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Abstract 

Bulgaria has recently emerged as one of the countries characterized by strikingly 

high death rates due to stroke, heart disease and different types of cancer. No serious 

attempt at dynamic analysis of the behavioral factors contributing to these high disease rates 

exists. It is clear that in order for this trend to be changed, the group within the age range of 

onset of most unhealthy behaviors needs to receive special attention. These facts and the 

lack of systematic exploration of the behavioral health risks of adolescents underline the 

importance of the proposed study. 

The project had three goals: 1/ Measurement development and validation of 

smoking cessation, smoking prevention and stress related measures for Bulgarian 

adolescents; 2/ exploration of factors associated with smoking cessation and prevention 

in the same population; 3/ applied comparison of logistic regression analysis and 

discriminant function analysis for models with binary outcomes. In the total sample 

recruited from 12 high schools in Bulgaria (N=673), 276 (41.0%) participants were 

classified as smokers and quitters and 369 (54.8%) were nonsmokers. Measures with 

good psychometric properties were developed for decisional balance (DB) and self

efficacy (SE) for smoking cessation and prevention among ever smokers and 

nonsmokers respectively. The stage distributions of all measures confirmed theoretical 

predictions. Thus the validity of these TTM constructs for the Bulgarian adolescent 

population was supported. Two stress measures were also validated in the sample. 

These validated measures can be used with confidence in future research. 

A series of logistic regression and discriminant function analyses were 

performed to explore the factors associated with smoking behavior. Smoking status was 



operationalized in a variety of ways in an attempt to differentiate between the factors 

related to smoking initiation, progression to regular smoking and smoking cessation. 

Attitude towards smoking bans was the single predictor that was retained across all 

models. In addition factors that differentiated between current smokers and ex-smokers 

were age, smoking status of family members and temptation to smoke. Nonsmokers at 

risk were differentiated from committed nonsmokers by scores on pros of staying 

smoke free, temptations and belief that smoking is harmful to health. Variables that 

distinguished between smokers and nonsmokers were age, GP A, smoking status of 

sibling and friends and beliefs that smoking is harmful to health. These data failed to 

provide evidence for a relationship between levels of perceived stress and smoking 

behavior, contrary to expectations. These results provide some insight into the factors 

that need to be considered when smoking cessation and prevention programs for this 

population are developed. 

Logistic regression and discriminant function analysis on data with binary 

outcomes resulted in models with comparable overall classification rates. For models 

with very different group sample sizes and equal prior probabilities, however, the 

logistic regression models had lower sensitivity. The logistic regression procedure 

demonstrated more sensitivity to the choice of classification threshold than DF A did in 

these data. Researchers should take this characteristic into account when selecting a 

method for analysis, since it strongly influences classification results. 



Preface 

The presentation of this dissertation is organized into separate chapters following a 

manuscript format that facilitates future paper submission, however, entails some 

redundancy for the reader. The measurement development work for the Decisional Balance 

and Self-efficacy for smokers is presented in Chapter 2 and for nonsmokers in Chapter 3. In 

addition Chapter 4 presents the results of the validation of the stress scales used in the 

study. The results for the analyses on prediction of smoking status are presented in Chapter 

5, the logistic and DF A models for smokers are presented in Chapter 6 and the logistic and 

DF A analyses for nonsmokers is in Chapter 7. Finally the general conclusions, limitations 

and direction for future work are presented in Chapter 8. 

v 
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Chapter 1. Introduction 

Statement of the problem 

Bulgaria is a small Eastern European country in the less developed Balkan region of 

the European continent. On health maps Bulgaria has recently emerged as one of the 

countries characterized by strikingly high death rates due to stroke, heart disease and different 

types of cancer. The death rate due to cardiovascular disease was four times higher than the 

average for Europe and the death rate due to cancer has shown an increasing trend as 

compared to the decrease reported for other European countries (WHO, 2001). A number of 

explanations for this phenomenon have been proposed, but all of them have been based on 

outside analysis of general statistical data. No serious attempt at dynamic analysis of the 

behavioral factors contributing to these high disease rates exists. It is clear that in order for 

this trend to be changed, the group within the age range of onset of most unhealthy behaviors 

needs to receive special attention. The sharp increase in the use of psychoactive substances 

among adolescents in Bulgaria in the years after the fall of the communist regime in 1989 

(Anguelov, Petkova & Lazarov, 1999), as well as the additional burden of stress, related to a 

changing economy and restructuring of major social institutions (including the educational 

and health systems) puts additional burden on the young people in Bulgaria (Botcheva, 

Feldman, Liederman, 2002). These facts and the lack of systematic exploration of the 

behavioral health risks of adolescents underline the importance of the proposed study. 

Special attention will be focused on smoking because relatively little attention is paid to this 

problem and its prevalence among adolescents, despite the evidence of overwhelming 

adverse health effects from tobacco use. 

1 



The constructs of the Transtheoretical model of behavior change (TIM) - a well

established paradigm in the field of behavioral health psychology - was adopted and used in 

the study. The model approaches the study of behavioral change through description of 

stages of readiness to change specific behavior and the accompanying processes and 

outcomes (Prochaska & DiClemente, 1983). Research evidence from a large number of 

studies suggests that individuals move through a series of changes, while attempting to quit 

unhealthy behaviors (e.g. smoking) or acquire healthy ones (e.g. exercise) (Prochaska, 1994). 

While progressing through these stages, individuals also utilize a number of behavioral, 

cognitive and experiential constructs, such as decisional balance and self-efficacy, which also 

help determine individuals' readiness to change. 

The goal of this dissertation was to adapt and develop model-based questionnaires 

for assessing the smoking attitudes and behavior of teenagers in Bulgaria and examine 

their connection with levels of stress and coping skills in this group. The measures are 

based on those developed for US teenagers based on the Transtheoretical model of 

behavior change (TTM). The major strengths of the project are its focus on an 

understudied population at high risk and its potential for future development into an 

effective intervention for this group. 

Justification for and significance of the study 

Health crisis in Eastern Europe 

In western countries over the last 20 years there has been a steady decline in the 

smoking prevalence rate and consumption of cigarettes, accompanied by increasing efforts to 

control tobacco usage through bans on smoking in public places, taxation, health promotion, 

2 



prohibiting sales to minors and variety of smoking cessation programs (Fava, Velicer, & 

Prochaska 1995). At the same time smoking rates in Central and Eastern Europe have been 

increasing, leading to a rapid rise in premature mortality of middle aged men, due mainly to 

cancer, stroke and cardiovascular disease (Corrao, Guindon, Sharma, & Shokoohi, 2000). 

This rapid rise is described as an epidemic in the region. A number of studies have attempted 

to explain the major causes for this phenomenon. (Bresch 1997; Kubik, et al., 1995, Watson 

1995, Feaechem 1994), but definitive causal explanations have not been provided in the 

scarce literature, although some important observations should be mentioned. 

As this rise in premature mortality was caused mainly by chronic illnesses belonging 

to the group of preventable diseases, the traditional behavioral factors of smoking, calorie 

intake, alcohol consumption and sedentary lifestyle have been examined as likely causes. Not 

surprisingly the trend towards a sharp increase in cigarette consumption starting in the sixties 

and continuing through the nineties among males in the region (Kubik et al., 1995) led to 

increases in the mortality due to lung cancer. This trend was especially noticeable in the 

countries that had low levels of cigarette consumption in the beginning of the period, such as 

Bulgaria and East Germany, but reached alarmingly high rates of mortality (about 40%) due 

to lung cancer attributed to tobacco in the late eighties. 

Even though the role of increasing tobacco consumption in the observed death rates is 

undeniable and widely accepted, some authors maintain that this factor alone cannot be 

responsible for the epidemic (Bresch, 1997; Ginter, 1998). Paradoxically the review of the 

other traditional risk factors for heart disease - fat and alcohol consumption - found 

comparable levels in the East and West countries and even favorable readings for the East 

countries in some regards. For instance, although the consumption of meat and animal fat had 
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more than doubled in Bulgaria in the period from 1950 to 1990, it never reached the levels 

reported in the United States (Bresch, 1997). These observations indicate that the traditional 

risk factors for cardiovascular disease, with the exception of smoking, seem to be poor 

indicators for mortality rate in the region (Watson, 1995). A number of alternative 

hypotheses have also been offered to explain these high mortality rates. A possible 

explanatory factor was the lower economic development of the region. Many studies have 

shown the link between wealth and health, but according to their wealth indicators Eastern 

European countries should be enjoying much better population health. The average mortality 

risk of28% for the region is similar to the figures for much poorer countries in the Middle 

East and North Africa (23%) (Faechem, 1994). These numbers indicate that although the 

economic situation in Eastern Europe does contribute to the decline in health, it alone cannot 

account for the great disparities of health indices with the West. 

In a similar way, the environmental pollution and health care systems have been 

blamed, but when the data is examined, it reveals that these indicators do not drastically 

differ for the Western and Eastern parts of Europe, and 1:herefore cannot be singled out as 

major causes. For example, according to study results Eastern countries had lower levels of 

nitrogen oxide of vehicle emissions (Watson, 1995). 

Poor health care has also been identified as a risk factor (Bresch, 1997). It is true that 

the efficiency of the health system and the quality of equipment has been poorer in the East 

and recent health system reforms worsened the situation in many counties. At the same time 

comparable numbers of health specialists and doctors have been reported for both regions 

(Dimitrakov, 1996). So it seems that the poor health care efficiency alone cannot account for 
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the increasing death rates, especially when the gender specificity of the phenomenon is taken 

into account (Cockerham, 1999). 

As traditional risk factors could not completely account for the development of the 

health crisis in the region, some authors turned to the examination of the specific 

"psychosocial factors" (Watson, 1995) that could provide some increased understanding of 

the problem and point towards development of prevention programs. Such attention is well 

justified when the specific development of the countries in the region is taken into 

consideration. After World War II all the countries in the region were drastically converted 

into communist states with characteristic totalitarian economic and political systems. This led 

to the establishment of a "toxic psychosocial environment" (Ginter, 1997), characterized by 

lack of personal perspective, chronic stress, anger, hostility and apathy. Important indicators 

of the influence of these factors are the development of a "divided personality'', and high 

suicide rates (Health for all, 1997). The transition to a democratic political system and market 

economy in the early nineties, although positive changes in the long run, brought new 

stresses to the population such as high rates of unemployment, high levels of insecurity and 

uncertainty and a great sense of disillusionment with the political system (Watson, 1995). All 

these changes and the resulting psychosocial climate might be important moderators, which 

also help to explain the deteriorating health in the region and the epidemic of stroke and 

cardiovascular disease. 

This review suggests that with the significant exception of smoking, traditional risk 

factors alone cannot fully explain the high prevalence of preventable chronic diseases in the 

region. Although psychosocial factors leading to stress may be important, some important 

differences across countries exist. Effective prevention and intervention programs in the 
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region need to address the high tobacco consumption in the region and take into account the 

specifics of each country. This type of research is very scarce. 

The case of Bulgaria 

Bulgaria has also followed this pattern of deteriorating health and increases in 

cigarette consumption in the region. Percentages of smokers have reached alarmingly 

high levels among men (49.2%), adolescents (24% for males and 31 % females) and even 

health professionals (52.3%) (Corrao et al., 2000). According to other sources these 

figures are even higher, reaching 61.1 % smoking prevalence among male population 

(Uitenbroek, 1996) and 36% among adolescents (Shafey, Dolwick & Guindon, 2003) 

and the trend is for further increase. At the same time the mortality rate for the population 

shows a steady increase in the last decade with invariably increasing numbers in the leading 

cause of death- cardiovascular diseases (Ginter, 1997). The role of tobacco consumption in 

this health problem is acknowledged by the Ministry of Health in Bulgaria, which included 

smoking as one of the priority challenges the country needs to face in its health strategy until 

year 2010. High and steady levels among men, steady increase in the levels among women 

and an aggressive invasion among youth of both genders characterize the problem of 

smoking rates in Bulgaria (Ministry of Health, 2001) 

Some efforts have been made to control tobacco products in Bulgaria. Advertising 

and sales to minors are officially banned, but the lack of appropriate enforcement leads to 

very low effectiveness. The lack of efficiency of the imposed measures is well illustrated by 

the fact that 65.1 % of students who smoke report that they buy their cigarettes freely in the 

store (GYTS, 2003). Smoking is prohibited in educational and health facilities, government 

buildings and public transportation but it is allowed and heavily practiced in all other public 
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places (restaurants, bars, pubs, clubs), which are often visited by youth and become a 

powerful channel for promotional activities for the tobacco companies (Shafey et al., 2003). 

