups on the processes of self-reevaluation, self-liberation and counter-conditioning. 

The results showed that there was not a significant difference between the three groups 

on how each used all of the 10 processes of change together, yet there were some 

differences in how each stage used the individual processes. Post-hoc examinations 

explored these processes. The research hypothesis was not supported. There was no 

significant difference in the processes of change used in each stage of change in the 

young adult SL T user as described by the relationship in the model. 

Table 26 

Univariate F-tests of 10 Processes of Change In precontemplation, Contemplation, and 

preparation 
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Process Error Error Hypoth. Error F Sig. F 
MS ss MS MS 

Consciousness raising 37.29 778.67 18.64 8.11 2.30 .106 
Self-reevaluation 62.82 470.59 31.41 4.90 6.41 .002 
Dramatic relief 24.76 493.26 12.38 5.13 2.41 .095 
Environmental contro 1 19.81 335.10 9.90 3.49 2.83 .063 
Social liberation 17.96 1539.70 8.98 16.03 .56 .57 
Self-liberation 73.25 453.65 36.63 4.72 7.75 .001 
Counterconditioning 59.55 655.18 29.77 6.82 4.36 .015 
Stimulus control 3.61 376.22 1.81 3.92 .46 .632 
Reinforcement 13.29 541.04 6.64 5.63 1.17 .312 
Helping relationships 12.78 477.78 6.39 4.97 1.28 .282 
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I a. Those SL T users who are categorized as being in the contemplation or preparation 

stage use the processes of dramatic relief (emotional arousal), social liberation and self

reevaluation process more than those in the precontemplation stage as suggested by 

relationships in the model. 

To test this hypothesis, the investigator performed a one-way ANOV A with 

multiple comparisons by Tukey HSD. When comparing the scale means for each of the 

three stages, it should be noted that the mean score does increase with movement from 

the precontemplation, to contemplation and to the preparation stage. This relationship is 

seen in the descriptives listed in Table 27. 

Table 27 

Comr,arison of Group Scale Means: Self-reevaluation, Dramatic relief and Self-liberation 

Process of Change Stage of Change N Mean Std. Std. 
Deviation Error 

Self-reevaluation Precontemplation 43 4.34 2.21 .34 
Contemplation 23 5.21 2.29 .48 
Preparation 33 6.18 2.15 .38 
Total 99 5.16 2.33 .23 

Dramatic relief Precontemplation 43 5.06 2.36 .36 
Contemplation 23 5.04 1.84 .38 
Preparation 33 6.12 2.39 .41 
Total 99 5.41 2.29 .23 

Self-liberation Precontemplation 43 5.40 2.59 .39 
Contemplation 23 6.47 1.83 .38 
Preparation 33 7.36 1.74 .30 
Total 99 6.30 2.31 .23 

Social-liberation Preco ntemp lat ion 43 8.77 5.29 .80 
Contemplation 23 9.39 2.51 .53 
Preparation 33 9.73 2.63 .46 
Total 99 9.23 3.99 .40 
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The Levene test for homogeneity of variance showed a non-significant J2. value for 

the Self-reevaluation and Dramatic relief processes, but a significant 12 for Self-liberation. 

Because the assumption of homogeneity of variance was violated, the probability of a 

Type I error cannot be dismissed. The one-way ANOV A performed on each of the same 

processes of change by stage of change revealed that two of the processes were 

significantly different between the three stages of change. Self-reevaluation was 

significantly different among the three groups with F(2,96) = 6.41, 12 <.05. The results 

can be seen in Table 28. Post-hoc analysis using both Tukey HSD and the Dunnett's C 

tests revealed that self-reevaluation was significantly different between the 

precontemplation and the preparation stages. The mean difference between preparation 

and precontemplation on both Tukey HSD and Dunnett's C was 1.83. 

Table 28 

Analysis of Variance for Self-reevaluation by Stage of Change 

Between Stages 
Within Stages 
Total 

Sum of Squares 
62.83 

470.59 
533.41 

df 
02 
96 
98 

Mean Squares 
31.41 

4.90 
6.41 .002 

Dramatic relief was not significantly different between the three stages as 

exhibited by F(2,96) = 2.41, 12 > .05. Neither the Tukey HSD nor the Dunnett's C 

showed any pair-wise differences between any of the three stages. The results of the 

ANOV A procedure for this process of change by stage are seen in Table 29. 
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Analysis of Variance for Dramatic Relief by Stage of Change 

Between Stages 
Within Stages 
Total 

Sum of Squares 
24.75 

493.26 
518.02 

02 
96 
98 

Mean Squares 
12.38 
5.18 
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2.41 .09 

Self-liberation was also significantly different between the stages of change as 

exhibited by F(2,96) = 7. 75, 12 <.05. Both the Tukey HSD and the Dunnett's C showed a 

significant pair-wise comparison between the precontemplation and preparation stages at 

the .05 level. The mean difference between the two stages was 1.6899 for both pair-wise 

comparison tests. The results of the ANOV A procedure are seen in Table 30. 

Table 30 

Analysis of Variance for Self-liberation by Stage of Change 

Between Stages 
Within Stages 
Total 

Sum of Squares 
73.25 

453.66 
526.91 

df 
02 
96 
98 

Mean Squares 
29.77 

4.73 

F Sig. 
7.75 .001 

Social liberation was not significantly different between the three stages of 

change. Although the mean scale score increased with movement from precontemplation 

to contemplation and then to preparation, these increases were not statistically significant, 

with F(2,96) = .56, .Q > .05. Neither the Tukey HSD nor Dunnett's C test revealed 

significant differences between the three stages at the .05 level. Table 31 shows the 
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ANOV A table for this process of change by the stage of change. There is an extremely 

large amount of variance between the respondents on the Social Liberation 

Scale as shown by the large sum of squares. In fact, this scale had the largest amount of 

within group variance compared to all of the processes of change. 

Table 31 

Analysis of Variance for Social Liberation by Stage of Change 

Between stages 
Within stages 
Total 

Sum of Squares 

17.96 
1539.70 
1557.66 

df 

02 
96 
98 

Mean Squares 

8.98 
16.04 

F Sig. 

.56 .57 

This research hypothesis was not supported by the results. Although respondents 

in the precontemplation and preparation stages were different in how they used Self

reevaluation and Self-liberation, the three groups were not different in how they used 

Dramatic Relief and Social Liberation. 

1 b. Those SL T users who are categorized as being in the action or maintenance stage of 

change use the processes of reward, counterconditioning, environmental control and 

helping relationships more than those who are in the other stages of change. 

This research hypothesis could not be tested due to lack of respondents in the 

action and maintenance stages. As discussed previously, the analysis was limited to 

those who were in the precontemplation, contemplation and preparation stages due to an 

inadequate sample in the action and maintenance stages. 
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le. Those SLT users who are categorized as being in the precontemplating or 

contemplation stage use the processes consciousness raising, Self-reevaluation and Social 

Liberation more than those in the preparation stage as suggested by relationships in the 

model. 

This hypothesis was tested using the one-way ANOV A procedure with post-hoc 

pair-wise comparisons. Part of this hypothesis has been tested previously with Research 

Hypothesis I a. In looking at the scales' means for self-reevaluation and social liberation 

in Table 25, the scale scores do increase from the precontemplation to contemplation 

stages. Therefore those who are in the precontemplation or contemplation stage do not 

use self-reevaluation and social liberation more that those who are in the preparation 

stage of change. The mean scale score for the process consciousness raising does 

increase as respondents moved from precontemplation, contemplation and to preparation 

stages. Table 32 shows the descriptive scores on the consciousness raising scale among 

the three stages of change. 

Table 32 

Comparison of Group Scale Means: Consciousness Raising 

Stage N Mean Std. Deviation Std. Error 
Precontemplation 43 7.44 3.03 .46 
Contemplation 23 7.91 2.75 .57 
Preparation 33 8.85 2.67 .46 
Total 99 8.02 2.88 .29 

The ANOV A analysis showed that there was not a significant difference in the 

use of consciousness raising as a process of change between the three stages of change, 
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F(2,96) = 2.29, 12 > .05. This was supported by the Tukey HSD and Dunnett's C tests 

that revealed no pair-wise differences between the three stages on consciousness raising. 

Table 33 shows the results of this analysis. 

Table 33 

Analysis of Variance for Consciousness Raising by the Stages of Change 

Between Stages 
Within Stag es 
Total 

Sum of Squares 
37.29 

778.67 
815.96 

df 
02 
96 
98 

Mean Squares 
18.64 

8.11 

F Sig. 
2.29 .106 

This research hypothesis was not supported by the data. There is no significant 

difference in how the respondents in the precontemplation stage of change used 

consciousness raising as a process for change, although there is a difference in the way 

that they used self-reevaluation. Those who were in the preparation stage of change used 

consciousness raising, self-reevaluation, and social liberation less than those did in the 

preparation stage of change. 

2. In SLT users who are in the preparation, action and maintenance stage of change place 

more value on the cons of using SL T than those who are in the 12recontemplation or 

contemplation stage. 

A MANOVA procedure was performed with the Pros scale and Cons scale to 

determine if the respondents in the three stages of change were different on both the 

scales. The group descriptives are provided in Table 34. 
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Table 34 

Group Descriptives for the Pros and Cons by Stage 

Variable Stage N Mean Std. Std. 
Deviation Error 

Pros Precontemplation 43 16.58 4.45 .68 
Contemplation 23 15.87 4.20 .88 
Preparation 33 15.76 3.71 .65 
Total 99 16.14 4.14 .42 

Cons Precontemplation 43 13.30 5.03 .77 
Co ntemp lat ion 23 13.30 4.11 .86 
Preparation 33 15.79 5.00 .87 
Total 99 14.13 4.92 .49 

Those respondents who were in the precontemplation stage scored higher on the 

Pros items than those who were in the contemplation and Preparation stages, indicating 

that the precontemplators valued the Pros of using SL T more than Cons were valued. 

This trend is almost reversed with the Cons items. The mean score on the Cons item 

increased as the respondents moved from precontemplation to preparation. Both of these 

actions correlate well with the expectations of the Transtheoretical model. The change 

was not statistically significant, however. The statistical criteria for the MANOV A are 

provided in Table 35, showing that there were not significant differences in how those in 

each stage of change valued both the pros and cons of using SL T. 
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Table 35 

Multivariate Test of Significance: Pro and Cons Decisional Balance scale 

Test Name Value Approx. F Hypoth. DF Error DF Sig. ofF 

Pillais .07068 1.76 4.00 192.00 .139 
Hotellings .07547 1.77 4.00 188.00 .136 
Wilks .92958 1.76 4.00 190.00 .137 
Roys .06675 
Note F statistic for Wilks' Lambda is exact. 

A one-way Analysis of Variance was then run on the Pros scale by stage of 

change and then the Cons scale by stage of change. There was not a significant F value 

for either variable. Those respondents in each stage of change did not score significantly 

different on the Pros scale, F(2, 96) = 6.52, p >05. Neither did the respondents score 

significantly different on the Cons scale, F(2,96) = 2.19. Q > .05. The ANOV A 

statistical data for both scales is presented in Table 36. 