As a large producer of tobacco, Bulgaria maintains very low prices of cigarettes of domestic 

brands ($0.40 average cost per pack), which has more than 90% of market share. 1bis low 

cost facilitates easy access to tobacco products. 

As a state in a transitional political and economic period, Bulgaria was unable to 

adequately counteract the tobacco industries and the growing health problem of smoking. 

Even though in the last two years main changes in tobacco related policy have been 

introduced (WHO, 2002; Ministry of Health, 2002), the support for health promotion 

activities, smoking prevention and educational activities in the last decade has been 

particularly weak (Balabanova, Bobak & McKee, 1998). The reports on some prevention 

strategies most often describe some pilot programs and prevention efforts (Anguelov et al., 

1999) and short term campaigns such as "Quit and Win" (Tulevski & V asilevski, 2000) and 

theme competitions "No to cigarettes" (Kotarov, 2002), performed as a part of an 

international campaign. 

Overall this context does not provide many anti~tobacco messages, placing 

adolescents at high risk for smoking initiation and accompanying health hazards. Although 

unfortunate, this situation highlights the need for research to shed light on the specific needs 

of this population, so that effective, low cost smoking intervention and prevention programs 

can be developed. 

Predictors of smoking initiation and cessation 

Globally, smoking is one of the leading preventable causes of premature death, 

dramatically increasing the risk of cancer, heart disease and other health problems. 
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Tobacco accounted for more than four million annual deaths in 1998 and the estimates 

are that this number will double by the year 2020 (WHO, 2003). Smoking initiation for 

adult users usually occurs during adolescent years (Fiore, 1992) and smoking is unlikely 

to occur if it is not started during adolescence (US Surgeon General, 1994 ). At the same 

time it is estimated that around 50% of teenage youth that initiate smoking remain 

addicted for 16 to 20 years (Najem, Batuman, Smith, & Feuerman, 1997). Therefore the 

development of quality prevention programs for teenagers is very important. 

Good smoking prevention programs require better understanding of the factors that 

influence smoking initiation and maintenance in adolescence. This need has given a rise to a 

substantial body of research into the psychosocial correlates of smoking, attempting to 

explain the mechanisms of smoking initiation (US Surgeon General, 2000). As Pederson et 

al. (1998) note, there are problems in interpreting and summarizing the results of these 

studies, due to differences in study designs, variety of measures and large variability of the 

combinations of included variables. Despite these inconsistencies there are a number of 

factors that emerge across a large number of the proposed models and thus allow for some 

more general statements (Pederson et al., 1998). V ariabies that have been consistently 

associated with smoking are stress (Byrne & Mazanov, 2003; Koval, Pederson, Mills, 

McGrady, & Carvajal, 2000; SiQuira, Diab, Bodian, & Rolnitzky, 2000; Wills, 1986; 

Weinrich, Hardin, Valois, & Gleaton, 1996,), coping strategies (McCubin, Needle, & Wilson, 

1985; Siquierra et al., 2000; Vollrath, 1998;), self esteem (Glendinning & Inglis, 1999; 

Jackson & Henricksen, 1997; Kawabata, Shimai & Nishoka, 1998), peer influence (Griesler 

&Kandel, 1998; Jackson, 1997; Urberg, Cheng, & Shyu, 1991), risk taking (Coogan, 1998) 

and family influence (Piko, 2000; Proescholdbell, Chassin, & MacKinnon, 2000; Wang, 
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Fitzhugh, Westerfield, & Eddy, 1995). Although not so broadly studied, tobacco related 

marketing has also been often pointed out as a risk factor for smoking initiation (Unger, Cruz, 

Schuster, Flora, & Johnson, 2001) and could play an important role in a weakly regulated 

tobacco marketing environment. 

Smoking and stress 

Stress, measured in a variety of ways is consistently and repeatedly associated with 

smoking initiation and maintenance in adult and adolescent samples (Byrne, 1995, Mitic & 

McGuire, 1985; Debbie & Jeffery, 2003; Dugan et al; 1999; Pederson, et al., 2001; 

Sussman, Brannon, Dent, & Hansen, 1993; Wills 2002; Wills, 2002). Stress can be measured 

through the number of negative events occurring in a certain time period or through the 

subjective evaluation of a person who rates the degree of stress he or she experiences (Cohen, 

1983). The latter approach to stress management follows the cognitive appraisal paradigm 

suggested by Lazarus and Folkman (1984). When the link between smoking and stress has 

been studied, this type of measure has been used most often since it involves the cognitive 

appraisal of the situation as stressful or not and leads to specific behavioral responses. This 

approach does not undermine the potential influence of negative life events, but rather allows 

for a better discrimination among individuals with different levels of coping skills. 

The teenage years are the transition from childhood to adulthood, characterized as a 

time of increased anxiety, experimentation, risk taking and rebelliousness. Such a dynamic 

period leads to increased levels of stress and it is hypothesized that some adolescents may 

tum to smoking as a coping strategy (Mitic & McGuire, 1985). A number of studies support 

this hypothesis, showing that a perceived high level of stress is often mentioned as an 

important factor for starting to smoke among adolescents (Enomoto, 2000; Koval et al., 
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2000). Among users, smoking is often described as a means for relaxation and search for 

positive emotions (Chabrol, et al. 2000), which allows smokers to view it as a coping 

mechanism. There is also evidence that smokers usually possess lower coping competence 

and use negative coping methods (anger and helplessness) compared to nonsmokers 

(Siqueira et al. , 2000). The perception that smoking relieves stress is also one of the factors 

playing a major role in progression to regular smoking (Najem et al., 1997). 

Although the correlation between smoking and stress is well documented, some 

controversy exists in the interpretation of these findings. The traditional interpretation of 

these reports presents increased stress as a risk factor for smoking initiation, thus assigning 

stress a causal position in the stress-smoking relation (Wills, 2002). Such an interpretation is 

also consistent with the reports of smokers that cigarettes help them reduce stress. At the 

same time, it has been suggested that the connection is found only in cross-sectional studies 

and was much weaker when assessed prospectively and is stronger for girls than for boys 

(Byrne & Mazanov, 2003). In addition the connection between stress and smoking leads to a 

paradox, pointed out by Nesbitt (1973): smokers report themselves as calmer when smoking, 

but their physiological arousal goes up. In an attempt to resolve this paradox, Parrot (1998, 

1999) suggests an alternative interpretation of the consistent correlation between smoking 

and stress. According to his theory, smokers in fact experience higher levels of stress (Parott, 

2000) and depression (Coogan et al., 1998) due to the negative effects of withdrawal 

symptoms added to their daily stress level. The perceived "benefits" of tobacco use by 

smokers are simply reversed unpleasant abstinence effects, which are not experienced by 

non-smokers (Parott & Kaye, 1999). 
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It is hard to resolve this controversy with existing data, as the majority of the reported 

studies are cross-sectional and do not allow for causal interpretations. One longitudinal study 

has been reported (Wills, 2002) that tested the directionality of the stress-smoking relation 

and did not find support for Parrot's hypothesis that smoking leads to increased stress. As the 

study was based solely on self-report measures, the results may only confirm a widespread 

belief of the stress-relieving functions of smoking or reflect the actual experience of smokers 

of reduced stress without identifying the causes for the experience of stress in the first place. 

Even though the directionality of the stress - smoking relation cannot be determined, 

its existence is an important part of the smoking profile of a given population. Tue large 

number of studies evaluating this relationship for a variety of western country samples 

supports its importance. No comparable studies exist in the literature for Bulgarian 

adolescents and thus, this needs to be done. 

Coping strategies 

If smoking is so broadly perceived as a way to deal with stress, then a larger 

variety of coping strategies accompanied with confidence in successful coping skills 

should be negatively correlated with smoking initiatio·n and positively correlated with 

smoking cessation. Research supports this statement. A number of studies have reported 

relationships between coping skills and smoking behavior (Castro, Maddahian, 

Newcomb, & Bentler, 1987; Rabois & Haaga, 2003; Koval & Pederson, 1999; Siqueira et 

al., 2000; Sussman et al. , 1993). Sometimes coping skills are separated into positive 

(social support, cognitive processing) and negative (anger, helplessness) and positive 

skills are associated with lower risk of smoking (Loon, Tijhuis, Surtees & Ormel, 2001 ; 

Siqueira et al., 2000). Coping competency and self-efficacy play an important role in the 
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stress-smoking relationship (Fargan, Eisenberg, Frazier, Stoddard, Avrunin & Sorensen, 

2003) and any study attempting to describe it needs to pay attention to these two factors. 

If teenagers are provided with alternative ways to cope with the stresses in their lives in 

addition to smoking prevention messages, better smoking prevention and cessation 

programs may be developed. 

Tobacco Marketing Receptiveness 

Pro-tobacco marketing campaigns have traditionally been associated with 

increased risk of smoking initiation among adolescents and other targeted populations. 

Anti-tobacco marketing campaigns have been relatively novel and built on a smaller 

budget. This led to increased interest in the mechanisms through which tobacco related 

marketing works. 

The relation between increased smoking initiation and marketing campaigns of 

certain cigarette brands has been well documented. For instance, in 1980 smoking among 

adolescents increased after the introduction of Joe Camel (Pierce et al., 1991). Similar 

evidence has been reported for different brand names (Hastings, Ryan, Teer, & 

MacKintosh, 1994; O'Keefe & Pollay, 1996; Pierce and Gilpin, 1995,). These reports 

have been criticized for their correlational nature and for their choice of measures (Biener 

& Siegel, 2000; Pechmann, 2001 ). But an increasing number of longitudinal studies 

support this general finding and confirm the role of pro-tobacco marketing exposure as a 

risk factor in smoking initiation (Biener & Siegel, 2000, Choi, Ahluvalia, Harris, 

Okuyemmi, 2002). Due to the pervasiveness of tobacco slogans and advertising materials 

in the environment, a large percent of adolescents are exposed to them, but not all of those 

exposed become smokers. This fact suggests that further research into the mechanisms 
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through which tobacco marketing may work will be important. Some results to date suggest 

that receptivity to tobacco marketing messages, measured by ownership or desire to own and 

intention to use a tobacco promotional item is the best predictor of smoking initiation among 

adolescents (Unger et al., 2001; Biener & Siegel, 2000). It can be argued that increased levels 

of tobacco marketing would make a larger percentage of adolescents receptive to the 

messages, especially when they are specifically designed to target youth. In addition there is 

some evidence that tobacco marketing can undermine effective parenting styles that would 

normally play a preventive role (Pierce, Distefan, Jackson, White & Gilpin, 2002). Perceived 

pervasiveness of promotional messages also discriminated smokers from non-smokers 

(Unger et al., 2001 ). 

To reduce the influence of tobacco marketing in some countries counter 

advertising campaigns have been launched (Sly, Hopkins, Trapido, & Ray, 2001). 

Reports on the effectiveness of these campaigns have been inconsistent, with some 

reporting successful outcomes, while others fail to find an association between the 

antismoking messages and smoking initiation and cessation rates in the targeted 

population (Unger et al., 2001). A recent cross-sectional study exploring the effects of 

pro- and anti-tobacco advertising in the same cohort found some evidence for a protective 

effect of anti-tobacco campaigns, but the effect was weaker and unable to counteract the 

pro-tobacco effects (Straub, Hills, Thompson & Moscicki, 2003). In a longitudinal study 

no protective effect was found for anti-tobacco advertising effects (Straub, Hills, 

Thompson, & Moscicki, 2002). A review of the antismoking campaign studies seems to 

lead to the conclusion that well-designed and sufficiently funded campaigns are 

successful in changing adolescents' attitudes towards cigarettes and deterring them from 
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smoking. But further research is needed to discover the right approach and messages that 

need to be included in these designs (Pechmann, 2001). 