Table 36 

Analysis of Variance for Pros and Cons Scale by Stage of Change 

Sum of Squares df Mean Square F Sig. 
PROS Between Stages 14.87 02 7.44 .43 .65 

Within Stages 1661.13 96 17.30 
Total 1676.02 98 

CONS Between Stages 135.84 02 67.92 2.91 .06 
Within Groups 2237.45 96 23.31 
Total 2373.29 98 

The data did not support the research hypothesis. It should be noted that the 

direction of change in the mean scale scores be ween the stages of change supports the 
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concepts of the Transtheoretical Model of Change. The Levene statistic for the Pros 

scale was J2. = . 74, and the /2. for the Cons scale was .54. The assumption of homogeneity 

of variance was not violated with this test. 

2a. Those SLT users who are in the preparation, action and maintenance stages place 

more value on the cons of using SLT than those who are in the precontemplation or 

contemplation stage. 

This research hypothesis can be only partially tested with the data. Due to an 

insufficient sample, the action and maintenance stages Tukey HSD and Dunnett's C post

hoc exam was performed for pair-wise comparisons. There were no combinations of 

stages of change that scored statistically higher on either scale. The research hypothesis 

was not supported by the data. It should be noted that although the F test was not 

significant for the Cons scale, the p value was approaching significance. Although this 

finding may not have statistical implications, it certainly has clinical and research 

implications. Reviewing the mean scores of the Cons scales (Table 33), the score moves 

sharply from the precontemplation and contemplation stages to the preparation stage. 

Likewise, the scale mean scores for the Pro items dropped sharply from the 

precontemplation stage to the contemplation and preparation stages. These movements 

correlate well with the findings of previous research with the Transtheoretical Model of 

Change. 

3. In young adult SLT users, there is a significant difference in self-efficacy (temptation 

score) among the stages of change as suggested by the relationships of the model. 
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The mean scale scores on the Tempting Situations scale showed that the scores 

increased slightly from the precontemplation stage to the contemplation stage and then 

decreased in the preparation stage. This information is given on the descriptives in Table 

37. 

Table 37 

Mean Scores on the Tempting Situations scale by stage of change 

Stage of Change N Mean Std. Deviation Std. Error 
Precontemplation 43 51.30 12.37 1.89 
Contemplation 23 52.87 11.38 2.37 
Preparation 33 50.70 10.14 1.77 
Total 99 51.47 11.35 1.14 

This research hypothesis was tested using a one-way ANOV A with post-hoc pair

wise comparison test. There was no significant difference in the mean score on the 

Tempting Situations scale between the three stages of change, F(2, 96) = .25, J2. > .05. 

The Levine statistic to test homogeneity of variance was not significant, p = . 73. Table 

38 gives the summary table for the ANOV A results on the Tempting Situations scale by 

stage of change. 

Table 38 

Analysis of Variance for Tempting Situations by Stage of Change 

Between Stag es 
Within Stages 
Total 

Sum of Squares 
65.98 

12574.65 
12640.626 

df 
02 
96 
98 

Mean Square F Sig. 
32.989 .252 . 78 

130. 99 
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The research hypothesis was not supported by the data. There were no significant 

differences between the stages of change on the level of temptation as measured by the 

Tempting Situations scale 

3a. Those SL T users who are categorized in the precontemplation or contemplation stage 

will be more tempted to use SL T than those who are in the preparation stage . 

The pair-wise comparison of stages of change was tested using the Tukey HSD 

and the Dunnett's C procedures. There were no significant comparisons of mean 

differences on the Tempting Situations scale. The Tukey test had an overall significance 

level p = .74, which is not a significant finding. The research hypothesis was not 

supported by the data Young adult SL T users who were categorized in the 

precontemplation and contemplation stages were not more tempted to use SL T than those 

who were in the preparation stage. 

4. In young adult SLT users, there is a significant difference in severity of withdrawal 

symptoms between the stages of change. 

This research hypothesis was tested using a One-way ANOV A with stage as the 

effect and withdrawal as the dependent variable. The mean scores on the Withdrawal 

scale revealed that the scores increased sharply as the respondents moved from the 

contemplation to the preparation stage. This corresponds well with the Transtheoretical 

Model and indicates that respondents are either experiencing more, or becoming more 

aware of the withdrawal symptoms as they prepare to quit using SLT. The descriptive 

su~ary is given in Table 39. 
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Table 39 

Mean Scores of Withdrawal Symptoms by Stage of Change 

Stage of Change N Mean Std. Deviation Std. Error 

Precontemplation 43 28.98 11.87 1.81 
Contemplation 23 31.04 12.31 2.56 
Preparation 33 33.33 10.34 1.80 
Total 99 30.90 11.53 1.16 

The analysis revealed no significant findings, F (2, 96) = 1.34, p > .05, thus the 

research hypothesis was not supported by the data In SL T users, there was not a 

significant difference in withdrawal symptoms between the stages of change. The 

Levene statistic for the test of homogeneity of variance was not significant with p = .49. 

The statistic suggests that the assumption of homogeneity was not violated, even in the 

presence of unequal n. The statistical criteria for the F summary table is provided in 

Table 40. 

Table 40 

Analysis of Variance of Withdrawal by the Stage of Change 

Between Stages 
Within Stages 
Total 

Sum of Squares 

354.92 
12677.27 
13032.18 

df 

02 
96 

Mean Square 

177.46 
132.06 

F Sig. 

1.34 .266 
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The Tukey HSD and Dunnett's C post-hoc multiple comparison tests showed no 

significant findings at .05 significance level. This indicates that there were no pairs of 

stages that scored higher, or had more severe withdrawal symptoms than those in another 

stage of change. 

5. Those young adult SLT users who are in precontemplation stage of change will have a 

significantly higher level of SL T dependency than those who are in the contemplation 

and preparation stage of change. 

This research hypothesis was tested by first computing a sum score for items ST 

22 - 26. This was accomplished by recoding three of the item responses; ST26, ST27 

and ST28, so that the responses would be reverse ordered. This was to assure that a 

lower item score would indicate a lower level of dependence, and higher item score 

would indicate a higher level. The items read: 

ST26 After awakening from your normal sleeping period, do you use smokeless 
tobacco? 
1. Within 30 minutes of waking 
2. 30 minutes to 1 hour after waking 
3. I to 2 hours after waking 
4. More that 2 hours after waking 

ST27 Is it difficult for you to use smokeless tobacco where its use would be unsuitable 
or restricted? 
1. Yes 
2. No 

ST28 Did you ever smoke while trying to quit dipping or chewing? 
1. Yes 
2. No 

After recoding I =4, 4 =1, etc., the item could be entered into a sum score with 

the other dependence variables. These dependence items asked about number of 
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pouches/tins ofSLT use per week, frequency of use per day, intention to swallow tobacco 

juice, using SLT while sick, using SLT in restricted places and also smoking while using 

SLT. These items were entered into a scale score called smokeless tobacco dependence. 

In order to test whether or not there were differences in dependence between the 

three stages of change, and ANOVA was done. The Tukey HSD and Dunnett's C test 

were also done to determine if two groups scored higher than the other did on the 

dependence variable. 

The possible range of scores on the smokeless tobacco dependence scale ranged 

from 7 to 18. The actual range of score ranged from 7 to 17. Table 41 shows the 

descriptive analysis of scale score means for each stage of change. 

Table 41 

Scale Means Scores for Smokeless Tobacco Dependence by Stage of Change 

Stage of Change Mean Score N Std. Deviation 

Precontemplation 12.65 43 2.90 
Contemplation 13.03 23 2.34 
Preparation 12.09 33 2.57 
Total 12.58 99 2.67 

It can be seen from the scale means that the majority of the respondents scored in 

the mid-range in terms of addiction score. The mean score rose slightly from the 

precontemplation to contemplation stage, then dropped below the precontemplation 

scores in the preparation stage. This finding fits the pattern established in other literature 

with tobacco users, and suggests tha persons who are preparing for change, getting ready 
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to take action, feel that they are less dependent of tobacco and may be more successful in 

their cessation attempt. 

The one-way ANOV A was performed with SL T dependence level as the 

independent variable and stage of change as the dependent factor. There was no 

significant difference in SLT dependence in each of the three stages of change, F (2, 96) 

= 1.05, J2. > .05. Table 42 shows the results of the F summary table for the analysis of 

dependence level by stage. 

Table 42 

Analysis of Variance for Smokeless Tobacco Dependence by Stage of Change 

Between Stages 
Within Stages 
Total 

Sum of Squares 

15.08 
685.103 
700.18 

df 

02 
96 
98 

Mean Square 

7.539 
7.14 

F Sig 

1.06 .352 

The Levene statistic for homogeneity of variance was non-significant, therefore 

the assumption of homogeneous variance was not violated. Both the Tu.key HSD and the 

Dunnett's C multiple comparison tests showed no significant differences in any pair of 

stages on SL T dependence. This suggests that no two stages have significantly higher 

levels of dependence than the other stage. 

5a. There is a significantly different ranking for nicotine dependence between each of the 

stages of change. 

In order to rank the level of dependence to check if respondents in one stage 

ranked higher the level of dependence than another stage, the scale scores were divided 
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into low, medium and high scores. The ranking was based on the scale range and equal 

thirds of that range, not on a theoretical basis. Therefore someone who scored a 7 on the 

scale would be considered to have a low level of dependency, whereas someone with a 

scale score of 14 would have a moderate level of dependency. The criteria for the rank 

was as follows: 

7 
8 
9 
IO 

I I 
12 
13 
14 
15 
16 
17 
18 

Low Level of Dependence= Rank 1 

Moderate Level of Dependence= Rank 2 

High Level of Dependence = Rank 3 

A Chi-square frequency test was done using the rank score for level of 

dependence in each stage of change. Table 43 shows the frequencies for the stages of 

change based on the low, medium and high dependence level. 

Table 43 

Chi-square Frequency Table SL T dependence, N=99 

Observed N Expected N Residual 

Low Dependence 27 33 -6.0 

Mod. Dependence 42 33 9.0 
High Dependence 

30 33 -3.0 
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The test statistic was then computed for the level of dependence for each stage of 

change. The test statistics are provided in the Table 44 below, which shows a non

significance level for the dependence ranking. 

Table 44 

Chi-square Test of SLT Dependence by Stage of Change 

Chi-square 
df 
Asymp. Sig 

Stage of Change 
6.061 
2.000 
0.048 

Level ofDepwdence 
3.818 
2.000 
0.148 

The null hypothesis is rejected, as indicated by the large and non-significant 

asymptotic significance of .148. The results imply that all levels of dependence occur 

unequally through out the stages of change. This supports the research hypothesis that 

persons who are in the three different stages of change will be significantly different on 

the level of dependence. This is easy to visualize with the crosstabulation of the stage of 

change with the rank level of dependence in Table 45. 

Table 45 

Crosstabulation: Rank Frequency Level of Dependence by Stage of Change 

State of Change Level of Dependence Total 
Low Moderate High 

Preco ntemp lat ion 11 17 15 43 
Contemplation 12 13 07 23 
Preparation 12 13 08 33 
Total 27 42 30 99 
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Summary 

This chapter presented the results of model testing of the concepts of the 

Transtheoretical Model of Change. Model testing included reliability and validity 

verification and testing four major hypotheses. The purpose of the testing was to 

determine if the relationships between the concepts inherit to the model were consistent 

findings in the young adult age group. Data was collected from 18 - 25 year old SL T 

users at colleges and universities in Oklahoma. The concepts of the model were 

measured through the use of a survey that was modified from Prochaska and 

DiClemente's smoking measurement. 

The following is a list of the study findings: 

Reliability Measurements 

The purpose of the reliability analysis was to establish the reliability of a newly 

developed instrument to measure the concepts of the Transtheoretical Model of Change. 

The alpha correlation coefficient of. 7 was used as the criteria for establishing reliability 

in a new and developing instrument. 

1. The Smokeless Tobacco Survey was generally a very reliable tool to measure the 

stages of change in the young adult SLT population. Each of the scales of the survey was 

evaluated with correlational studies to determine reliability coefficients. 

2. Two items were identified as weak items on the Tempting Situations scale, which, 

when removed from the reliability analysis, improved the reliability coefficient to .88. 

The 'items removed from the analysis were: 

ST30d: Over coffee while talking and relaxing 
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ST30l: When drinking something containing alcohol. 

3. One item was identified as weak on the Pros of using smokeless tobacco, which 

resulted in an improvement in the correlation coefficient to 73 when the item was 

removed from the reliability analysis. The item removed from the analysis was: 

ST3 l h: People view me as being more rugged when I use smokeless tobacco. 

4. No items were identified as weak on the Cons of using smokeless tobacco; 

therefore no items were removed from the analysis. 

5. Six items were identified as weak items on the Impacts on Smokeless Tobacco 

Use scale which improved the reliability coefficient to .92 when they were removed from 

the analysis. The subscales for each of the 10 processes of change included only two or 

three items. This is a major weakness of the scale and possibly contributed to the weak 

correlation coefficient for many of the subscales. The correlation coefficients for each of 

the subscales ranged from .26 to . 76. The weak items were identified as: 

ST32c: I notice that people who don' t use smokeless tobacco are becoming more 

negative about smokeless tobacco use. 

ST32m: I find society changing in ways that make it easier for people who don't 

use tobacco. 

ST32o: I have someone I can count on when I'm having problems. 

ST32p: I do something else instead of using smokeless tobacco when I need to 

relax. 

ST32v: People are trying to keep others from using smokeless tobacco. 

ST32w: Smokeless tobacco is becoming more socially unacceptable. 
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6. No weak items were located on the withdrawal scale. 

7. The four scales of the Smokeless Tobacco Survey were reliable for measurement 

of the concepts of the Transtheoretical Model of Change in this sample of young adult 

SLT users. 

The reliability analysis revealed a reliable tool that was strengthened with the 

deletion of weak and poorly correlated items of the four scales. The Impacts on 

Smokeless Tobacco Use scale appears to be the least reliable, and needed greatest 

manipulation to increase the reliability. 

Results of Factor Analysis 

1. Four strong factors explained 45-50% of the total variance on the total smokeless 

tobacco survey. These factors correlated to the concepts studied in the model: 

temptation, decisional balance, processes of change and withdrawal. 

2. Factor analysis on the Tempting Situations scale found three factors that 

explained approximately 62% of the variance. These factors were physical or social 

activity, affective or emotional status, and a factor involving habit or addiction. These 

findings correlate exceptionally well with those found by Pallonen ( 1998) in a study of 

adolescent smokers. 

3. Factor analysis on the Pros and Cons scale resulted in two factors accounting for 

53% of the variance. These factors were the positive aspects of SLT use, and the 

negative aspects of SL T use. This correlates exactly with findings of Velicer, Prochaska, 

DiClemente, and Brandenburg ( 1985) that found two items on PCA that explained 46% 

of the variance. 
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4. Factor analysis of the Impacts of Using Smokeless Tobacco Use resulted in one 

major and three minor factors that explained 65 % of the variance. Those factors were 

cognitive and behavioral activities, personal beliefs, rewards, and emotional states. This 

is contrasted with Prochaska, Velicer, DiClemente, and Fava (1988), who found 10 

separate factors. 

5. Factor analysis of the Withdrawal scale resulted in two major factors that 

accounted for 68% of the variance. These factors were physical symptoms, emotional 

and/or cognitive symptoms. 

The Impacts on Smokeless Tobacco Use scale appeared to be the least valid of the 

tools and needed the most manipulation to increase the validity. 

Hypothesis testing 

The statistical procedures MANOV A, ANOV A, Post-hoc Multiple Comparison 

Tests, Chi-square, and Crosstabulation were the statistical procedures used to test the 

research hypotheses. Threats to the design validity of the instrument were discussed in 

relation to the methodology and the statistical procedures. 

1 . There was no significant difference in the 10 processes of change use in each 

stage of change. Persons in the preparation stage of change used self-reevaluation, self

liberation, and counterconditioning more often than those who were in the 

precontemplation and contemplation stage, but the difference did not reach significance. 

2. While the mean scores revealed a pattern which has clinical significance, no 

statistical difference was found between the stages of change and the value of the Pro 

and Cons of using SL T. 
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3. The mean score on the Tempting Situations scale decreased with movement from 

the precontemplation to contemplation and then to the preparation stages, which may 

have clinical significance although the changes were not statistically significant. 

4. No significant differences were found in withdrawal symptoms between the 

stages of change. 

In summary, the Smokeless Tobacco survey is a reliable and valid tool for 

measuring the concepts of the Transtheoretical Model of Change in young adult SL T 

users. Some manipulation of the tool has been recommended by the investigator to 

increase reliability and validity of the instrument from its' original format. There were 

very few differences in the concepts of the model between the precontemplation, 

contemplation and preparation stages of change. The absence of differences between the 

stages has clinical significance and research implications that will be further discussed. 



CHAPTER V 

SUMMARY OF THE STUDY 

A summary of the study is presented in Chapter Five. A brief review of the study 

is given along with the list of findings. The findings are discussed and conclusions are 

offered. Implications for nursing practice and recommendations for further study 

conclude the chapter. 

The study addressed prevalence of tobacco use and nicotine addiction as a health 

problem in adolescents and young adults. The implications of nicotine addiction on 

personal health and the health care system are discussed. 

Oklahoma is one of the states with high tobacco use rates among adolescents and 

young adults. Prevalent among adolescent and young adult males is the use of SL T. The 

rationale for the study was the poor cessation rates from traditional tobacco cessation 

programs. The Transtheoretical Model of Change has been effective in predicting those 

behaviors that have assisted individuals to change negative health behavior. The purpose 

of this research was to study SLT use habits, cessation behaviors and critical 

characteristics of the Transtheoretical Model in young adults so that interventions can be 

planned that are effective in helping individuals to stop using SLT. Nurses may be able 

to use this information to plan both formal and informal cessation programs, and add to 

the body of knowledge about tobacco use and cessation in young adult male SLT users. 

165 
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The theoretical framework of the research was the Transtheoretical Model of 

Change, and included the concepts: I) stages of change, 2) decisional balance, 3) self

efficacy, 4) processes of change, 5) temptatio~ 6) dependence, and 7) withdrawal. The 

investigator was interested in knowing if the Transtheoretical Model of Change is as 

applicable to SLT users as it is reported to be in numerous other negative health 

behaviors. 

The stuc!y centered on the use of a survey to measure the concepts of the 

Transtheoretical Model. The Smokeless Tobacco survey was a modified version of the 

smoking behavior survey developed by Prochaska and Di Clemente ( 1983 ). DiClemente 

and associates at the University of Houston developed the survey used in the current 

research and M.D. Anderson Cancer Center, as part of a larger instrument used in a 

workplace wellness study. The survey is a section of the larger instrument used to 

measure SL T use in the adult at the workplace. Psychometric properties of the 

instrument have been unavailable and non-published, therefore these criteria needed to be 

tested with this research. 

The survey includes four scales, with separate subscales that measure temptation 

to use SLT, the behavioral and cognitive processes used to assist in change activity, the 

pros and cons of continuing use of SL T, and withdrawal symptoms that prevent or hinder 

cessation attempts. Although not an inherent concept of the model, tobacco dependence 

was also addressed in the study. Nicotine and tobacco dependence have a tremendous 

effect on cessation behavior and should be included in any successful intervention 

program. 
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Five major research hypotheses were tested in the study: 

1. There is a significant difference in the processes of change used in each stage of 

change in young adult male SL T users as described by relationships in the model. 

la. Those SL T users who are categorized as being in the contemplation or preparation 

stage use the processes of emotional arousal ( dramatic relief), self-liberation, social 

liberation and self-reevaluation processes more than those in the other stages of change. 

I b. Those SL T users who are categorized as being in the action or maintenance stages 

use the processes ofreward, counterconditioning, environmental control and helping 

relationships more than those who are in the other stages of change. 

1 c. Those SL T users who are categorized as being in the precontemplation or 

contemplation stage use the processes consciousness raising, self-reevaluation and social 

liberation more than those in the other stages of change. 

2. In SL T users there is a significant difference in decisional balance in each stage of 

change as suggested by relationships in the model. 

2a. Those SL T users who are in the preparation, action and maintenance stages place 

more value on the cons of using SL T than those who are in the precontemplation or 

contemplation stage. 

3. In SL T users, there is a significant difference in self-efficacy (temptation) among 

the stages of change as suggested by the relationships of the model. 

3a. Those SL T users who are categorized in the precontemplation or contemplation 

stage will be more tempted to use SLT than those who are in the preparation stage. 
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4. In SL T users, there is a significant difference in severity of withdrawal symptoms 

between the stages of change. 

5. Those who are in the precontemplation stage of change will have statistically 

higher level of nicotine dependence than those in the other stages of change. 

5a. There is a significantly different ranking for nicotine dependence between each of 

the stages of change. 

Summary 

The study was a descriptive, comparative survey design for model testing 

involving a cross-sectional study of young adult male SLT users. Establishing the 

psychometric properties of the survey instrument was critical to the study, since the tool 

is in the early stage of development. The survey was administered at college campuses in 

various locations in Oklahoma. Agency approval was obtained from university 

administrators before the survey visit. Activities were carried out to maintain 

respondents' confidentiality, although the participants gave voluntary permission. 

Written permission was obtained from one of the authors of the survey instrument. 

The participants were between the ages of 18 and 25 years of age and attended 

one of the universities or colleges visited. All were either current users or past users of 

SL T. The initial sample included 113 SL T users, but analysis was limited to 99 current 

SLT users. The respondents were categorized in either the precontemplation, 

contemplation or preparation stage according to their responses regarding cessation 

attempts. Those responses were then compared to the Stage of Change algorithm to 

determine stage placement. The pool of respondents included three groups, unequal in 
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number, with 43 in the precontemplation stage, 23 in the contemplation stage and 33 in 

the preparation stage of change. 