In Bulgaria, tobacco marketing and promotional campaigns have only recently 

been regulated and are still very actively present. On the other hand, antismoking 

campaigns are practically non-existent. For this reason the present study will include 

evaluation of the effects of perceived smoking ads pervasiveness and receptivity to 

marketing messages as one factor influencing smoking behavior. 

Peer Influence 

Adolescence is the developmental period when an older child becomes more 

independent and more separate from his/her family, ass/he approaches adulthood. 

Adolescents are presumed to accept fewer attitudes and values primarily from the family 

and gradually grow more influenced by their peers. This shift in values and attitude 

formation also leads to different factors that influence teenagers' behaviors. The pattern 

is true for smoking as well. Many studies have found that peer smoking is a very strong 

predictor of adolescents ' smoking status (Alexander, Piazza, Mekos, Valente, 200; Flay, 

Phil, Hu, & Richardson, 1998; Lewinsohn, Brown, Seely, & Ramsey, 2000; Urberg et al. , 

1991 ; Wang et al. , 1995). Although the relationship is often assumed to be causal it needs 

to be pointed out that three major transmission mechanisms can be identified: modeling, 

peer pressure and selective association (Urberg et al., 1991). In selective association 

models, friends are selected on the basis of similarity, which may very well include 

smoking status. This mechanism reveals the possibility for a two-way relationship 

between peers' smoking and adolescents' smoking status. Still the consistency of 

emergence of peer smoking as a reliable predictor for smoking initiation makes it an 
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important variable to explore in a new population. Reports of ethnic differences in the 

importance of peer influence exist (Griesler & Kandel, 1998; Unger et al., 2001), but 

overall the correlation is found across cultures (Kaplan, Springer, Stewart & Stable, 

2001; Piko, 2001; Unger, Yan, Shakib, Rohr Brach, Chen, Qian et al., 2002). These facts 

provide additional support for the inclusion of peer influence as a factor in this study of a 

Bulgarian sample. 

Family Influences 

Parenting practices are another important factor associated with early smoking 

initiation especially in the earlier years of adolescence. While the effect of parent 

smoking appears to be smaller than the effect of peer smoking (Kaplan, Springer, 

Stewart. & Stable, 2001), there is evidence that aspects of parenting style can reduce the 

onset of smoking. The list of these factors includes parent-child discussion of smoking 

and clearly set rules for consequences of smoking (Chassin, Presson, Todd, Rose, & 

Sheran, 1998; Jackson & Henriksen, 1997), perceived disapproval of smoking 

(Eisenberg, & Forster, 2003), parenting style with high levels of intimacy and autonomy 

(O'Byme, Haddock, & Poston, 2002) and home smoking restrictions (Proescholdbelt et 

al., 2000). The combination of these characteristics is sometimes referred to as 

authoritative parenting and has been considered to play a major role in successful 

socialization and to protect adolescents from substance abuse (Pierce et al., 2002). 

Conversely, parental smoking exposure (Jackson & Henriksen, 1997) increases the risk 

of smoking initiation. These reports suggest that family influences are also worth 

exploring when a new population is surveyed. 
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Demographic Variables 

A number of additional factors are also included in almost any study trying to 

explore the predictors of smoking initiation and cessation. These include gender, age, 

socioeconomic status and level of education of the parents. Some of these variables are 

inconsistently associated with adolescent smoking initiation, probably because they are 

highly sample specific. All of these demographic characteristics will be included in the 

present study for better description and understanding of the sample. 

The Transtheoretical model 

Overview 

Over the last 20 years of extensive research the Transtheoretical model of behavioral 

change (TIM) has proved to be one of the best frameworks for behavioral change (Redding, 

Rossi, J. , Rossi, S., Velicer, & Prochaska, 1999). It emerged as an integration of the ideas in 

the leading theories of psychotherapy and behavioral research (Prochaska, Redding & Evers, 

2002). Initially the model was developed for smoking cessation, but has rapidly expanded 

and has been applied across a wide variety of behaviors (dietary fat reduction, substance 

abuse prevention, condom use, mammogram screening, exercise, etc.) and diverse 

populations (Prochaska et al, 1994). Transtheoretical model-based interventions have been 

developed that are cost-effective and applicable to adolescent populations (Redding et al. 

1999). 

The TTM explains behavior change through the relationship among several core 

constructs: stages of change, processes of change, decisional balance and self-efficacy 

(situational confidence to resist/temptation to relapse). In this framework, behavior change is 

viewed as a process over time, which involves progress through series of stages 
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(precontemplation, contemplation, preparation, action and maintenance). The model is often 

described as involving three dimensions: the temporal dimension, the dependent variable 

dimension and the independent variable dimension (V elicer, Prochaska, Fava, Norman, & 

Redding, 1998). The most important organizing construct is the temporal dimension 

represented by the Stages of Change. The Processes of changes are viewed as a series of 

independent variables, while the Decisional Balance and Temptation scales are the outcome 

measures in the model (Velicer et al., 1998). The constructs of the model will be examined 

in greater detail below as well as its application to smoking and stress, adolescents and across 

cultures. 

Stages of change 

Tue stage of change is the key organizing construct of the model (V elicer et al., 

1998). It reflects an individual's readiness to take action in desired direction and represents 

the temporal dimension of the model, according to which change is a process that goes 

through five stages: 

Precontemplation: In this stage people are not planning to take any action in the near 

future (usually defined as the next six months). People are in this stage usually because they 

are demoralized, resistant and not well informed or due to a number of unsuccessful attempts 

to change. Traditional health promotional programs do not target and even exclude people 

with such characteristics. 

Contemplation: Characteristic for this stage is the intention to change behavior in the 

next six months. People are aware of both the pros and cons of changing. Due to this balance 

between the benefits and barriers many people stay in this stage for long time and become 

"chronic contemplators (Velicer et al., 1998). 
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Preparation: In this stage people are ready to take action in the immediate future (the 

next month) and have already made some significant step towards changing in the last year. 

Action: To be in the action stage people must have met some significant measurable 

criteria of change in their life-style in the past six months. In some models this change of 

behavior is equated with the change, but in the TIM this is only one of the five stages of the 

complex process of change. In this stage a serious danger of relapse to an earlier stage (i.e., 

slipping back into the undesired behavior) exists. 

Maintenance: In this stage people have managed to keep the desired behavior change 

for a prolonged period of time (usually at least six months). The major goal for people in this 

stage is to prevent relapse, although the temptation to return to the unwanted behavior is 

largely reduced compared to those in the Action stage. 

People who need to change their behavior are in one of the first three stages. It has 

been demonstrated that the distribution of adults across stages follows a consistent pattern for 

smokers in the United States. Approximately 40% are in Precontemplation, 40% in 

Contemplation and 20% in the Preparation stage (Velicer, Fava, Prochaska, Abrams, 

Emmons, & Pierce, 1995). The distribution in European. samples is quite different (Etter, 

Pemeger, & Ronchi, 1997) with 70% of smokers in Precontemplation and only 10% in 

Preparation. People in the early stages are expected to take less action than people in more 

advanced stages. This stage effect is considered one of the most important determinants of 

behavior change and has been demonstrated to be rather consistent and stable in intervention 

trials (Prochaska, Velicer, Prochaska & Johnson, 2004). 
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Decisional balance 

Decisional balance is the construct that indicates the relative weight a person ascribes 

to pros or cons of changing, thus revealing attitudes towards the target behavior and 

providing an indicator of the committed decision to start the change (Plummer et al. 2001 ). 

The construct was derived from Janis and Mann's model of decision making (Janis & Mann, 

1977). Although the initial model included four separate categories, an empirical test of the 

model with a sample of smokers revealed only two factors : the Pros and Cons 01 elicer, 

DiClemente, Prochaska, & Brandenburg, 1985). This structure has replicated across a series 

of at least 12 behaviors (Prochaska et al. 1994) and was integrated in the model in this form. 

A predictable pattern has been observed in the relationship between the Pros and 

Cons and the Stages of change across behaviors (Prochaska et al., 1994). In Precontemplation 

the Pros of the behavior far outweigh the Cons. In the later stages the opposite is true with the 

crossover occurring in either Contemplation or Preparation. This finding led to the 

formulation of the strong and weak principles of change (Prochaska, 1994 ). The strong 

principle stated that an increase of one standard deviation is expected in the Cons of the 

unhealthy behavior (or the Pros of the healthy behavior), while the weak principle stated that 

a decrease of a half standard deviation would be expected in the Pros of the unhealthy 

behavior (or the Cons of the healthy behavior). 

Self-efficacy 

Self-efficacy is a situation-specific construct, which provides information on the 

individual ' s potential to cope with any high-risk situation without relapsing to the unwanted 

behavior. The construct has been adapted from Bandura' s self-efficacy theory (Bandura, 

1977, 1982) as well as Shiffinan' s coping model ofrelapse and maintenance (Shiffinan, 
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1986). This construct is represented by a Temptations measure (smoking) or a Confidence 

measure (stress). The Temptation measure assesses the urge to engage in certain behavior in 

specific situations, while the Confidence measure evaluates the perceived ability of the 

individual to resist and not engage in the problematic behavior. In fact the two measures 

typically have identical structures and the same set of items, but use different response 

formats (V elicer et al., 1998). The structure of the construct is characterized by three factors, 

reflecting the most common types of risky tempting situations: negative affect, habit strength 

(craving) and positive social situations. The measures are good predictors of relapse in later 

stages. 

This construct also has demonstrated a predictable pattern in relation to stages. The 

Temptations scale is represented by a monotonically decreasing function across stages, while 

the Confidence measure by a monotonically increasing function across the stages. 

Processes of change 

The processes of change are the strategies and techniques that are used to help the 

person to successfully make the behavior change and maintain it (Prochaska, Redding & 

Evers, 2002). They represent the independent component of the model and are characterized 

as the overt and covert behaviors that people use to progress through stages. Ten processes 

have received consistent empirical support in research (Prochaska & DiClemente, 1983). The 

processes are divided into two higher-order groups: Experiential processes used mainly in the 

early stages of change and Behavioral processes, used at the later stages. As the present study 

will not include processes measures, the construct will not be presented in greater detail. 
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Applying the '!TM to smoking cessation 

Smoking cessation is the area in which the largest amount of empirical research 

and data involving the Transtheoretical model has been collected. A large number of 

reliable measures have been developed and the relationships between the constructs of 

the model have been verified in cross-sectional (Fava, Velicer, Prochaska, 1995; 

Prochaska, DiClemente, Norcross, 1992) and longitudinal studies (DiClemente et al., 

1991; Prochaska, DiClemente, Velicer, Ginpil, & Norcross, 1985). In addition a number 

of interventions based on the TTM have been successfully developed (Pallonen, et al. , 

1998; Redding et al. , 1999; Velicer & Prochaska, 1999; Velicer et al. 1993, 1998). 

TI'M measures for adolescents 

Although the TTM was originally developed for adult populations and the largest 

amount of work is in the area of smoking cessation, the model has also been applied to 

adolescents (Anatchkova et al. 2002; Elder et al. 1990; Pallonen, 1998; Pallonen et al., 

1990, 1998a, 1998b; Prokhorov et al., 2002; Redding et al. , 1998; Stem et al. , 1987; 

Kremeres, Mudde, & De Vries, 2001 ; Aveyard, Lancahsire, Almond & Cheng, 2002). The 

work with adolescent samples sets new challenges as both cessation and prevention tasks 

must be addressed at the same time. For this to be accomplished additional development 

of the TTM measures was conducted. 

Stages of change algorithm for adolescents 

For adolescent populations the staging algorithm needs to include the progress 

towards smoking acquisition for non-smokers in addition to the existing five stages of 

change for smoking cessation (Plummer et al. , 2001). An integrated measure has been 

developed which included three additional stages for acquisition (aPc, aC and aP), which 
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are the mirror images of the first three stages for cessation (Pallonen et al. , 1998). The 

algorithm first established smoking status and then smokers and non-smokers are asked 

different set of questions to determine their stage. Stage distributions for adolescents also 

differ from those demonstrated in adult populations. Among smokers slightly fewere 

adolescents (35%) in the PC stage have been found compared to adult smokers. The 

smoking initiation staging algorithm is unique for adolescents. According to existing 

results, approximately 90% of adolescents have been staged as Acquisition-

Precontemplation (aPC), that is, not being at risk for smoking initiation (Plummer et al., 

2001; Redding et al. , 1998). 