The respondents had used many methods in previous attempts to quit, including 

going cold turkey, cutting down on SL T use, mint snuff substitutes and smoking 

cigarettes. A friend, along with coworkers and fathers had influenced the majority of the 

respondents in the use of SLT. 

Reliability Studies 

All four of the scales were included in the reliability testing. The initial 

correlation matrix resulted in alpha correlation coefficients of .86 for the Tempting 

Situations scale, .68 for the Pros and Cons total scale, .74 for the Cons subscale, .67 for 

the Pros subscale, .88 for the Impacts of SLT Use total scale, and .90 for the Withdrawal 

Symptoms scale. The scales were evaluated with item analysis that resulted in the 

deletion of several items for re-testing. Additional reliability testing on three of the 

scales resulted in improved alpha correlation coefficients. The alpha correlation 

coefficient of the Tempting Situations scale increased to .88 with the deletion of two 

items identified in previous correlation analysis. One item was identified as weak on 

correlational study of the Pros subscale. There was an increase in the alpha correlation 

coefficient to . 73 with deletion of that item. The 23 items on the Impacts on Smokeless 

Tobacco Use scale were broken down into the IO subscales for correlational analysis. 

This analysis resulted in the deletion of six items from the scales. The final analysis 

resulted in a 17-item scale with an alpha correlation coefficient of .92. The Withdrawal 
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Symptoms scale was found reliable in its original forrr½ with no weak items identified on 

item analysis, therefore no further manipulation of the scale was carried out. 

The recommended deletions from the survey included the following items: 

Tempting Situations scale: ST30d-Over coffee while talking and relaxing. 

ST301-When drinking something containing alcohol. 

Pros subscale: ST31 h-People view me as being more rugged when I use smokeless 

tobacco. 

Impacts on Smokeless Tobacco Use scale: ST32c-I notice that people who don't use 

smokeless tobacco are becoming more negative about smokeless tobacco use. ST32m-I 

find society changing in ways that make it easier for people who don't use tobacco. 

ST32o-I have someone I can count on when I'm having problems. ST32p--I do 

something else instead of using smokeless tobacco when I need to relax. ST32v-People 

are trying to keep others from using smokeless tobacco. ST32w-Smokeless tobacco is 

becoming more socially unacceptable. 

Factor Analysis 

Exploratory factor analysis was performed on the total instrument resulting in the 

extraction of four major factors and 15 factors with eigenvalues greater than one. 

Repeating the factor analysis with nine items removed resulted in four factors extracted, 

which was supported with Confirmatory Factor Analysis. Exploratory factor analysis 

with varimax rotation yielded three factors on the Tempting Situations scale, one major 

factor and three minor factors on the Impacts on Smokeless Tobacco Use scale, two 

factors on the Withdrawal Symptoms scale and two factors o the Pros and Cons scale. 
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Discussion of Findings 

The study investigated the properties of the Transtheoretical Model of Change 

and tested the model in young adult male SLT users. The psychometric properties of the 

Smokeless Tobacco survey were also evaluated. Five research hypotheses are addressed 

and results of the testing are explained. 

Research Hypothesis One 

1 There is a significant difference in all the processes of change used in each of the 

three stages of change in young adult male SL T users as described by relationships in the 

model. 

I a. Those SL T users who are categorized as being in the contemplation or preparation 

stage use the processes of dramatic relief ( emotional arousal), social liberation, and self

reevaluation more than those are in the precontemplation stage as suggested by 

relationships in the model. 

I b Those SL T users who are categorized as being in the action or maintenance stage 

of change use the processes consciousness raising, self-reevaluation and social liberation 

more than those in the preparation stage as suggested by relationships in the model. 

I c. Those SL T users who are categorize as being in the precontemplation or 

contemplation stage use the processes consciousness raising, self-reevaluation and social 

liberation more than those in the other stages as suggested by relationships in the model. 

Research hypothesis one tested the mean scores of the Impacts of Smokeless 

Tobacco Use scale which measured the IO processes of change. The objective of the 

hypothesis testing was to determine if those SL T users in eac of the three stages of 
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change used the l O processes equally. The hypothesis was tested using a MANOV A 

procedure. Although the respondents scored higher on social liberation, consciousness 

raising, and counterconditioning processes, there was no statistical difference in how 

those in the each stage of change used the processes together. 

Research hypothesis one also addressed how those SLT users in the three stages 

of change used self-reevaluation, dramatic relief, self-liberation and social liberation 

processes. The one-way ANO VA procedure on each of the 10 processes in each stage of 

change showed that there were statistical differences in how the three stages of change 

used self-evaluation and self-liberation but not social liberation and dramatic relief. The 

Tukey HSD and Dunnett's C tests showed that SLT users who were in the preparation 

stage were significantly different in using self-liberation and self-reevaluation. There 

was no statistical difference in how those in the three stage of change used dramatic relief 

or consciousness raising. 

Clinically those who are in the preparation stage of change should be preparing 

themselves to take action to change behavior. According to Prochaska, DiClemente, and 

Norcross ( 1992), persons who are in the preparation stage are using self-reevaluation and 

self-liberation to help themselves move toward action. These two processes involve 

rethinking about themselves in terms of their negative health behavior and will use value 

clarification and imagery to visualize themselves without the negative behavior. Also 

during preparation, individuals will make a commitment to change the behavior and will 

use decision-making skills and behavioral therapy to help themselves get ready for 

change. 
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According to DiClemente (1993) persons who are in the preparation stage should 

use emotional arousal or dramatic relief by expressing feelings, problems, and seeking 

solutions. A person might experience a sudden emotional upheaval, which moves him 

toward change. Consciousness raising begins in the contemplation stage and is expressed 

through increasing one's information about the negative health behavior. This is done 

through observations and self-study. DiClemente (1993) made these studies and 

observations in an adult population. 

This information has important clinical implications for those working with young 

adults. It is clearly shown in the present study that young adults and adults use different 

processes at a different rate or pattern as they move through the stages of change. Young 

adults may be less inclined toward emotional expressions about their health or negative 

behaviors. This may be why they did not fit the pattern described about adults. The 

young adult may also be less motivated to seek and receive information about their health 

behavior than the adult may. The risks of negative consequences may be more vague and 

unrealistic because they have not experienced them, in contrast to the adult who may be 

more acutely aware of risks and negative consequences through life experiences and 

experiential learning. In order to assist the young adult male SL T user move toward 

change, it seems important to recognize these differences so that more effective processes 

can occur. Health professionals may need to develop activities that use other behavioral 

and cognitive expressions of change than those used expressly by adults, or to help them 

utilize these processes of change more efficiently. 
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Research hypothesis two 

2. In young adult male SL T users there is a significant difference in decisional 

balance in each stage of change as suggested by relationships in the model. 

2a. Those SL T users who are in the preparation, action and maintenance stages place 

more value on the cons of using SL T than those who are in the precontemplation or 

contemplation stage. 

2b. Those SL T users who are in the precontemplation or contemplation stage of 

change value the pros of using SL T more than those in the other stages. 

Hypothesis two addressed the concept of decisional balance in each stage of 

change. This concept was measured with the Pros and Cons scale. Five of the ten items 

were pro items and five were con items. The ANOV A procedure resulted in no statistical 

differences in how the SL T users in the three stages used decisional balance, as measured 

by the pros and cons. The post-hoc multiple comparison tests revealed no pairs of stages 

together that valued the pros or cons higher than the other stage. The SLT users in the 

preparation stage did not score higher on the cons scale than those in the 

precontemplation stage. 

There were trends in the mean scale scores that have clinical significance. The 

mean score on the pro items decrease from the precontemplation to contemplation and 

preparation stages. Inversely, the mean on the con score increased with movement from 

the precontemplation to contemplation to preparation stages. This movement is the 

pattern that was noted in adult smokers who moved through the stages of change. This 

same pattern was documented across 12 different problem behaviors (Prochaska, Velicer 
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Rossi, et al., 1994). Young adults mirrored the pattern expressed by adult changers, 

although the results were not statistically significant. As one prepares for change, one 

begins to think about the negative aspects of continuing a negative health behavior and 

less about the positive aspects of continuing. SL T users who are preparing for action are 

thinking about ways to cut down on use, what techniques will be used to stop and about 

the positive rewards of stopping SL T use. Those who are not contemplating quitting 

continue to value the positive aspects of using SLT, and have not yet looked forward to 

the positive rewards of quitting. 

Clinically, health professionals can help young adult male SL T users recognize 

and realize the positive rewards of SLT use and the negative affects of continuing use. 

Young adults may not be aware of the tremendous health effects of using SLT, such as 

cardiovascular changes and oral health deviations, among others. Health education 

appears vital at these stages of change to help individuals recognize and value the 

positive rewards so that movement through the stages is facilitated. 

Research hypothesis three 

3. In SL T users, there is a significant difference in self-efficacy ( temptation) among 

the stages of change as suggested by the relationships in the model. 

3a. Those SLT users who are categorized in the precontemplation or contemplation 

stage will be more tempted to use SL T than those who are in the preparation stage. 

The Tempting Situations scale was used to test the concept self-efficacy. 

According to Prochaska and DiClemente (1984), "self-efficacy is the level of confidence 

subjects have that they can resist smoking across a number of tempting situations" (p. 
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132) The Tempting Situations survey measured temptation levels with a 5-point Likert 

scale on which the subjects rated how confident they were that they could avoid using 

SLT in certain situations. The hypotheses were tested also using the ANOV A 

procedures. There was no statistical significance in the mean scores between the stages 

of change. Those who were in the precontemplation and contemplation stages were not 

more tempted to use SLT. The post-hoc comparisons showed that statistically no two 

pairs of stages scored higher on the Tempting Situations scale, incicating that those in the 

precontemplation and contemplation stages were not more tempted to use SLT than those 

who are in the preparation stage. There appeared to be a recognizable pattern in the data, 

in that the mean score for those SLT users who were in the contemplation stages was 

slightly higher than for those in the other stages of change. 

Prochaska and Di Clemente ( 1984) found that in adults, self-efficacy is highest 

among those in the maintenance stage. Since a reverse relationship has been shown 

between self-efficacy and temptation, the temptation scores would be expected to be 

lowest during the maintenance stage. Due to an insufficient number in the sample, the 

present study did not include those who were in the action and maintenance stages of 

change, therefore, that pattern could not be adequately assessed. Prochaska and 

DiClemente ( 1984) authors state that temptation levels are highest among 

precontemplators and those in contemplation. The expected finding would be that those 

who are moving toward change would have a higher self-efficacy and would be less 

tempt.ed to continue a behavior. The pattern did occur with young adult SLT users in 

that the mean scale score rose slightly from precontemplation to contemplation and the 
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dropped in the precontemplation state. It would have been valuable to see if this pattern 

continued into the action and maintenance stages. 

Research hypothesis four. 

4. In young adult SLT users, there is a significant difference in withdrawal 

symptoms between the stages of change. 

4a. There is a significantly different ranking for nicotine dependence between each of 

the stages of change. 

Withdrawal symptoms were measured using the Withdrawal Symptoms scale. 

Respondents were asked to report on a Likert scale how severe their withdrawal 

symptoms. The hypothesis was tested using a one-way ANOV A procedure with post-hoc 

pair-wise comparisons. Although there was an increase in mean scores from the 

precontemplation to preparation stage, this did not reach statistical significance. Finding 

this pattern was interesting. It may mean that individuals who are preparing to stop using 

tobacco are becoming more aware of withdrawal that may occur when they do stop. 

Young adult male SL T users have shown in this study to have fewer cessation attempts 

than what has been reported if the literature with adult users. Therefore, the perceived 

severity of withdrawal symptoms in young adults may be of less concern than withdrawal 

symptoms perceived by an adult. 

Nicotine withdrawal is associated with behavioral, physical and psychological 

changes and is not associated with the duration of nicotine use or the amount used per 

day. "Withdrawal signs and symptoms can become conditioned to environmental events 

so that smoking-related stimuli provoke an increased heart rate" (Gold, 1995, p.37). 
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Relapse is the rule rather than the exception in tobacco cessation. This is evident 

in the large amount ofliterature related to smoking cessation failure rates. One of the 

reasons that relapse may be common is due to the severity of withdrawal symptoms. 

Individuals may continue to use tobacco to avoid the precipitation of withdrawal 

symptoms. Perhaps withdrawal might be the most severe during the action stage, when 

individuals are taking steps to decrease or stop tobacco use. The signs of withdrawal are 

more intense during the first three to four weeks following tobacco cessation (Gold, 

1995). The trend of the mean scores in the precontemplation, contemplation and 

preparation stages indicate that the same pattern might occur in young adult male SLT 

users. 

Research hypothesis five 

5. Young adult male SLT users who are in the precontemplation stage of change will 

have a significantly higher level of SL T dependency than those who are in the 

contemplation stage will. 

Sa. There is a significantly different ranking for nicotine dependence between each of 

the stages of change. 

The hypothesis was tested using the one-way ANOV A procedure, Chi-square 

statistic, and crosstabulation. The respondents were asked to respond to a series of five 

nominal and ordinal level questions regarding SLT use. Three of the questions had to be 

re-coded so that the lowest numerical response corresponded with the lowest level of 

depen_dency and the higher response corresponded to a higher level of dependence. The 

responses were then summed together. The summed score was then entered into the 
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ANOVA formula as the dependent variable. The ANOVA was performed with the stage 

of change as the independent variable so that significant changes in the SL T dependence 

score between stages of change could be determined. The procedure found no 

statistically significant differences between the precontemplation, contemplation and 

preparation stages of change. Post-hoc multiple comparison tests revealed no 

combination of stages that scored higher on the dependence measurement than another 

stage. 

To determine the SLT dependency rank, the scale range was divided equally into 

thirds. Scores in the lower third were labeled as low dependence, scores in the middle 

third were labeled moderate dependence and the scores in the higher third were labeled 

high dependence. A Chi-square frequency test statistic revealed a statistically different 

rank for those in the different stages of change. The crosstabulation on frequency of 

ranks in each stage showed that there were more respondents in the moderate SL T 

dependence rank than the low or high dependence ranks. There were also a higher 

number of precontemplators who ranked high on SL T dependence than in the 

contemplation and preparation stages. 

Higher levels of nicotine dependence in the precontemplation stage are not a 

surprising finding. One might expect someone who has no intention to quit using SL T to 

have a higher level of dependence on nicotine. Nicotine dependence has not only a very 

strong bond with continued use, but also a very intense psychological and emotional 

attachment as well. 



180 

Rustin ( 1991) stated that helping individuals recognize and accept that they have 

developed a physical or emotional dependence on tobacco is essential to their recovery 

from the addiction. Tobacco users often use nicotine to make them feel better, deal with 

feelings, and feel socially acceptable. Health care workers should acknowledge the 

pleasure the individual received from nicotine, so that he or she can recognize the risks 

and consequences of the nicotine dependency on his or her health status. 

Conclusions and Implications 

The study resulted in some interesting findings and provided valuable information 

about the Smokeless Tobacco Survey. The reliability and validity studies, in addition to 

the item analysis, supported the tool as valuable measurement for the concepts of the 

Transtheoretical Model of Change, and for evaluating SL T use in the young adult. 

Some changes to the instrument could be made to increase reliability and validity, 

to increase information and to make the survey easier to administer. The survey could 

use more demographic information if it is to be used in a wider population, various age 

groups, and communities, such as age of onset of SL T use. Having a separate tool for 

former and current SL T users might decrease confusion over those items intended 

specifically for either group. The survey, although not excessively lengthy, required I 0 

to 15 minutes of time to complete. Some respondents appeared uneasy in giving up their 

time. An immediate reward system for completing the survey might be appropriate. 

Deleting those items that were found unreliable and weak would shorten the survey and 

decrease some time. Some of the items were written so that lower responses indicated an 

opposite meaning than others. An example of that would include the items relating to 
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SL T dependence that required reverse scoring. Some of the items regarding SL T use 

habits were repetitious and could be eliminated. ST6 and ST23 are examples. The 

survey was generally easy to administer. The psychometric evaluation confirmed that the 

tool was valid and reliable but could be improved through the deletion of those items that 

did not have strong psychometric properties. 

The Transtheoretical Model of Change has valuable clinical importance in that it 

has excellent face validity, content validity, and construct validity. Conceptually it 

makes sense and is easy to understand, even though there is a complex interweaving of 

the concepts. The model has numerous clinical implications. It has been shown to be 

very valid and reliable across a variety of health behaviors, therefore has great potential 

for use across many populations, settings and situations. 

The key constructs of the model include the five stages of change, 10 processes of 

change, decisional balance of the pros and cons of behavior, and self-efficacy. The 

model was developed and tested in 1982 (DiClemente & Prochaska) and has been re

tested numerous times since. Psychometric testing for item analysis, reliability and 

validity show very distinct patterns in the adult population. Patterns established in the 

adult samples are compared with the adolescent samples in the present study and are 

presented below. 

1. Adu ts enter a cycle of change that involves frequent movement back and forth 

from one stage to another. Relapse to a previous stage is common. The current study of 

young adults involved a cross-section of the population of SL T users. The total sample 

size was sufficiently low that an inadequate number of subjects did not allow for 
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evaluation of SL T users in all five of the stages of change. Analysis was limited to 

subjects in the precontemplation, contemplation and preparation stages. No statements 

could be made regarding young adult male SL T users who were in the action and 

maintenance stages of change. Because it is a cross-sectional study, and not longitudinal, 

no statements can be made regarding movement in and out of the five stages of change. 

The methodology and small sample size are major weaknesses of the study. The current 

study showed that there were more young adults in the precontemplation stage of change 

than the contemplation and preparation stages. This appears to correlate with a study by 

Pallonen (1998) which showed that adolescents appear to be less prepared to quit 

smoking. Young adults appear to fit closer to an adolescent pattern than that of adults. 

2. Adults use a combination of 10 processes of change as they move from one stage 

to another. These behavioral and cognitive activities tend to be more prominent in some 

stages than other. In adults, precontemplators use self-reevaluation more than in other 

stages. Contemplators use consciousness raising, self-reevaluation, and dramatic relief 

( emotional arousal). As adult moves into the preparation stage, the processes of self

reevaluation, self- liberation and emotional arousal are used. As the adult takes action to 

change, self-liberation continues, but counter conditioning, stimulus control, and helping 

relationships are very prominently used. In maintenance of cessation, those action 

behaviors continue, and reinforcement management (reward) becomes an important 

process of change. Pallonen (1998) found that adults and adolescents used similar 

processes to change smoking behavior, and adolescents' use of these behavioral and 

cognitive activities were different at each stage of change. The current research showed 
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that young adult male SLT users fit the adolescent model and not the adult model of 

process use. Although young adults did use self-reevaluation, self-liberation, and counter 

conditioning, the processes were not used in the same stages as those of adults. Young 

adults did not use these three processes until the preparation stage, indicating that 

movement toward change occurs at a slower or at least a different pattern in the young 

adult. Again, because the action and maintenance stages were not studied, the evaluation 

of processes is lacking in completeness. 

3. Adults use a strategy called decisional balance to make difficult decisions about 

changing behavior. In the pre-action stages, adults will value the pros of continuing a 

behavior or the cons of changing. This pattern tends to reverse itself at the preparation or 

action stage, where the adult will value the cons of continuing a negative behavior over 

the pros of continuing. "According to the decisional balance measure, the pros of 

smoking among adults and teens exceed the cons in early stage of change and then 

reversed once smokers took action to quit" (Pallonen, 1998, p. A29). This pattern was 

also seen in the current research but was not statistically significant. This lack of 

significance could likely be a function of a small population sample. Increasing the 

sample size may increase statistical power and yield significant results. Those young 

adult male SL T users in the current study had a higher score on the cons measure that the 

pros measure. The pros of change scores were much higher in the precontemplation 

stage. 

4. Pallonen ( 1998) found the temptations to smoke almost identical with adults and 

adolescents in all stages of change. In adolescents temptation remained stable in the pre-
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action stages, and then started to decrease in the action and maintenance stages. The 

same pattern was seen in adults, with temptation to smoke decreasing dramatically from 

the action to maintenance stages. In the current study, temptation scores on the Tempting 

Situations were not statistically significant in any of the three stages of change that were 

analyzed. The mean scores were relatively constant across the three stages of change, 

and only slightly higher in the contemplation stage. The pattern seen with young adult 

male SLT users was constant with that pattern seen in adolescent and adults in the pre

action stages of change. This pattern could not be followed in this sample due to a lack 

of respondents in the action and maintenance stages of change. 

Recommendations for Further Study 

Recommendations for further study seem evident. The present study needs to be 

repeated with a larger population sample. The methodology should be revised in 

subsequent studies to allow for greater access to those SL T users who are in the action 

and maintenance stages of change. Both a larger sample size and equal frequency of 

group size are important considerations for further study. The adult and adolescent SL T 

tobacco population should be studied, so that comparisons could be made among 

different age groups in different stages of change. A longitudinal study including 

adolescents and young adults over the span of years would help clinicians better 

understand how and why the patterns in change occur, what processes are more effective 

in younger persons and how change js facilitated through the stages by different 

interventions. 
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The Impacts on Smokeless Tobacco Use proved to be the least valid of the four 

scales therefore warranting further study. The small sample size may account for the lack 

of factor and item credentials, so this needs to be verified in a larger population. 