Decisional balance and temptation scales for adolescents 

Decisional balance measures for adolescent smokers and nonsmokers have also 

been developed (Migneault, Velicer, Prochaska, & Stevenson, 1999; Pallonen, Prochaska 

et al.1998) and different structures have been explored. The psychometric properties for 

TIM decisional balance and temptations measures for smoking cessation and acquisition 

were assessed in a large sample of adolescents (Plummer et al., 2001 ). Of all the models 

tested for decisional balance, the three-factor model proposed by Pallonen, V elicer et al. 

(1998) was the best fitting among both smokers and non-smokers. This model consists of 

three stable first order factors : six items measuring the Cons, three items measuring 

Social Pros and six items measuring Coping pros. The Coping Pros scale demonstrated 

substantial differences across stages of acquisition, supporting its importance as a unique 

factor in smoking acquisition. 

Two different models emerged for the temptation scales for smokers and non-
\ 

smokers. For smokers a four-factor hierarchical model demonstrated the best fit. The four 
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factors were Negative Affect, Positive Social, Habits Strength and Weight Control. For 

nonsmokers a five-factor hierarchical model had the best fit. The first four factors were 

identical with the factors for smokers and the fifth additional factor was labeled Curiosity 

(Plummer et al., 2001). The highly correlated hierarchical models for the Temptation 

scale suggest that a single temptation score is best for use as an outcome measure, while 

the subscale scores are most useful when individualized interventions are developed 

(Velicer et al., 1990). 

The TTM measures and scales described above will be used as a basis for the 

development of measures, tailored for this Bulgarian adolescent population. 

Applying the TTM to stress 

Unlike smoking cessation, stress management is not an area in which the TTM 

has been traditionally applied. Only in recent years has work been initiated for the 

generalization of the model to this problem behavior (Velicer et al., 1998). The process of 

application of the model takes several years and the different constructs are at different 

levels of development. As the temporal dimension is the key aspect of the model the 

Stages of change algorithm for stress management has been developed and tested across a 

number of samples (Robbins et al. , 1998; Fava et al., 2000) and has proven robust across 

samples. 

Situational confidence to manage stress represents the self-efficacy construct. 

This aspect of the model has also been developed and tested in adult samples with 

satisfactory results (Norman et al., 1997). Currently the work on adapting the measures 

for adolescent populations is continuing. Some data from pilot studies has been presented 

on processes of change and decisional balance (Fava et al., 2002, Mauriello et al., 2002) 
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and the same data were used for measurement development work on the Stages of 

Change algorithm. The latest version is currently in the field and will be translated and 

included in this study using a Bulgarian sample. 

Developed specifically for smoking, Transtheoretical model-based interventions have 

demonstrated efficacy in helping people quit smoking across a variety of populations in the 

US and in different countries (Pallonen et al, 1994, 1998; Prochaska et al., 1993, 2001a, 

2001 b; Prokhorov et al, 1995) at a relatively low cost. This makes this paradigm promising 

for adaptation to Bulgarian high school students. 

The project explored the patterns of smoking behavior among Bulgarian high-school 

adolescents providing initial information for factors, correlated with smoking initiation. 

Developing TIM measures for smoking and stress management in Bulgarian high school

aged adolescents will allow us to better understand the factors that influence smoking 

initiation and cessation and the dynamics of the process. Identifying the variables that 

influence the decision to smoke in high school is an important step towards the development 

of strategies to reduce these risks. This study provides a foundation for future intervention 

development using the Transtheoretical model. 

Methodology and procedures 

Research hypotheses 

The present study has two major goals. The first goal is development and validation 

of the TTM measures for smoking cessation and acquisition for Bulgarian adolescents. The 

second is to explore the predictors of smoking behavior for the same population. Although 

the two goals are closely related, the research hypotheses will be listed separately to enhance 

clarity. 
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Measurement development and construct validity hypotheses: 

On the basis of the literature review of other studies adapting the TIM measures to 

new populations, the following hypotheses and research questions have been formulated: 

1. Tue basic structure of the scales for the major TIM constructs (decisional 

balance and temptations) will be replicated for the Bulgarian sample for smoking 

cessation and acquisition. 

2. A different stage distribution is expected for the Bulgarian sample in smoking 

behavior with larger percentage of smokers being in the precontemplation stage of 

change and higher percentage of non-smokers expressing readiness for smoking 

initiation compared to the results found with US adolescent samples. 

3. The pattern of decisional balance and temptation distribution across stages will 

follow the specific predictions made by the model and thus will confirm its internal 

validity and applicability to a Bulgarian sample. 

Predictors of smoking behavior hypotheses: 

Although a large number of studies have researched the factors that influence 

smoking initiation in adolescents, almost no information is available for the problem in 

Bulgaria. Thus this part of the study will be exploratory in nature and the formulated 

hypotheses are secondary in nature, as they are formulated on the basis of research performed 

with different populations. 

4. It is expected that level of perceived stress will be higher for the smokers than for 

nonsmokers. 

5. Stress management skills may act as modifiers of the stress-smoking relationship. 

For those with high levels of perceived stress and high levels of coping skills, 
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smoking will be less likely than for those with similar levels of perceived stress, but 

low coping skills levels. 

6. Other factors, such as family influences, attitudes and beliefs, peer influences and 

smoking related marketing will also influence the degree of involvement with 

smoking and serve as modifiers to the stress-smoking relationship. Family anti

smoking environment, lower perceived prevalence of tobacco related marketing and 

a lower number of friends who smoke will result in a lower likelihood for smoking 

initiation and higher readiness to quit even when perceived levels of stress are high. 

Procedure 

The fieldwork for the project started with a review of Bulgarian scientific journals 

and personal contacts with the organizations dealing with smoking prevention and cessation 

work on site. During this phase official approval for the study was obtained from the 

responsible authorities (see Appendix B) and contacts with principals of schools approached 

for participation were established. 

All items were translated from English into Bulgarian and back translation was 

performed to check the accuracy of the underlying constructs. Since the TIM had not yet 

been applied to a Bulgarian sample, a more culturally sensitive approach to the development 

of measures for this Bulgarian sample was required. For this reason content review and 

cultural tailoring was performed on the translated TIM scales and some new items were 

added to ensure an adequate pool of items. After the translated culturally tailored scales were 

printed and copied, they were distributed to the schools in which permission for the study 

was obtained. Schools were selected to represent the major school types in the country with 

general, technical and humanities profile. All students were asked to read a consent/assent 
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fonn prior to filling out the survey (Appendix C and D). This form described the study 

dure and outlined the participation agreement. Contact information was provided for 
proce 

students who wanted more information. The students were asked to read and keep the form. 

A waiver of signed consent assured the complete confidentiality of participants. The 

completion of the survey indicated that they understood the study and agreed to participate. 

The form also provided information about the purposes of the study. The anonymity and 

confidentiality of participation was guaranteed. An envelope in which the completed form 

was sealed and returned was provided with each questionnaire so that participants' 

anonymity and confidentiality remained protected. No personal identifying information was 

requested. All students were eligible to participate. All participants received a small incentive 

(a set of pens and a small organizer) for their participation after completing the survey. The 

Institutional Review Board at the University of Rhode Island reviewed and approved all 

procedures and forms used in this study for the protection of participants. 

Participants 

Participants were recruited from the last grades of high school (I6-I8 years old) in 

the two biggest cities in Bulgaria (Sofia and Plovdiv). The study procedures produced a 

sample of673 students in the last grades of high school (IS-19 years old) recruited from I2 

high schools. In an open-ended question on ethnicity the vast majority (96.8%) of the 

students self identified as Bulgarians. The remainder pointed out various religious and 

national identities. The sample was 64% female, equally distributed across the included age 

range, 47.8% reported a GPA equivalent to A and 42.8% were ever smokers. Descriptive 

statistics and demographic variables for the total sample and for smokers and nonsmokers are 

presented in Table I. I. 
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Measures 

The battery consisted of a number of measures translated for the first time in 

Bulgarian and used with a Bulgarian sample. The majority of the measures were TIM 

constructs. In addition some stress and family influence measures, as well as items related to 

tobacco related marketing and peer influence were included to answer some specific research 

questions. All participants were presented with the full battery of instruments. The first part, 

including the demographics and the stress questions, was the same for all participants. After 

that, there were two different sets of items for smokers and for nonsmokers respectively in 

the second part. Participants were guided through one skip pattern to the correct set of 

questions relevant to their smoking status (See Appendix A). 

The following measures (in Bulgarian) were used (see Appendix E for the English 

version of the battery and Appendix F for the Bulgarian): 

Demographic section: This section consisted of a set of questions assessing age, 

gender, ethnicity, grade level, type of school, level of parents education and future plans for 

all students. It also included the date of completion of the survey. 

Perceived Stress Scale: The perceived stress scale is a 14-item scale designed to 

measure the degree to which situations in one's life are appraised as stressful. The internal 

consistency of the original scale is .85. The scale has been shown to correlate with smoking 

reduction maintenance and predict the number of smoked cigarettes (Cohen, Kamarck, 

Mermelstein, 1983). 

Rhode Island Stress and Coping Inventory (RISCI): The Rhode Island Stress and 

Coping inventory is a 10-item scale assessing physical symptoms and ways of coping with 

stress (Fava, Ruggiero & Grimley, 1998). 
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Family influences: The amount of family support for nonsmoking is assessed by this 

ale (Redding Rossi et al., 1998, 1999). 
4-item SC ' 

Stages of stress management for adolescents: This algorithm asks about the 

consistency and efficacy of stress management and the time devoted to active stress 

management per day (Mauriello et al., 2002). 

Media Exposure to smoking messages and opinions about smoking: A set of 

independent questions assessing participants' exposure to media images related to smoking 

(ads and anti-smoking messages) and some attitudes towards smoking are included in the list 

(questions are adapted from the WHO/CDC GYTS). 

Smoking status definition question: A group of questions, defining the smoking status 

of participants. Subjects are divided in ever smokers and never smokers. The rest of the 

measures are administered according to the smoking behavior defined by this measure. 

Depending on his or her smoking status each participant received a battery of TIM 

measures. The smokers received the scales assessing their readiness to quit smoking, while 

non-smokers filled out measures related to their risk for initiating smoking. The scales, 

representing the same constructs in the model, are described together. 

Stages of change algorithms for adolescents: The 6 item scale for smoking cessation 

assessed individual' s stage ofreadiness to quit smoking (Pallonen et al., 1998; Plummer et 

al., 2001). This new staging scale for smoking acquisition (6 items) measured participants 

determination to stay smoke-free and hence their risk of becoming a smoker (Anatchkova et 

al., 2002). 

Temptation scales for adolescents: The two scales measured the strength of 

temptation of different situations that can lead to smoking initiation or relapse to smoking 
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after a quit attempt (Plummer et al. , 2001). As with the decisional balance scales new item 

pools were created for the Bulgarian sample and the resulting measures were compared with 

the English language measures. Plummer et al. (2001) reported on a four factor hierarchical 

structure for the temptation scale for smokers. The model included three factors traditionally 

found in the Temptation measures, namely Habit Strength, Positive Social and Negative 

Affect and an additional fourth factor - Weight Control. All factors demonstrated good 

Cronbach's alphas, ranging form .72 to .81 and good loadings on the temptation factor. For 

nonsmokers the authors reported a five factor hierarchical model including the four factors 

for smokers plus a factor labeled Curiosity. The Alpha coefficients ranged from .66 to .85. 

The fact that reported subscales have only two items might be reason for concern and cause 

some difficulties replicating these findings. 