This study should be repeated using the Smokeless Tobacco survey in its 

modified forll\ thereby increasing the reliability and validity of the findings. This study 

should also be repeated with an instrument to measure the 10 processes of change with 

subscales that indude more than two to three items. The minimal items used in the 

current survey form limit the reliability and validity measures. Adding more items to the 

subscales in the Impacts of Smokeless Tobacco Use scale would allow for a more 

thorough understanding of the processes of change used in the young adult male SL T 

user. 

The current study was conducted in limited geographical areas. The respondents 

were mostly white. A study is warranted that includes a wider range of settings, socio

cultural and ethnic groups. 

A qualitative study of SL T users may be warranted to determine if there are 

additional processes currently unknown that are specific to change behavior in young 

adults. For instance, using SL T is easy, convenient, and inconspicuous in areas that may 

be restricted to other types of tobacco use, such as cigarette, cigar, and pipe smoking. Is 

the lack of physical constraint an impact on SL T use? 

SL T is considered highly addictive compared even to cigarette smoking due to the 

high nicotine content. There should be more studies that compare addiction in several 

types of tobacco vehicles. 
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Lastly, there should be more studies done in the adolescent and young adult age 

group to help determine that how to facilitate movement through the stages of change 

toward preparation. There is very little literature available which discussed how to 

prepare young adults for change. Continued refinement of the Smokeless Tobacco 

survey is needed through further research including all the stages of change. More work 

is needed to write items for the Impacts on Tobacco use that is more specific to the 

beliefs and values of the adolescent and young adult age group. There are fewer 

adolescents and young adults in action and maintenance than in the pre-action stages. 

What helps get those to the post-action stages would be important to know. 

Study is needed on how to help individuals, especially adolescent and young 

adults, increase value in the cons of using tobacco and decrease value in the pros of 

continued use. It would be valuable to know the social and environmental issues that 

affect tobacco use in these younger age groups. 
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Classification of the Stages of Change 
for Smokeless Tobacco Cessation 

Currently using smokeless tobacco?: 

_ No, quit in past 6 months (Action) 

_ No, quit more than 6 months (Maintenance) 

_Yest 
Seriously considering quitting next 6 months?: 

_ No (Precontemplation) 

_Yest 
Planning to quit next 30 days?: 

_ No (Contemplation) 

_Yest 
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24 hour quit attempt past year?: 

_ No (Contemplation) 

_ Yes cPreparation) 
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Dear Participant_ 

ram a PhD (doctoral) student in the College of Nursing at Texas Woman's 
University in Denton, Texas lam interested in studying the actions of smokeless tobacco 
users while they are using or trying to quit using. I will be comparing the actions and 
behaviors of young adults who use smokeless tobacco. If you are currently using 
smokeless tobacco or have used it in the past, and you are interested in participating, 
please read the following infonnation carefully 

TITLE OF THE STUDY Testing the Transtheoretica! Model of Change in Young Adult 
Smokeless Tobacco Users 

Principal Investigator: Connie R Lowry, MS, RN, CCRN, CNS 
Office Phone Number (405) 236-9994 

Advisor's I\ame Sally J\ortham, PhD, R"\,:, 
Office Phone t\umber (9-lO) 898-240 I 

Description of the Study 
This research will examine the smokeless tobacco use behavior in young adult 

smokeless tobacco users. The purpose is to determine those actions that are being used by 
those who currently use smokeless tobacco with those who are trying to quit or who have 
quit in the past Another purpose of the study is to determine if results can be used to 
formulate formal programs for smokt!less tohacco users who have been unable to quit on 
their O\vn 

I am asking that you consider completing the attached survey regarding current or 
past smokeless tobacco use . You iliLnQl have to be a smokeless tobacco user to complete 
the study You may be given privacy while you complete the survey. The survey should 
take approximately 15 minutes or less of your time. I v.,ill preserve your confidentiality, 
since I will use a code number instead of your name for identification purposes. I will 
store the surveys in a locked file \vhile they are not used for statistics, then destroy by 
shredding them on May 3 I, 2003 . Your name will not be on any written records . 

I understand that answering questions about your smokeless tobacco use and 
personal behavior may be stressful and anxiety producing. I am available to help you find 
a health professional to talk to if you feel that is necessary. I can be reached at the number 
printed above You may also call the Office of Research and Grants at Texas Woman's 
University at 1-940-898-33 77. 

Please be aware that participation is yoluntary, and you will not be treated 
negatively if you choose not to participate in or withdraw from this study. If you are 
interested in knowing the results of this study, please complete the stamped envelope so 
that I may send you a copy of the results . The envelope will be kept in a locked cabinet at 
the researchers home until results have be mailed to you, then shredded . You may keep a 
copy of this letter as a record of my phone number. 

There will be a drawing for a gift certificate at the completion of the survey at this 
site You should receive a number which will be placed in a container, where one number 
will be drav.n out. The person holding this number v.ill receivethe gi ft certificate. 
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"I understand that the return Qjmv completed survey constitutes- mv informed 
consent to act as a varticiuant in- this research; " - -

The researchers will try to prevent any problem that could happen becau.se of 
this research. I should let the researchers k1tOW-at once if there is a problem- and they 
will help me. I understand, however, that TWU does not provide medical services or 
[financial assistance for injuries that might happen because I am taking part in this 
iresearck 

Thank you very much for your particigation and time. 

Sincerely, 

Connie R. Lowry, MS, RN, CCRN, CNS 
Doctoral Stu dent 
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October 22, 1999 

Connie Lowry 
3733 Wi1mers Circle 
Edmond, OK 73034-5881 

Dear Ms. Lowry: 

OKLAHOMA STATE UNIVERSITY 
OKLAHOMA CITY 

900 N. Port lo nd Ave 
Oklahoma City, Oklahoma 7310 7-6195 
405-947 -4421 
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We have you scheduled at an exhibit table in the student gallery on October26, 
1999 so that you may conduct your survey. If you have any questions or 
concerns, please contact our office and we will be glad to help. 

Sincerely, 

,_/ r . ) • ·: -~ f\~~~d lu"'"f . 
Melody Wright 
Director, Student Center Operations 

Bringing 
Dreams 

10 Life ,. 



(_ ) ~ 1 \ . 1 \ , \ 1 \ \ 1 \ 1 1 l 1 "' 1 \ 1 1~ \ 1 r y 

0SU 
April 4, 1999 

Connie Lowry, RN, MS 
3733 Winner's Circle 
Edmond, Ok . 73034-5881 

Dear Connie: 

Oil1 (~ 01 Vice P1cs1dr.111 !or S1ude nl Alf o11\ 

20 I Wl 11 1eh1w,1 

Stdlwoler . Oklohomo 74078-1017 
4051 44 5328 
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I enjoyed hearing about your dissertation project. You are welcome to come to OSU to 
collect survey data for your project. I will be glad to make the arrangements we 
discussed for you to collect data in the Agriculture building on August 9, 1999. We can 
make additional arrangements for other visits as needed . 

Good luck with your project. It sounds very interesting and useful . 

Sincerely, 

Pamela J. Bowers 
Assistant to the Vice President for Student Affairs 
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PHONE 

580-371-2371 

FAX 
580-371-9844 

MURRAY 

STATE 

COLLEGE 

PROVIDES 

EDUCATIONAL 

OPPORTUNITIES 

AND 

SERVICES 

TO 

INDIVIDUALS 

FOR 

AN 

ENHANCED 

QUALITY 

OF 

LIFE. 

ONE MURRAY CAMPUS TISHOMINGO, OK l 3460 

Ms. Connie R. Lowry 
3733 Winner's Circle 
Edmond, OK 73034-5881 

Dear Ms. Lowry: 

October 23, 1 998 
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Your request of September 25, 1998, to administer a survey on the campus 
of MSC has been considered by the Administrative Council and has been 
approved. You will be allowed to set up in the lobby of the Student Union. 
To make arrangements for this, you need to contact the Community 
Services Office (580/371-2371, ext . 148) and schedule a time with Delaine 
Lowe. 

We will notify the academic deans so that they can discuss this with their 
faculty members. As a courtesy to this office, please let us know when you 
will be on campus. 

Best wishes as you work on completing your doctoral studies. 

Sincerely, 

Glen Pedersen, Ph.D. 
Pres1Jern 



,. -.~· 
' I WESTERN 

OKLAHOMA 
STATE COLLEGE Uj}tcc oJ tf1e President. 202 

<Gr; O 'I L C umov 
:::-r es,de r" ~ 

.\pnl ~3. I <) 99 

Co nniL' l. o \\ry. R:\ . Ph .D. (c ) 
37_~_:. \\'11111 er·s Circ le 
Edmond. Oklahoma 7303--l- 588 l 

Dea r Conni e. 

In reference to yo ur re ques t to util ize the Wes tern Oklahoma State Co llege campus m order to obtain 
111formati on on a survey m rega rd to smokeless tobacco. please be adv ised that you are welcome to conduct 
your sun cv on our campu s. I sugges t that yo u utilize the Stude nt Center to co nduct your survey since the 
maJo nt y or students do pass th ro ugh thi s ce nter on a da il y basis. 

If I can be or furth er se n ice. please do not hes itate to let me know. Thank you for your interes t in our 
co ll ege student population. 

Pr,one ( 580) 4 77- 7700 Fax(580) 477-7707 



Southeastern Oklahoma State University 
Department of Psychology and Counseling 

Durant, Oklahoma 74701-0609 

RE Connie Lmvry Proposal to HSRRC 

Dear :\ls Lowry, 

(580) 924-0121 

5-1-99 
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This letter is to inform you that your proposal Change Behavior in Adolescent, Young 

Adult, and Adult Smokeless Tobacco Users" has been approved by the Human Subject's Research 

Review Committee at Southeastern You are free to co llect your data at your ear li est 

convenience 

Sincerely. 

()~\:- .Vi_~ 
Jon K Reid , Ph D , Chair, Human Subject's Research Review Committee 
Associate Professor/Chair Department of Psychology and Counseling 
Southeastern Oklahoma State University 
Dept of Psychology and Counseling 
Box 4021 
Durant, Oklahoma 74701-0609 
(S 80 )q74-012i ext . 25)5 
jreid@sosu edu 



OFFICE OF STUDENT AFFAIRS 

Connie Lowry. RN 
3 733 Winners Circle 
Edmond, OK 73034-5881 

Dear Ms Lowry, 

y 
ROSE STATE 

COLLEGE 

November 4. 1999 
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(405) 733- 7374 
FAX: (405) 733-7919 

I have reviewed your request to survey the students attending Rose State College in regard to 
smokeless tobacco with much interest. I have discussed your request with our College President, 
Dr Larry Nutter and he concurs with my recommendation to approve your collection of survey 
data on the campus 

I recommend that you distribute and collect your tobacco-survey data in the Student Center main 
entry on a Monday and/or Wednesday . Please contact this office to arrange a specific date for 
surveying our students. I look forward to working with you on this research and hope to be able 
to utilize the results of your research in my future wellness and athletic policy development. 

If you have additional questions, feel free to contact me directly at ( 405) 733-7374 or by e-mail 
at rl \ 1 ~--'r _1 ~ rn c'i r-_()·, ~ << ! )k_ Lh . 