Decisional balance scales for adolescents: The two decisional balance scales contain 

equal numbers of pros and cons either of smoking (Plummer et al., 2001) or of being smoke

free (Anatchkova et al., 2001 ). The scales measure the importance of each statement in the 

decision to quit smoking among smokers or the decision to stay away from cigarettes among 

nonsmokers. The existing English language scales have demonstrated three-factor models 

with good psychometric properties. The Coefficient Alphas were . 79 for the Social Pros 

Scale, .87 for the Coping Pros scale and .88 for the Cons scale for smokers. The 

corresponding coefficients for nonsmokers were respectively .68, .79 and .86 (Plummer et al., 

2001). In the present study additional items were included in the initial pool. 
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Analyses 

Measurement development procedures 

One of the goals of the current study was measurement development of the constructs 

of the TIM (decisional balance and temptation for smoking cessation and acquisitions) for 

the Bulgarian population. The expectation was that the measures for the Bulgarian sample 

would replicate the existing and theoretically predicted structure of the respective measures. 

The steps in these analyses are generally outlined below with some specific remarks on each 

construct. 

The translated items from the existing measures along with a number of new items 

written for the Bulgarian sample comprised the initial item pool. The new items were 

presented for review to experts in the field in order to establish their face validity. 

After the pool of items was administered, a preliminary analysis of the items was 

performed to detect any problematic items. Descriptive statistics including the mean, 

standard deviation, skewness and kurtosis were examined for extreme scores and items with 

out of range values were excluded from further analysis .. 

As the measures are different for smokers and nonsmokers the general sample was 

split according to smoking status. This split produced a group of276 smokers and a group of 

349 nonsmokers. Both groups had sample sizes that allowed for a split-half cross-validation 

approach in which exploratory and confirmatory analyses were conducted on two separate 

subsamples. The exploratory analysis was performed using principal components analysis 

(PCA) techniques. This step determined the underlying latent dimensions of the construct. In 

addition the factor loadings of the items determined the final item set that best describes those 

dimensions. Items with low factor loadings (less than .50) and with complex loadings were 
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deleted. Thus only the items with the best factor loadings and good content breath were 

retained. In order to evaluate the internal consistency of the scale, Cronbach's Alpha was 

calculated. At the next step confirmatory analysis was performed on the second half of the 

sample. This procedure tests the fit of the model developed at the previous stage and 

confirms and finalizes the psychometric structure of the measure in the Bulgarian sample. For 

this step, structural equation modeling (SEM) techniques were used. The use of SEM in 

scale development as a step in the confirmation of a scale structure has become a 

widespread practice in recent years. The technique enhances the confidence in the 

structure and psychometric properties of the scales. 

In every SEM model parameter estimates are generated, following specific rules, and 

through an iterative procedure a model reproduced matrix is generated, which is expected to 

come as close as possible to a sample matrix (Raykov & Marcoulides, 2000). Through 

examination of the closeness between these matrices the quality of the model is evaluated 

(Tabachnik & Fidell, 2001). The chi-square is the general inferential test used to determine 

the fit of the model. A good fitting model is one that fails to reject the null hypothesis (a chi

square with large p values). Although Chi-square value needs to be examined in the 

evaluation of the model fit it also has some serious limitations. The test is strongly influenced 

by the sample size and is very sensitive to violations of assumptions (Bentler, 1990). For this 

reason, a number of different fit indexes have been proposed and are commonly used and 

routinely reported in SEM results, along with the chi-square value. In the present. analysis the 

following fit indexes will be examined and reported. The Comparative Fit Index (CFI) 

proposed by Bentler (1990) uses a different approach to model fit evaluation and uses the 

non-central chi-square distribution. Values greaterthan .90 are considered to indicate good 
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model fit and the index gives accurate estimates for smaller sample sizes. When the model fit 

is evaluated it is also important to consider the extent to which the model fails to fit the data. 

One index, which accomplishes that task and has gained popularity in recent years, is the 

Root Mean Square Error of Approximation (RMSEA) (Steiger & Lind, 1980). This index 

provides an estimate of the lack of fit in the model compared to a saturated model. Values 

below .05 are considered to provide an indication for a good model, while values larger than 

.10 indicate a poor fitting model (Raykov & Marcoulides, 2000). The Root Mean Square 

(RMS) residual will also be evaluated. This index represents the difference between the 

sample variances. A good-fitting model is characterized by small RMS value (<.05). The 

root mean square error of approximation (RMSEA) provides estimate of the lack of fit in the 

model compared to a saturated model. Values larger than .10 indicate a poor fitting model, 

while values below .06 are considered indicative of a good fit. The residuals in the model 

also provide valuable information for the fit of the model. The Average Absolute 

Standardized Residuals (AASR) in the model will be examined for some indicators of misfit 

in the data. 

Finally, invariance testing was performed for alfmeasures across the exploratory and 

confirmatory subsamples and across gender-based subsamples. 

External Validation of the 1TM measures 

The Transtheoretical model makes specific predictions for the relationship between 

the constructs of decisional balance and temptations of smoking and stages of change. The 

standardized decisional balance scale is expected to produce a crossover pattern of the two 

factors (the pros and the cons), with the cons being higher than the pros at precontemplation, 

while the opposite should be true in the later stages (action and maintenance). The crossover 
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is expected to occur in contemplation or preparation. The temptation scale is expected to 

maintain its structure (hierarchical structure with one single higher-order factor) with 

gradually decreasing scores across stages for smoking cessation and stages for commitment 

to stay smoke free. 

In order to validate the new scales these patterns were examined. For this purpose the 

raw score for the factors were computed as the sum of items. Then the raw scores were 

standardized by conversion into T-scores (M=50, SD =10). Analysis of variance was 

conducted to determine whether significant mean differences in the scores exist across stages. 

Follow up Tukey tests revealed the exact stages between which differences existed. 

The correlation of the developed scales with gender, school, and age were also be 

examined in order to test the construct validity of the scales. 

Analysis on Predictors of smoking behavior 

Another goal of the study was to explore and describe the relationship between a 

range of psychosocial factors and the smoking status of adolescents in Bulgaria. For this 

purpose a series of logistic regression models and discriminant function analyses were 

conducted. The same techniques were also used to explore predictors for stage membership. 

The general strategy used in these analyses is outlined below and more details are provided in 

the respective chapters. 

Logistic regression was used to describe the relationship between a dichotomous 

variable and one or more explanatory variables. As with any other model-building technique 

the goal was to find the best-fitting and most parsimonious and yet plausible model 

accounting for the relationships between the outcome and the predictors (Hosmer & 

Lemeshow, 2000). 
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Several outcome variables were explored in different parts of the study: smoking 

status, defined in two different ways, and preaction vs. postaction grouping of the stages for 

both smokers and nonsmokers. For smokers the outcome measure will be based on the stage 

distribution. The first three stages (precontemplation, contemplation and preparation) were 

collapsed into "current smoker" and the last two (action and maintenance) into "ex-smoker". 

The influence of the same set of factors was explored. The outcome measure for non

smokers was formed in a similar way from the stage distribution, this time collapsing across 

stages and splitting the group into "at risk for smoking" and "committed non-smokers" 

subgroups. Variables were selected for inclusion in the model based on univariate test results. 

Explanatory variables along with interaction terms were forced sequentially in the model to 

test the predictions outlined in the hypotheses. After a satisfactory model was fitted, the 

significance of the included variables was evaluated using a likelihood ratio test and a Wald 

statistic. Non-significant variables were eliminated from the final model. At the final step, the 

goodness of fit of the estimated model was evaluated using the Hosmer-Lemeshow test. The 

goodness of fit provides information on the effectiveness of the model in describing the 

outcome variable. 

As an alternative approach the same outcome variables were explored through 

discriminant function analyses. Traditionally the method was used to answer the question: 

how accurately can group membership be predicted from a linear combination of variables? 

In the current study, the method was also used to interpret the emerging constructs and linear 

functions. The analysis followed similar steps to the ones described for the logistic 

regression. The same univariate test results were used to narrow down the number of 

variables included in the initial model. Data was examined for outliers and the assumptions 
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of normality, linearity and equality of variance-covariance matrices were examined. The 

initial model was examined and revised several times based on the correct classification rate 

and the importance of included predictors assessed both through their standardized 

coefficients and their loadings. Both the linear combination and the classification rates of the 

final DF A models were compared to the results of the logistic regression analyses. 

The presentation of this dissertation is organized into separate chapters. The 

measurement development work for the Decisional Balance and Self-efficacy for smokers is 

presented in Chapter 2 and for nonsmokers in Chapter 3. In addition Chapter 4 presents the 

results of the validation of the stress scales used in the study. The results for the analyses 

predicting smoking status are presented in Chapter 5, the logistic and DFA models for 

smokers are presented in Chapter 6 and the logistic and DF A analyses for nonsmokers are in 

Chapter 7. Finally the general conclusions, limitations and direction for future work are 

presented in Chapter 8. 
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Table 1.1. Demographic characteristics 

Total sample Smokers Nonsmokers 

N Mean SD N Mean SD N Mean SD 

Age 671 16.52 1.12 276 16.70 1.05 368 16.45 1.16 
GPA 668 5.31 .769 276 5.08 .825 365 5.49 .689 
Average pocket money per day 639 3.23 2.14 273 3.46 2.19 344 3.07 2.14 
(leva) 
# of cigarettes in the last 24 hou~s NA NA NA 261 10.24 9.5 NA NA NA 

N % N % N % 
Gender 

.+::- Female 435 64.6 191 69.5 228 61.8 ......:i 

Ethnicity 
Bulgarian 603 96.8 247 96.1 335 97.l 
Other 20 3.2 10 3.9 10 2.9 

Plans for the future 
Apply to college 409 61.3 168 61.3 223 60.9 
Start working 38 5.7 19 6.9 19 5.1 
Apply to college abroad 139 20.8 50 18.2 85 23.2 
Join the army 11 10.5 3 12.4 6 1.6 

No idea 70 10.5 34 12.4 33 9.0 



Chapter 2: Development and validation of Measures for Decisional Balance and 

Self-efficacy for Bulgarian adolescent smokers 

Introduction 

The Transtheoretical model of behavioral change has become one of the most 

influential models in the area of health behavior prevention and intervention (Redding et 

al. , 1999). The model was proposed twenty years ago by Prochaska and DiClemente 

(1983) and has been extensively tested and developed in the last twenty years. The model 

emerged as an integration of the ideas in the leading theories of psychotherapy and 

behavioral research (Prochaska, Redding & Evers, 1997). Initially the model was applied to 

smoking cessation and a great body of literature was devoted to the application of the model 

to this area. Gradually new health behaviors were also successfully studied through the model 

(fat reduction, condom use, alcohol, exercise etc.) (Prochaska et al, 1994). 

The TIM includes several core constructs in the explanation of behavior change. 

These include: stages of change, processes of change, decisional balance and self-efficacy 

(situational confidence to resist/temptation to relapse). The model is often also described as 

involving three dimensions: temporal, dependent variable and independent variable 

dimension 01 elicer et al., 1998). The Stages of Change represent the temporal dimension, 

which is a key organizing construct, the Process of change are the independent dimension 

and the Decisional balance and the Self-efficacy are the outcome measures of the model. 

The stages reflect an individual's readiness to take action in a desired direction. 

According to the model change is a process that goes through five stages: precontemplation, 

contemplation, preparation, action and maintenance. 
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Decisional balance is the construct that indicates the relative weight a person ascribes 

to pros or cons of changing, thus revealing attitudes towards the target behavior and 

providing an indicator of the committed decision to start the change (Plummer, Velicer, 

Redding, Prochaska, Rossi, & Pallonen, 2001). The model postulates two factors: the Pros 

and the Cons (Velicer, DiClemente, Prochaska, & Brandenburg, 1985), but research with 

adolescent smokers has revealed a three factor structure, Social Pros, Coping Pros and Cons 

(Plummer, et al. 2001). 

The self-efficacy construct is represented by the Temptation measure for smokers, 

which assesses the strength of temptation to smoke across specific situations. Traditionally 

the construct has been described as having three distinct factors: positive social situations, 

negative affect and habit strength (Velicer et al., 1998). The Plummer et al. (2001) study 

found an additional fourth factor, weight control, for adolescent smokers. 