Sincerely, 

ht/.0~ 
Dr Ric N. Baser 
Vice President for Student Affairs 

6420 SOUTHEAST FIFTEENTH· MIDWEST CITY, OKLA.HOMA 73110-2799 
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TEXAS WOMAN'S 

UNIVERSITY 
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November 13, 1998 

Ms. Connie Lowry 
3733 Winner's Circle 
Edmond, OK 73034 

Dear Ms. Lowry: 

I fli ,\lt\ N SU BIECT<-; 
l~E\ ' IEW COl\ l i\llTTLI . 

l) l·n tll11 . T \ 7<i2t l.J -:;() / lJ 

l'hPll L' \./.jt) / .'·NX-1.177 

F,1 \ l/ .Jt l / Sl/X --1 -l I h 

Social Security # 443-56-9719 

Your study entitled "Change Behavior in Adolescent, Young Adult and Adult Smokeless 
Tobacco Users" has been reviewed by a committee of the Human Subjects Review 
Committee and appears to meet our requirements in regard to protection of individuals' 
rights. 

If applicable, agency approval letters obtained should be submitted to the HSRC upon 
receipt. The signed consent forms and an annual/final report (attached) are to be 
filed with the Human Subjects Review Committee at the completion of the study. 

This approval is valid one year from the date of this letter. Furthermore, according to HHS 
regulations, another review by the Committee is required if your project changes. If you 
have any questions, please feel free to call the Human Subjects Review Committee at the 
phone number listed above. 

cc. Graduate School 
Dr. Sally Northam, College of Nursing 
Dr. Carolyn Gunning, College of Nursing 

7111cerely, . 

~ f, V-j fJ-(1_)d,,lfJ_,v_,, 
I I L , 

1 
c· h · L air 
Human Subjects Review Committee 



443-56-971 9 
I I ! I l , I, \ I l l \ I I "( I I\ lt 1 I 
I' \ ) / ;, ' \ ~ ~ ~1, .j I / 

I\ ·1 11, ' " I \ -,,~ ,' l - ~" -l ' ' 
11 h I IJ 1 I , \ I ~ I I -...., \/ ....,_ ~ J I If ' 

I .I\ " ~ 1 1 -., , ,-.. .-.J: ~ 

Ms. Connie R. Lowry 
3 73 3 Winners's Circle 
Edmond, Ok 73034 

Dear Ms. Lowry 

TEXAS WOMAN'S 
UNIVERSITY 

March JO, 1999 
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I have received and approved the prospectus entitled '"Change Behavior in Adolescent, Young 
Adult and Adult Smokeless Tobacco Users" for your Dissertation research project 

Best wishes to you in the research and writing of your project 

LMT/sgm 

cc Dr Sally Northam, Nursing 
Dr Carolyn Gunning, Nursing 

Sincerely yours, 

fo-£ /1 ~-"fr// 
Leslie M. Thompson 
Associate Vice President for Research and 
Dean of the Graduate School 



TEXAS WOMAN'S 
UNIVERSITY 208 

December I 0 , I 999 

Ms . Connie Lowry 

3733 Winner's Circle 

Edmond, OK 73034 

Dear Ms. Lowry: 

II UMAN SUBJECTS REV IEW CO MMITTEE 
P O Box 425 6 19 

Denton. TX 76204-56 19 
Phone: (940 ) 898-3377 

Fa x (940) 898-341 6 
e-mail : HSRC@twu .edu 

Soc ial Security # 443-56-9719 

Re: Change Behavior in Adolescent. Young Adult and Adult Smokeless Tobacco Users 

The request for an extension for the above referenced study has been reviewed by a committee of the 
Human Subjects Review Committee and appears to meet our requirements in regard to protection of 
individuals' rights. 

If applicable, agency approval letters obtained should be submitted to the HSRC upon receipt prior to 
any data collection at that agency . The signed consent form s and an annua l/ final report are to be filed 
with the Human Subjects Review Committee at the completion of the study. 

This extension is valid one year from November 13 , 1999. Furthermore, according to HHS 
regulations, another review by the Committee is required if your project changes. If you have any 
questions, please feel free to call the Human Subjects Review Committee at the phone number listed 

above. 

cc. Dr. Carolyn Gunning, College of Nursing 

Dr. Sally Northam, College of Nursing 

Graduate ·school 

Sin~~ 

Dr. Linda Rubin , Chair 

Human Subjects Review Committee - Denton 



APPENDIX E: 

APPROVAL TO USE FIGURES AND SURVEY 
FROM AUTHORS 

209 



Tf-f L~IVERSI1YOFTEXAS 

MDANJERSON 
CANCER CENrER 

February 2, 1995 

Connie Lovvry, RJ'\J, MS, CCRN 
Assistant Professor 
School of Nursing 
Oklahoma City University 
2501 No. Blachvelder, Box 96B 
Oklahoma City, OK 73106 

Dear Ms. Lowry: 

- -. ... _ 
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Thank you for your interest in our efforts to develop an instrument to measure 
Transtheoretical Model constructs for smokeless tobacco use. Your assistance with 
this project would be appreciated. 

Currently the instrument is still in the development stage. We are in the process of 
conducting the initial pilot test. Further testing of the instrument will be conducted 
during our main project which is set to begin by the end of February and conclude by 
late May. 

As we discussed, your involvement in the project will be to assist in the validation 
of the instrument. You have agreed to administer the instrument to a worksite or 
group of individuals in the Oklahoma City area. The instrument should be used in 
the exact format in which it is sent to you. No modifications should be made. I 
must reiterate that the instrument in its present form has not been tested for 
reliability of validity. 

Data collected by you using the instrument should be used for dissertation purposes 
only. No data may be used for publication without written consent from the 
University of Texas MD .. Anderson Cancer Center and Dr. Carlo a t the University of 
Houston. \Ne would welcome your assistance on future manuscripts using 
combined data coUected by our project and your dissertation. 

We look forward to working with you on this project. If I can be of any further 
assistance, please feel free to contact me. 

Sincerely, 

~R 
Scott R. Cu.rnmings, J\ .P .H . 
Project Director 

TE X.-\S MEOlC-\ L CE;'- TER 

l 5l5 :-1C'LC:::,\.13E 5CLLE\ :-\R!J • H0L1STO" . TEX.-\S 77::3C • Cl3 ) ~'12 -2 '.:~ 



Cancer Prevention Research Center 

March 14, 2000 

Connie R. Lowry, Ph .D. 
Doctoral Student-Texas Woman's University 
3733 Winner's Circle 
Edmond, Oklahoma 73034-5881 

Dear Connie, 

Ki11 ~~ t t) 11. RI 02SSI 

Good to hear from you . You certainly have my permission to use the materials you 
requested . 

We have never had a long-distance Post-Doc but we have been giving it some thought 
and will keep you in mind. 

Sincerely, 

~-~~t5~ 
James 0. Prochaska, Ph .D. 
Director and Professor 
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Connie Lowry 
1705 Still water Lane 
Edmond, O.K. 73013 

Dear Dr. Lou ton, 
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11/4/94 

Thank you for your interest in our work at the Cancer Prevention Research Center. At 
this point in time, our assessment inventories are available for research purposes only, rather 
than for clinical use. Dr. James 0 . Prochaska, our Director, is pleased to extend his permission 
for you to use the Transtheoretical Model measure(s) checked off for research purposes. 

A copy of the measure(s) you requested and some relevant journal articles are enclosed. 
Please don't hesitate to contact us if we can help you further. 

We continue to conduct research to improve the psychometric properties of our 
instruments. You can help us in these efforts by sending a copy of any of your published 
research reports to our Director of Research : Joseph S. Rossi, Ph.D. 

Sincerely, 
2>-V.,':>{_vY\ 9. e(_~ 
Susan R. Rossi, Ph .D. 

Articles sent: 7 ,25 ,5, 10,210,607 , 18 ,22, 916 , 72,4 , 70 ,52 ,53 

Problem area x _ Stages of Change 
lx _ Smoking _adolescents 
2 _ Weight Control 

_ algorithm x _ URlCA 

3 _ Dietary Fat 
4 Alcohol 
5 Psychotherapy 
7 Sun Exposure 
8 Cocaine 
9 Aids 
10 _Psychic Distress 
11 _ Mammography 
12 _ Cervical Pap 
13 HIV 

x Processes of Change 
short form x longform 

9a client _9b therapist _9cwithin _9dbetween 6 _ Exercise 
x _ Self Efficacy 

x _ Confidence _ short formx _ longform 
x _ Temptation _short formx _longform 

x Decisional Balance 
short form x _longform 

14 _ Delinquents 
15 Coping 20 _Back pain 
16-PTSD 21_Drug Use 
17 - Academic Performance 22 _ Being in Therapy 
18 - Head Trauma 23--Safer Sex 

Flagg Road . Uni ve rsity of Rhcxie ls land. Kingston, R1 02881 -0808 
Telephone: (401) 792-2830 FAX: (401 ) 792 -5562 BITNET: KZPl0 l@U RlACC 
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SMOKELESS TOBACCO SURVEY 

DEMOGRAPHIC DATA 

What is your current age? ____ _ 

Do you currently use smokeless tobacco (dipping, chewing, spitting 
tobacco) ? 

Yes 

No 

ST 1. Have you chewed on dipped at least 5 times in your en tire life? 
1. Yes 
2. No 

FORMER SMOKELESS TOBACCO USERS ONLY 
ST2a. How long has it been since you last used smokeless tobacco? 

(give one response) 

ST2b. 

0 1. Less than 48 hours 
02. Two to six days 
03 One to two weeks 
04. Two to four weeks 
05. One to four man ths 
06. Four to six months 
07. Six man ths to one year 
08. One to two years 
09. Two to five years 
How confident are you that you will NOT be chewing or 
dipping one year from now? 
1. Extremely confident 
2. Very confident 
3. Somewhat confident 
4. Slightly confident 
5. Not confident 
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ST3. What form of smokeless tobacco do you currently use, or have used in 
the past? 
1. Only moist snuff 
2. Only chewing tobacco 
3. Snuff or chewing tobacco and cigarettes 
4. Other _____ __ _ 

ST4. What brand of tobacco do you use? (example, SKOAL} ______ _ 

STS. How long have you, or did you in the past, dipped/ chewed tobacco? 
___ years _ ___ months 

ST6. Do you use smokeless tobacco every day? 
1. Yes 
2. No 

ST9. How many days does a tin/pouch last? 
___ days 

STl0. During the past week, how many times have you used chewing 
tobacco, dip or snuff? 
1. None 
2. One to five times 
3. Six to nine times 
4. Ten to 19 times 
5. 20 or more times 

STl 1. On the days you use chewing tobacco, dip or snuff, about how many 
times do you use it per day? ______ times per day 

ST 12. Are you seriously thinking about quitting chewing tobacco, dip or snuff 
in the next six months? 
1. Yes 
2. No 

ST13. Are you seriously thinking about quitting chewing tobacco, dip or snuff 
in the next 30 days? 
1. Yes 
2. No 

ST14. IN THE LAST YEAR how many times have you ever quit chewing_ tobacco, 
dip, or snuff for at least 24 hours? ____ times quit 
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ST15. What is the longest period during the last 12 months that you were able 

to stay off chewing tobacco, dip or snuff? -
1. 24 hours or less 
2. Two to si...x days 
3. One to two weeks 
4. Two to four weeks 
5. One to four months 
6. Four months to six months 
7. Six months to one year 
8. I don't remember 

ST 16. How long has it been since your last attempt to quit using smokeless 
tobacco? ___ years, ___ months 

ST 17. Are you currently experiencing any oral health problems? (so res in 
mouth, bleeding, receding gums) 
1. Yes, What type? ________ Go to STl 7a 
2. No Go to ST18 

STl 7a. Do you think your oral health problems are related to your use of 
smokeless tobacco? 