As the model has been developed by US scientists most of the work has been 

performed on US populations providing a lot of evidence for its validity in this context. A 

growing body of evidence has also supported the validity of some of its key constructs 

applied to smoking behavior in other western cultures, e.g. German, Swiss and Dutch 

populations in the works of Keller, Nigg, Jaekle, Baum & Basler (1999), Etter & 

Pemeger (1999) and Dijkstra, de Vries & Bakker (1996). The model has also 

demonstrated validity for Finnish men (Pallonen et al. 1994) and Japanese adolescents 

(Yang, Chen, Zhang, Samet, Taylor & Becker, 2001). However the majority of these 

studies were conducted in countries with a strong emphasis on smoking prevention 

programs and stable economic climates. Research in the context of developing countries 

is very rare and no study to date has tried to explore the validity of the TTM constructs in 
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the countries of Eastern Europe. Filling this gap will be an important initial step for the 

development of future prevention and intervention programs and in addition will 

constitute a test of the cross-cultural validity of key TTM constructs. 

The goal of the current project is to develop measures for two of the three key 

TTM constructs (decisional balance and self-efficacy) and examine their validity for 

Bulgarian adolescent smokers. It was expected that the basic structure of the scales and 

the theoretical predictions about relationships of the constructs with stages of change 

would be replicated for the Bulgarian adolescents sample. Due to the lower levels of 

antismoking activity in Bulgaria it was also hypothesized that the stage distribution will 

be different than the one observed in US samples with larger percentage of participants 

expected to be in the Precontemplation stage of change and not ready to quit smoking. 

Methods 

Procedure 

The sample for this project consisted of students in the last grades of high school (15-

19 years old) recruited in 12 randomly selected high schools of the two largest cities in 

Bulgaria (Sofia and Plovdiv). The University of Rhode Island Institutional Review Board 

approval for all data collection protocols was attained prior to the start of recruitment. The 

schools were selected to represent the major school types in the country (with general, 

technical and humanitarian profile). The principals of 14 schools were approached with a 

request for participation. Two of the schools declined due to the approaching end of the 

semester and in one of the schools the students had recently participated in a different study 

exploring risky behaviors. After permission was obtained from the principal of a school 

further arrangements were made with a teacher for the exact time of the data collection. The 
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investigator administered the survey materials. All participants were presented an assent or 

consent form prior to their participation and were offered a small incentive for their time (a 

set of notebook and pens). The survey materials were distributed along with a white envelope 

in which participants sealed and returned their anonymous answers. None of the students 

declined participation and only 5 empty cards were returned. 

Measures 

The full battery consisted of a number of measures translated for the first time in 

Bulgarian and used with a Bulgarian sample. The majority of the measures were TTM 

constructs. In addition some stress and family influence measures, as well as items 

related to tobacco related marketing and peer influence were included to answer some 

specific research questions. All participants were presented with the full battery of 

instruments. The first part, including the demographics and the stress questions, was the 

same for all participants. After that, depending on their smoking status participants were 

guided through one skip pattern to one of two different sets of items for smokers or for 

nonsmokers. Only the measures relevant for smokers will be presented here. 

Smoking status definition questions: Two questions were used to determine the 

smoking status of participants. The first divided subjects in ever smokers and never 

smokers. The second differentiated between never smokers, regular smokers, 

experimental smokers and quitters. Depending on his or her smoking status each 

participant received a battery of TTM measures. The regular smokers and the quitters 

were collapsed into the group of smokers and received the following scales. 
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Stages of change algorithm for adolescent smokers: This is a 6 item scale for 

smoking cessation assessing individual's stage of readiness to quit smoking (Pallonen et 

al., 1998; Plummer et al., 2001). 

Decisional balance scale for adolescent smokers (23 items): The original 

decisional balance scale (Plummer et al., 2001) contains pros and cons of smoking and 

measure the importance of each statement in the decision to quit smoking. The existing 

English language scales have demonstrated a three-factor model with good psychometric 

properties (Plummer et al., 2001). In the present study eleven additional items (a total of 

23 items) were included in the initial pool and the measurement development results are 

compared to the psychometric properties of the original scale. 

Temptation scales for adolescents (17 items): This scale measures the strength of 

temptation to smoke in different situations (Plummer et al., 2001). A four factor 

hierarchical structure with good psychometric properties has been reported for this 

measure (Plummer et al., 2001). The model included three factors traditionally found in 

the Temptation measures, namely Habit Strength, Positive Social and Negative Affect 

and an additional fourth factor- Weight Control. All .factors demonstrated good 

Cronbach's alphas, ranging form .72 to .81 and good loadings on the temptation factor. 

As with the decisional balance scale a new item pool was created by adding 9 new items 

for the Bulgarian sample and the resulting measures are compared with the English 

language measures. 

Analytic Plan 

Only the smokers were included for the measurement development and validation of 

the smoking cessation measures. First, this sample was split in half. One half of the sample 
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was used for exploratory item analysis, PCA and exploratory model testing. The second half 

was used for confirmatory analysis using SEM. After satisfactory models were developed, 

each measure was tested for invariance across the two halves of the sample and in a separate 

analysis across gender. Finally, the relationship between the measures and the stages of 

change was examined. 

Results 

Participants 

The study procedures produced a sample of 673 students in the last grades of high 

school (15-19 years old) recruited from 12 high schools. In an open-ended question on 

ethnicity the vast majority (96.8%) of the students identified themselves as Bulgarians. The 

remainder pointed out various religious and national identities. The sample was 64% female, 

equally distributed across the included age range, 4 7 .8% reported a GP A equivalent to A and 

41.0% were ever smokers. Of the total sample, 276 students (69.5% female, mean age 

16.7) identified themselves as smokers or ex-smokers and were included in the analyses 

presented here (Table 1.1). 

Decisional Balance Measure for smokers 

For the Decisional Balance scale two items were initially excluded due to extreme 

mean values and nonnormal distribution of responses. A Principal Components Analysis 

(PCA) with Varimax rotation was performed on the remaining 21 items to test a three

factor solution, as described by Plummer et al. (2001). As expected a three-factor solution 

fit the data the best with the following subscales: Cons, Social Pros and Coping Pros. In 

the initial Principal Components solution, five additional problem items with low or 

complex loadings were selected for deletion. The MAP procedure also supported the 
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presence of 3 factors. The final principal components solution consisted of three factors 

and is presented in Table 2.1: Cons (6 items), Coping Pros (3 items) and Social Pros (5 

items). The Cronbach's internal consistency coefficients for the Social Pros were a = .79, 

the Coping Pros, a = .82, and the Cons, a = .85. 

In order to find the best fitting model for the measure, three nested models were 

explored using structural equation modeling and EQS software. The procedure tested 

consecutively: an uncorrelated model; a model with only the two pros scales correlated; 

and a fully correlated three-factor model. An hierarchical model (reparameterization of a 

fully correlated model) with a latent variable for General Pros, with two subscales (Social 

Pros and Coping Pros) was also examined. Since there were only two scales associated 

with the latent variable, their loadings were constrained to be equal in the estimation 

process. The chi-squares and the degrees of freedom for the models are presented in 

Table 2.2. The fully correlated and the hierarchical model demonstrated the best fit to the 

data with acceptable values x2 (74) = 137.4, CFI = .90; RMSEA=.08. The chi-square 

difference tests showed significant differences between the uncorrelated and the 

correlated models, suggesting improvement in the fit of the correlated models compared 

to the others. Of the fully correlated and the hierarchical model, the hierarchical model 

was preferred due to the closer fit to the traditional theoretical construct (Figure 2.1 ). 

A confirmatory factor analysis using structural equation modeling was performed 

on the second half of the sample. All models from the exploratory analysis were 

examined. The results confirmed that the hierarchical model was the best and it was the 

one retained x2 (74) = 102.5, CFI = .95; RMSEA=.06 (See Table 2. 2). Even though the 

factor loadings for the two factors of the latent Pros scale were constrained to be equal, in 
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the standardized solution some minor discrepancy exists between the loadings, due to the 

computational method that the EQS software applies. The internal consistency for the 8-

item combined Pros scale was a = .78. 

Temptations measure for smokers 

The analysis for this scale followed the same steps. At the level of item analysis 

no items were excluded. The eigenvalues in the PCA suggested a three-factor solution for 

the scale, corresponding to the traditional structure of the scale. The MAP procedure 

indicated a 2-factor solution. As previous work has reported a four-factor solution for an 

adolescent population, this solution was also tested. Both three and four factor solutions 

were possible, but four components were retained following previous findings with 

populations of that age and theory. At the PCA step, four items were excluded due to 

poor or complex loadings. The final 4 components solution is presented in Table 2.3. The 

scale demonstrated good psychometric properties with the following Cronbach' s 

coefficient alphas: Negative affect a = .87, Positive Social a = .76, Weight Control a = 

.86 and Habit strength a= .78. 

At the next step the structure of the scale was ·explored through structural equation 

modeling. Four different models were tested: a three-factor hierarchical model, a four

factor independent model, a four-factor correlated model and a four-factor hierarchical 

model. In the course of this work one additional item was dropped from the Negative 

Affect scale due to poor loading and content. As previously described (Plummer et al., 

2001) the four factor hierarchical model demonstrated the best fit (x2 (50) = 87.03, CFI = 

.95; RMSEA= .08). The same models were tested in the confirmatory sample and once 

again the four factor hierarchical model had the best fit to the data with satisfactory 
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results (x2 (50) = 109.03, CFI = .89; RMSEA=.10). A summary of these results is 

presented in Table 2.4. and the final models are presented in Figures 2.3 and 2.4. 

Invariance testing 

Two series of multigroup confirmatory factor analyses were conducted to test for 

the measurement invariance of the samples across the two randomly split subsamples of 

smokers and across subsamples of each gender using EQS. While theoretically any set of 

parameters can be tested for invariance (Bentler, 1995) there are specific invariance 

hypotheses that are described in the literature (Byrne, 1994; Bentler, 1995, Little, 1997) 

and test certain parameters together. Different sequences have been proposed for these 

tests (Cheung & Rensvold, 2002), but in this project the testing started with the least 

restrictive model and consecutively additional restrictions were imposed. The sequence 

of tests was the following: 

Model A ( congeneric ): This is the congeneric model, which tests for the 

configural invariance of the measure. The pattern of loadings in all samples is identical, 

but the factor loadings, factors variance and error variance are allowed to vary. 

Model B (lambda equivalent) This model builds on the previous one, but the 

factor loadings were constrained to be equal in both groups. The model tests for the item 

level metric invariance. 

Model C (tau equivalent): Additional restrictions for equal factor variances and 

covariances are imposed in this model. 

Model D (parallel): This is the most restrictive model, requiring all model 

parameters to be restricted to be equal across groups. 
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The procedure for selecting the best fitting model is identical to the one used to 

compare nested models for additional parameters: a series of models are estimated and 

the fit indices of a particular model are compared with one having additional constraints. 

The test traditionally used to compare the models is the chi-square difference test. This 

test is dependent on the sample size and can detect trivial differences in the models. As a 

remedy for this bias, Cheung and Rensvold (2002) suggest the use of a ~CFI test (the 

difference between the CFI indexes of the compared models) with a proposed cutoff 

point of -.01 based on simulation studies. If the absolute value of ~CFI is equal or 

smaller than the cutoff, the null hypothesis of invariance cannot be rejected. Both indices 

were used in the analysis. A summary of the results for the invariance tests is presented in 

Table 2.5. The results suggested that for the invariance across the two halves of the 

sample, the Parallel model can be retained for decisional balance and the Lambda

equivalent model for Temptations. Both the chi-square equivalence test and the ~CFI 

supported that decision. Since the two samples were derived from a random selection 

from the same population it is more likely that the failure of the Temptations scale to 

reach the highest level of invariance was due to sampling error rather than to actual 

differences in the population. In addition, parallel invariance is a very stringent test, 

rarely achieved with real life data. 

When the measures were compared across gender subsamples, the Lambda 

Invariant model was preferred for decisional balance and the Tau-equivalent model for 

Temptations. A summary of the results for these tests is presented in Table 2.5. 
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Stage distribution 

The stage distribution for smokers was examined next. Of all participants 

classified as smokers 5 (1.8%) had enough missing stage item-level data that stage could 

not be determined. Of the remaining 271participants129 (47.6%) were in 

Precontemplation, 82 (30.3%) were in Contemplation, 3 (1.1 %) were in Preparation, 30 

( 11.1 % ) were in Action and 2 7 ( 10. 0%) were in Maintenance. Among current smokers 

(Pre-Action stages only, N = 214), the distribution was: 60.3% in Precontemplation (PC); 

38.3% in Contemplation (C); and 1.4% Preparation (PR). Due to the very small number 

of participants in Preparation they were collapsed with the Contemplation stage group for 

all further analyses. 

External Validation 

The Transtheoretical model makes specific predictions for the relationship between 

the constructs of decisional balance and temptations and stages of change for smoking 

cessation. The standardized decisional balance scale is expected to produce a crossover 

pattern of the two scales (the pros and the cons), with the cons being higher than the pros at 

precontemplation, while the opposite should be true in the latter stages (action and 

maintenance). The crossover is expected to occur in contemplation or preparation (Prochaska 

et al., 1994). The temptation scale is expected to have gradually decreasing scores across 

stages for smoking cessation (Velicer et al., 1990; Plummer et al., 2001). 

In order to externally validate the new scales the relationship between the stages of 

readiness to quit and the individual scales was examined. For this purpose the raw scale score 

was computed as the sum of items comprising the scale. Since the number of participants 
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classified in the Preparation stage was very low it was merged with the participants in the 

Contemplation stage in a combined C/PR group. 

Relationship between the Decisional Balance scales and stages of change 

Multivariate analysis of variance (MANOV A) on the decisional balance scales 

revealed significant multivariate effect for stage (Wilks' A= .910, p < .05). Analysis of 

variance conducted on the T scores (M=50, sd = 10) revealed significant mean differences in 

the scores across stages of change for Cons of smoking F(3, 261) = 4.14, p < . 05, 112 = .05. 

Tukey post-hoc tests indicated that the Cons of smoking were significantly lower for 

participants in the PC stage of change compared to participants in the combined C/PR group. 

An ANOV A also found the Coping Pros of smoking were significantly different F(3, 261 ) = 

4.35, p < .05, 11 2 = .05. The post-hoc tests showed that people in the PC stage valued coping 

pros significantly more than people in the Action and Maintenance stage groups. No 

significant differences between stage groups were found for the Social Pros F (3, 259) = .537, 

p > .05, 112 = .01 . The combined Pros scale was also examined for differences across stages, 

but no significant differences were revealed F (3, 254) = .627, p > .05, 112 = .01. The 

magnitude of the effects demonstrated by all the scales was smaller than the effects reported 

by Plummer et al. (2001 ), even though the pattern was similar: the Social Pros had the 

weakest effect, while the effect sizes of the Coping Pros and Cons were of equal magnitude. 

The standardized pattern of the scales across stages is presented in Figure 2.5. The 

means and standard deviations of the scales are presented in Table 2.6. 

Relationship between the Temptations scales and stages of change 

A one way ANOV A showed that the combined Temptations to smoke scale varied 

significantly across stages F (3 , 248) = 15.25, p < .001, 112 =.16. The post-hoc Tukey tests 
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indicated that adolescents in the first two stage groups (PC, C/PR) were more highly tempted 

to smoke than participants in Action and Maintenance stage groups. 

The individual Temptation subscales were also examined. MANOV A was performed 

to determine the variability of the subscales in the Temptation measure across stages. The 

results indicated significant multivariate effect for stage at the .01 level with a Wilks' A= 

.762, p < .01. Individual follow up ANOVAs were performed for each subscale. The 

Positive Social scale results were significantly different across stages of change F (3, 253) = 

11.78, p< .001 , 11 2 =.13. The post-hoc tests showed that participants in PC and C/PRhad 

higher scores than people in Action and Maintenance. These results also showed that 

adolescents in the PC group had higher scores than people in the Action stage. 

The Habit Strength scale also varied significantly across stages F(3, 254) = 8.09, p< 

.001 , 112 = .09. The same pattern ofrelationship as for the Positive Social scales was 

discovered through the post hoc tests. 

The next scale that demonstrated significant differences across the stages of change 

was Negative Affect, F (3 , 253) = 21.13, p< .001, 11 2 = .20. The post-hoc tests revealed a 

pattern identical to the combined Temptations scale. 

The Weight Control scale also reached significance F(3, 253) = 2.96, p< .05, 11 2 = 

.03, but the results were marginal and the post hoc tests did not indicate any significant 

patterns. 

Once again the effect sizes for all scales were substantially lower for all scales than 

the ones reported by Plummer et al. (2001 ), but in both studies the Negative Affect subscale 

had the largest effect size and the Weight Control subscale had the weakest effect. 
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The standardized pattern of the Temptation scales across stages is presented in Figure 

2.6 and the means and standard deviations of the scales are presented in Table 2.5. 

The correlation of the developed scales with gender, school, and age were also 

examined in order to test the construct validity of the scales. As expected chi-square tests 

revealed no significant differences in the utilization of any of the constructs due to school or 

gender. Correlations between age and coping pros and cons were not significant. A modest 

negative correlation of -.290 between age and social pros reached significance. 

Discussion 

This study replicated the basic psychometric structures of the decisional balance and 

the self-efficacy measures for Bulgarian adolescent smokers. All the measures had good 

internal consistencies and demonstrated both the expected relationship with the stages of 

change and small relationships to demographic variables. These data support the construct 

and known-groups validity of these measures in this sample. These results indicate that these 

TIM constructs successfully passed an important test for cross-cultural validity and can be 

used as a basis for development of interventions for the population under study. 

Measurement models 

The measurement model for the Decisional Balance measure provided evidence for 

two distinct Pros factors: Social Pros and Coping Pros. While these results replicate previous 

findings with adolescent populations (Plummer, et al., 2001 ; Pallonen et al., 1998) they are 

not consistent with the two factor structure (Pros and Cons) established for the construct in 

studies using other populations and exploring different health behaviors (Prochaska, 1994). 

Since the distinction between Social and Coping Pros reemerged with Bulgarian adolescents, 

this issue is clearly important enough that it should be considered when intervention 
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ams for this population are developed. At the same time from a theoretical perspective 
pro gr -

is seems more accurate to describe the Social and Coping Pros as two facets of the more 

general construct of the Pros (the benefits of smoking). For this reason in the current study a 

two-factor hierarchical structure was presented and used, instead of the three factors structure 

presented by Plummer et al. (2001). 

The Temptations to smoke measurement model generally replicated the model 

reported by Plummer et al. (2001). The same four factors were extracted: Positive Social, 

Negative Affect, Habit strength and Weight Control. The measure reported here differs 

mainly in the number of items included in each factor and the distribution of items across 

factors. The previous measure included only two items per factors, which is beneficial from 

the viewpoint of subjects' workload, but makes the factors less stable from a psychometric 

perspective. In the scale developed here, three of the factors contain three or more items. 

Another interesting difference is in the distribution of items across the Positive Social and 

Habit Strength factors. In the model for the Bulgarian sample the item "I am tempted to 

smoke when I feel I need a lift" loaded on the Positive social scale and the item "I am 

tempted to smoke when it is difficult to refuse a cigarette" loaded on the Habit strength scale, 

while in the measure reported by Plummer et al. (2001) the scales for these two items were 

reversed. Overall the Positive social scale in the Bulgarian sample seemed to describe more 

situations associated with stronger pressure from the environment, while the Habit strength 

scale described situations in which the temptation was associated with a weaker ability of the 

individual to control the urge to smoke. It seemed harder to make this distinction in the 

original scale. 
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As a last step in the measurement development process both of the measures were 

compared across the two samples used for exploratory and confirmatory work. The results of 

the multiple samples invariance testing indicated parallel invariance for Decisional Balance, 

providing evidence that parameter estimates are equal across groups. For the Temptation 

measure the Lambda invariant model was preferred. Formally this finding indicates that the 

models have the same factor structure and item loadings, but different variances across the 

exploratory and confirmatory samples. Such results suggest that the two samples must be 

treated as arising from different populations. However in the social sciences while the 

existence of higher levels of measurement invariance are acknowledged, the presence of 

factorial invariance is considered the necessary condition for comparisons across groups 

(Cheung& Rensvold, 1999). Since the two samples were derived from a random selection 

from the same population, it is more likely that the failure of the Temptations scale to 

reach the highest level of invariance was due to sampling error rather than to actual 

differences in the population. The invariance of the two tests was also examined across 

gender groups and the Lambda invariant model was retained for Decisional Balance and 

the Tau equivalent model for Temptations. Since factorial invariance was established for 

both measures they can be used to compare results across gender. 

Relationship of the constructs with stages of change 

Consistent with expectations the percentage of students in the precontemplation 

(60%) was very high and the number of participants planning to take immediate steps to stop 

smoking was negligible. The distribution of current smokers across the stages of change was 

very different from the distributions reported in US samples (V elicer, et al. 1995), with much 

higher percentage in Precontemplation ( 60% vs. 40%) and a much lower percent in 
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Preparation (1 % vs. 20% ). A variety of factors may play a role and contribute to these 

differences. Tue most obvious one is the social environment allowing for easy access and 

unrestricted consumption of cigarettes. The factors that contribute to this climate are: the low 

level of enforcement of bans for sales of cigarettes to minors, the low cost of cigarettes and 

the large number of public places where smoking is allowed. In such a setting smoking it is 

easy to perceive smoking more as an acceptable social norm than as a hazardous behavior. 

The lack of active smoking cessation and prevention programs in Bulgarian society can also 

play an important role and provide explanation for the fact that the majority of Bulgarian 

adolescents do not consider quitting smoking. Another possible explanation for the 

extremely high number of people in Precontemplation may be cultural differences. A 

possible hypothesis is that some differences exist in the way that plans for future behaviors 

are conceptualized with more focus on the present than the future. Such an explanation 

however needs additional studies to be developed further. Finally there is the possibility of 

problems with the measurement of stages. Most notably the selected time frame (plan to quit 

in the next 30 days) was not specifically tested for the studied population and may be the 

cause of the observed low percentage of people in the Preparation stage. Whatever the 

reason, the results suggest that future smoking cessation interventions need to take into 

account the overall lack of readiness and willingness to quit among Bulgarian adolescents. 

When the relationship between Decisional Balance and stages of change was 

examined the theoretical predictions were confirmed. The Pros of smoking decreased and 

the Cons of smoking increased from Precontemplation to Maintenance. The sizes of these 

effects, however, were smaller than the ones reported by Plummer et al. (2001) and the data 

failed to conform to the strong and weak principles of change (Prochaska, 1994 ). The strong 
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principle applied to smoking cessation states that the Cons of smoking will increase by 1 SD 

from Precontemplation to Action and in the current study the comparable increase was .45 

SD. The weak principle states that the Pros of smoking will decrease by a half of a standard 

deviation and in the current study the decrease for overall Pros was .17 SD. Consistent with 

the report of Plummer et al. (2001) the Coping Pros had a stronger effect (a decrease of .52 

SD) than the Social Pros, which stayed essentially unchanged across stages. The Coping Pros 

scale was the only one that followed the weak principle of change in this sample. The weaker 

effect sizes in this study may be due to the unusual stage distribution discussed above, 

measurement problems or cultural variations, but without further studies no definitive 

statements can be made. 

The results on the relationship of the Temptation scale with stages of change closely 

replicated previous findings (Plummer et al. 2001) and followed theoretical predictions. The 

overall temptation scales and all the subscales showed a linear decreasing trend across the 

stages of change with no significant variation in the pattern. While this finding indicates that 

no difference exists in the subscale across the stages of change, interventions need to take 

into account the fact that for individuals the various subscales may have different importance. 

65 



References 

Bentler, P. M. (1995) EQS Structural Equation Program Manual. Encino, CA: 
Multivariate Software Inc. 

Byrne M.B. (1994). Testing for the factorial validity, replication and invariance of a 
' measuring instrument: A paradigmatic application based on the Maslach Burnout 

Inventory. Multivariate Behavioral Research, 29, 289-311. 

Cheung, W. G. & Rensvold, R.B. (2002). Evaluating the goodness-of-fit indexes for 
testing measurement invariance. Structural Equation Modeling, 9, 233-255. 

Cheung, W. G. & Rensvold, R.B. (1999). Testing factorial invariance across groups: A 
reconceptualization and proposed new method. Journal of Management, 25, 1-27. 