1. Yes 
2. No 

ST 18. How likely is it that chewing tobacco, dip or snuff will cause serious 
health problems? 
1. Extremely likely 
2. Very likely 
3. Somewhat likely 
4. Slightly likely 
5. Not likely 

STl 9. How confident are you that you would be able to stop using chewing 
tobacco, dip or snuff in the next six months? 
1. Extremely confident 
2. Very confident 
3. Somewhat confident 
4. Slightly confident 
5. Not confident 



ST20. How much material have you read about your smokeless tobacco? 
1. None 
2. A little 
3. Some 
4. Quite a bit 
5. A lot 

ST2 l. How helpful were the materials that you have read about smokeless 
tobacco? 
1. Not at all helpful 
2. Somewhat helpful 
3. Moderately helpful 
4. Very helpful 
5. Extremely helpful 
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ST22. Which of the following have you used in your efforts to quit smokeless 
tobacco? Circle all that apply. (If you have not tried to quit or have not used 
a particular item , circle NO for each item .) 

Cold turkey (quitting all at once) 
Cutting down 
Nicorctte gum 
Nicotine patch 
Other medications prescribed 
Professional stop tobacco program 
Mint snuff 
Cigarettes 
Hypnosis 
Support group 
Self-help manual or book 
Other 

SMOKELESS TOBACCO DEPENDENCE 

NO YES 
2 1 
2 1 
2 1 
2 1 
2 1 
2 1 
2 1 
2 1 
2 1 
2 1 
2 1 
2 1 

ST22. How many tins/ pouches of smokeless tobacco do you typically use each 
week? 

1. 
2. 
3. 

Less than 1 each week 
2-5 each week 
More than 5 each week 

ST23. Do you use smokeless tobacco: 
1. 1 day each week or less 
2. 2-5 days each week 
3. 6-7 days each week 
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ST24. Do you intentionally swallow tobacco juice? 

1. Yes 
2. No 

ST25. Do you use smokeless tobacco when you are sick or have mouth sores? 
1. Yes 
2. No 

ST26. After awakening from your normal sleeping period, do you use smokeless 
tobacco? 
1. Within 30 minutes of waking 
2. 30 minutes to 1 hour after waking 
3. 1 to 2 hours after waking 
4. More than 2 hours after waking 

ST27. Is it difficult for you not to use smokeless tobacco where its use would be 
unsuitable or restricted? 
1. Yes 
2. No 

ST28. Did you ever smoke while trying to quit dipping or chewing? 
1. Yes 
2. No 

ST29. To the best of your knowledge, categorize the use of smokeless tobacco 
by the following people in your life. 

1 = Smokeless user 
2 = Ex-smokeless user 
3 Never used smokeless 
4 = Not applicable 

Father 1 2 3 4 
Mother 1 2 3 4 
Best friend 1 2 3 4 
Spouse 1 2 3 4 
Closest co-worker 1 2 3 4 
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, TEMPTING SITUATIONS 

Listed below are situations that lead some people to use smokeless tobacco. 
We would like to know HOW TEMPTED you may be to use smokeless tobacco 
in each situation. Please answer the following questions by using a 5 point 
scale with 5 = Extremely Tempted and I = Not At All Tempted. 

5 = Extremely Tempted 
4 = Very Tempted 
3 = Moderately Tempted 
2 = Not Very Tempted 
1 = Not At All Tempted 

ST30a. 

ST30b. 

ST30c. 

ST30d. 

ST30e. 

ST30f. 

ST30g. 

ST30h. 

ST30i. 

ST30j. 

ST30k. 

ST301. 

ST30m. 

ST30n. 

While hanging around with friends. 
1 2 3 4 5 
When I first get up in the morning. 
1 2 3 4 5 
When I am very anxious. 
1 2 3 4 5 
Over coffee while talking and relaxing. 
1 2 3 4 5 
When I feel I need a lift. 
1 2 3 4 5 
When I am very angry. 
1 2 3 4 5 
When a close friend is using smokeless tobacco. 
1 2 3 4 5 
When I realize I haven't used smokeless tobacco in a while. 
1 2 3 4 5 
When things don't go my way and I'm frustrated. 
1 2 3 4 5 
While relaxing during a break from work. 
1 2 3 4 5 
When doing some activity outdoors or sports. 
1 2 3 4 5 
When drinking something containing alcohol. 
1 2 3 4 5 
Watching TV or sporting event. 
1 2 2 4 5 
While driving in a car or a truck. 
1 2 3 4 5 
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PROS AND CONS 

The following statements represent different opinions about smokeless tobacco 
use. Please rate HOW IMPORTANT each statement is to you in making a 
decision about smokeless tobacco use according to the following 5 point scale 
with 5 = Extremely Important and 1 = Not Important. 

5 = Extremely Important 
4 = Very Important 
3 = Moderately Important 
2 = Slightly Important 
1 = Not Important 

ST3 la. 

ST3 lb. 

ST3 lc. 

ST3 ld. 

ST3 le. 

ST31f. 

ST3 lg. 

ST3 lh. 

ST3 li. 

ST3 lj. 

Using smokeless tobacco relieves tension. 
1 2 3 4 5 
I'm embarrassed to have to use smokeless tobacco. 
1 2 3 4 5 
Smokeless tobacco helps me concentrate and do better work. 
1 2 3 4 5 
Smokeless tobacco use bothers other people. 
1 2 3 4 5 
I am relaxed and therefore more pleasant when using 
smokeless tobacco. 
1 2 3 4 5 
People think I'm foolish for ignoring warnings about smokeless 
tobacco. 
1 2 3 4 5 
I enjoy activities better while using smokeless tobacco. 
1 2 3 4 5 
People view me as being more rugged when I use smokeless 
tobacco. 
1 2 3 4 5 
Smokeless tobacco use is messy. 
1 2 3 4 5 
My using smokeless tobacco has bothered my partner. 
1 2 3 4 5 
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IMPACTS ON SMOKELESS TOBACCO USE 
, The following experiences can affect the pattern of smokeless tobacco use of 

some people. Think of any similar experiences you may be currently having or 
have had in the past month. Then rate the FREQUENCY of each event to a 5 
point scale with 5 = Repeatedly and 1 = Never.. 

5 = Repeatedly 
4 = Often 
3 = Occasionally 
2 = Seldom 
1 = Never 

ST32a. 

ST32b. 

ST32c. 

ST32d. 

ST32e. 

ST32f. 

ST32g. 

ST32h. 

ST32i. 

ST32j. 

When tempted to use smokeless tobacco I think of something 
else. 
1 2 3 4 5 
I tell myself I can quit smokeless tobacco If I want to. 
1 2 3 4 5 
I notice that people who don't use smokeless tobacco are 
becoming more negative about smokeless tobacco use. 
1 2 3 4 5 
I recall information people have given me on the benefits of 
pot using smokeless tobacco. 
1 ' 2 3 4 5 
I can expect to be rewarded by others if I don't use smokeless 
tobacco 
1 2 3 4 5 
Warnings about the health hazards of smokeless tobacco make 
me worry. 
1 2 3 4 5 
I get upset when I think about my use of smokeless tobacco. 
1 2 3 4 5 
I remove things from my home or place of work that remind 
me of using smokeless tobacco. 
1 2 3 4 5 
I have someone who listens if I need to talk about my 
smokeless tobacco use. 
1 2 3 4 5 
I think about information from articles and ads on stopping 
smoke ess tobacco u_se. 
1 2 3 4 5 



ST32k. 

ST321. 

I consider the view that using smokeless tobacco can make my 
environment unpleasant. 
1 2 3 4 5 
I tell myself that if I try hard enough I can keep from using 
smokeless tobacco. 
1 2 3 4 5 

5 = Repeatedly 
4 = Often 
3 = Occasionally 
2 = Seldom 
1 = Never 

ST32m. 

ST32n. 

ST32o. 

ST32p. 

ST32q. 

ST32r. 

ST32s. 

ST32t. 

ST32u. 

ST32v. 

ST32w. 

I find society changing in ways that make it easier for people 
who don't use tobacco. 
1 2 3 4 5 
My need for smokeless tobacco makes me feel disappointed in 
myself. 
1 2 3 4 5 
I have someone I can count on when I'm having problems. 
1 2 3 4 5 
I do something else instead of using smokeless tobacco when I 
need to relax. 
1 2 3 4 5 
I react emotionally to warnings about smokeless tobacco. 
1 2 3 4 5 
I keep healthy substitutes around me to help me q_uit using 
smokeless tobacco. 
1 2 3 4 5 
I am rewarded by others if I don't use smokeless tobacco. 
1 2, 3 4 5 
I think about my doctor/ dentist/nurse telling me to stop 
using smokeless tobacco. 
1 2 3 4 5 
I do things that others have recommended to avoid using 
smokeless tobacco. 
1 2 3 4 5 
People are trying to keep others from using smokeless 
tobacco. 
1 2 3 4 4 
Smokeless tobacco is becoming more socially unacceptable. 
1 2 3 4 5 
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, WITHDRAWAL SYMPTOMS 

While trying to quit smokeless tobacco, how serious have each of the following 
problems been for you? (If you have never tried to quit, circle 1 for each item). 
Please indicate the seriousness of each problem according to the 5 point scale 
with 5 = Extremely Serious 1 = Not At All Serious. 

5 = Extremely Serious 
4 = Very Serious 
3 = Moderately Serious 
2 = A Little Serious 
1 = Not At All Serious 

ST33a. Weight gain 
1 2 3 4 

ST33b. Digestive problems 
1 2 3 4 

ST33c. Headaches 
1 2 3 4 

ST33d. Depression or low mood. 
1 2 3 4 

ST33e. Fatigue 
1 2 3 4 

ST33f. Difficulty concentrating 
1 2 3 4 

ST33g. Irritability 
1 2 3 4 

ST33h. Nervousness 
1 2 3 4 

ST33i. Craving for tobacco 
1 2 3 4 

ST33j. Frustration 
1 2 3 4 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 
ST33k. Thinking about a chew/ dip 

1 2 3 4 5 

THANK YOU VERY MUCH FOR YOUR PARTICIPATION. 