Dijkstra, A., de Vries, H; Bakker, M, (1996). Pros and cons of quitting, self-efficacy, and 
the stages of change in smoking cessation, Journal of Consulting and Clinical 
Psychology, 64, 758-763. 

Etter, J.F., & Pemeger, T. (1999). Associations between the stages of change and the 
pros and cons of smoking in a longitudinal study of Swiss smokers, Addictive 
Behaviors, 24, 419-424. 

Keller, S. Nigg, C.R; Jaekle, C.; Baum, E.; Basler, H. (1999). Self-efficacy, decisional 
balance and the stages of change for smoking cessation in a German sample. 
Swiss Journal of Psychology, 58, 101-110. 

Little, T.D. (1997). Mean and covariance structures (MACS) analyses of cross-cultural 
data: practical and theoretical issues. Multivariate Behavioral Research, 32, 53-
76. 

Pallonen, U.E., Prochaska, J.O., Velicer, W.F., Prokhorov, AV., & Smith, N.F. (1998). 
Stages of acquisition and cessation for adolescent smoking: An empirical 
integration. Addictive Behaviors. 23, 303-324. 

Pallonen, U.E., Velicer, W.F., Prochaska, J.O., Rossi, J.S., Bellis, J.M., Tsoh, J.Y., 
Migneault, J.P., Smith, N.F., & Prokhorov, A.V. (1998). Computer-based 
smoking cessation interventions in adolescents: Description, feasibility, and six
month follow-up findings . Substance Use & Misuse. 33, 935-965. 

Plummer, B.A., Velicer, W. F., Redding, C.A., Prochaska, J.O., Rossi, J.S., Pallonen, 
U.E. , et al. (2001 ). Stage of change, decisional balance, and temptations for 
smoking: measurement and validation in a large, school-based population of 
adolescents. Addictive Behaviors, 26, 551-571. 

Prochaska, J.O., & DiClemente, C.C. (1983). Stages and processes of self-help smoking: 
toward an integrative model of change. Journal of Consulting Psychology, 51, 
390-395. 

Prochaska, J.O. (1994). Strong and weak principles for progressing from 
precontemplation to action on the basis of twelve problem behaviors. Health 
Psychology, 13, 47-51. 

66 



Prochaska, J.0., Redding, C.A., & Evers, K. (2002). The Transtheoretical model and 
stages of change. Chapter 4 in K. Glanz, F.M. Lewis, & B.K. Rimer (Eds.) Health 
Behavior and Health Education: Theory, Research, and Practice, 2nd edition. 
San Francisco, CA: Jossey-Bass, Inc. pp. 60-84. 

Redding, C.A., Prochaska, J.O., Pallonen, U.E., Rossi, J.S. , Velicer, W.F., Rossi, S.R., 
Greene, G.W., Meier, K.S., Evers, K.E., Plummer, B.A., & Maddock, J.E. (1999). 
Transtheoretical individualized multimedia expert systems targeting adolescents' 
health behaviors. Cognitive & Behavioral Practice. 6, 144-153. 

Velicer, W.F., DiClemente, C.C., Rossi, J.S ., & Prochaska, J.O. (1990). Relapse 
situations and self-efficacy: an integrative model. Addictive Behaviors, 15, 271-
283 . 

Velicer, W.F., DiClemente, C.C., Prochaska, J.O., & Brandenburg, N . (1985). A 
decisional balance measure for assessing and predicting smoking status. Journal 
of Personality and Social Psychology, 48, 1279-1289. 

Velicer, W.F., Fava, J.L. , Prochaska, J.O., Abrams, D.B., Emmons, K.M. , & Pierce, J.P. 
( 1995). Distribution of smokers by stage in three representative samples. 
Preventive Medicine, 24, 401-411. 

Velicer, W.F., Prochaska, J.O., Fava, J.L., Norman, G.J., & Redding, C.A. (1998). 
Smoking and stress: Applications of the Transtheoretical Model of Behavior 
Change. Homeostasis, 38, 216-233 . 

Yang, G., Ma, J. , Chen, A. , Zhang, Y., Samet, J.M., Taylor, C. E., Becker, K. (2001). 
Smoking cessation in China: findings from the 1996 national prevalence survey. 
Tobacco Control, 10, 170-174. 

67 



Table 2.1. PCA loadings for DB smokers 

Items 
Social Pros 

Components 
Coping Pros 

-Kids who smoke have more friends . 
People who smoke look more mature. 
Kids who smoke go out more. 
It's easier to meet new people if you 

smoke. 
Kids who smoke have more fun. 
Smoking cigarettes is pleasurable. 
Smoking cigarettes relieves tension. 
Smoking a cigarette makes it easier to 
handle bad moments. 
Smoking can affect the health of others. 
Cigarette smoke bothers other people. 
Smoking is a messy habit. 
Smoking makes teeth yellow. 
Smoking makes people sick. 
Smoking ruins the skin of my face. 

.703 

.633 

.752 

.735 

.720 
.753 
.890 
.840 

Table 2.2. Chi-squares and df for the Decisional Balance scale 

Model DF Exploratory sample 

t CF! RMS EA AASR 
Uncorrelated (A) 77 152.60 .884 .088 .09 
Correlated Pros (B) 76 145.02 .894 .085 .08 
Fully correlated (C) 74 137.37 .904 .081 .05 

Confirmatory sample 

t CF! RMS EA AASR 
Uncorrelated (A) 77 129.79 .905 .075 .10 
Correlated Pros (B) 76 117.41 .925 .067 .08 
Fully correlated (C) 74 102.46 .949 .057 .05 
Chi square difference tests for the models 

A-B 
Exploratory Confirmatory 

1 7.58 15.38 
B-C 2 7.65 11.95 
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Cons 

.711 

.736 

.815 

.838 

.743 

.703 

RMS 
.201 
.181 
.125 

RMS 
.225 
.1 86 
.066 



Table 2.3. PCA loadings for Temptations 

Items 

When I'm very angry about 
something or someone. 
When things are not going my way 
and I'm frustrated. 
When I'm waiting for someone or 
somebody too long. 
When something irritates me. 
When my friends offer me a 
cigarette. 
When I feel I need a lift. 
When everybody around me 
smokes. 
When I am afraid I might gain 
weight. 
When I want to get thinner. 
When I want to eat less. 
When it is difficult to refuse a 
cigarette. 
When I realize I haven't smoked 
for awhile. 

Negative 
Affect 
.856 

.670 

.672 

.783 

Components 
Positive Weight 
Social Control 

.755 

.849 

.677 

.848 

.889 

.839 

Table 2.4. Chi-squares and df for the Temptations scale 

Model DF Exploratory sample 

I CF! RMS EA AASR 
3 factor hierarchical (A) 62 124.23 .927 .089 .04 
4 independent factors(B) 65 233 .83 .788 .143 .21 
4 correlated factors (C) 59 105.48 .942 .079 .04 
4 factors hierarchical (D) 50 87.03 .951 .077 .04 

Confirmatory sample 

4 . I CF! RMSEA AASR 
independent factors(B) 65 207.69 

4 correlated factors (C) 59 131.74 
4 factors hierarchical (D) 50 109.49 
Chi square difference tests for the models 

.760 .136 .17 

.878 .102 .06 

.893 .100 .10 

B-C 
C-D 

Exploratory Confirmatory 
6 
9 

128.35 
18.45 

69 

75.95 
22.25 

Habit 
strength 

.823 

.780 

RMS 
.061 
.275 
.064 
.06 

RMS 
.223 
.085 
.084 



Table 2.5. Summary of multiple sample models results within the sample of smokers 

Exploratory and Confirmatory Sample 
Construct Model CFI RMSEA x2 df -l!df x2diff. p t\CFI 

(dt) 
Decisional Balance 
Congeneric A .923 .050 244.17 151 1.62 
Lambda Invariant B .931 .046 244.47 161 1.52 .3(10) ns -.008 
Tau Equivalent c .929 .046 250.32 165 1.52 5.85(4) ns -.002 
Parallel D .921 .046 275.67 180 1.53 25.35(15) ns -.008 

Temptations 
Congeneric A .927 .063 196.52 100 1.97 
Lambda Invariant B .927 .060 203.34 108 1.88 6.82 (8) ns 0 

......i Tau Equivalent c .916 .064 222.25 112 1.98 18.91 (4) <.05 -.011 
0 Parallel D .908 .062 248.79 128 1.94 26.54(16) <.05 -.008 

Males and Females 
Construct Model CFI RMSEA x2 df x2/df x2 diff. ( df) p t\CFI 
Decisional Balance 
Congeneric A .905 .054 258.76 151 1.71 
Lambda Invariant B .913 .050 259.88 161 1.61 1.12 (10) ns -.008 
Tau Equivalent c .890 .055 289.28 165 1.75 29.4 (4) <.05 -.023 
Parallel D .845 .06. 356.17 180 1.98 66.89 (15) <.05 -.045 

Temptations 
Congeneric A .931 .060 189.05 100 1.89 
Lambda Invariant B .928 .059 200.90 108 1.86 11.85 (8) ns -.003 
Tau Equivalent c .925 .059 208.55 112 1.86 7.65 (4) ns -.003 
Parallel D .911 .061 242.47 128 1.89 33.92 (16) <.05 -.014 



1 2 6 Standardized T scores (M=SO, SD=lO) for Temptations to smoke, Cons, 
Tabe · · . 
Social Pros and Copmg Pros 

PC C/PR A M Post hoc Tukey 
N=124 N=83 N=28 N=27 comparisons 

Cons 
23.1 7 (5 .8) 25.70 (5 .7) 24.68 (5.2) 25.96 (4.6) RawM(sd) 

M 47.89 52.30 50.52 52.77 PC<C/PR 

SD 10.22 9.9 9.08 8.03 

Social Pros 
10.07 (5.5) 9.71 (4.6) 9.77 (5.0) RawM (sd) 9.19 (4.6) 

M 49.14 50.91 50.19 50.32 ns 

SD 9.37 11.15 9.24 10.15 

Coping Pros 
10.52 (3.0) 9.69 (3.2) 8.75 (3.4) 8.46 (4.3) RawM(sd) 

M 52.00 49.55 46.76 45.88 PC>A,M 

SD 9.06 9.71 10.25 12.67 

Combined 
Pros 
RawM (sd) 19.71 (6.2) 19.5 (6.8) 18.57 (6.2) 18.00 (8.1) 

M 50.53 50.20 48.79 47.92 ns 
SD 9.36 10.41 9.41 12.29 

Temptations 
Raw M (sd) 36.36 (9.8) 35.6 (10.2) 27.17 (9.7) 23.6 (12.6) 

M 52.26 51.64 43.95 40.71 PC, C/PR >A, M 
SD 8.87 9.24 8.79 11.15 

Positive 
Social 
RawM (sd) 9.33 (3.2) 8.8 (2.9) 7.17 (3.5) 5.6 (3.0) 

M 52.26 50.70 45.81 41.10 PC, C/PR>M 
SD 9.63 8.74 10.46 8.86 PC>A 

Weight 
Raw M(sd) 6.18 (3.8) 6.34 (4.1) 4.5 (2.4) 4.57 (3.3) 

M 50.70 51.12 46.28 46.48 ns 
SD 10.14 10.79 6.36 8.56 

Habit 
strength 
RawM (sd) 6.31 (2.5) 5.9 (2.6) 4.71 (2.6) 3.92 (2.7) 

M 52.01 50.44 45.98 42.99 PC,C/PR>M 
SD 9.32 9.83 9.61 10.05 PC > A 

Negative 
affect 
RawM (sd) 15.39 (3.9) 15.1 6 (4.2) 10.96 (4.4) 9.31 (5.6) 

M 52.53 52.04 43.1 8 39.69 PC, C/PR >A, M 
SD 8.24 8.91 9.4 11.7 
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Cons 

-.40 

Pros 

. 63 

Smoking can affect the health of 
thers . 

~ ~igarette smoke bothers other 
~ .68 ----------r~~--•Pn_n_l_P __________ ~ 

----i~~ Smoking is a messy habit. 
t-=======·77 
~3 - -..j Smoking makes teeth yellow . 

. 63 

Coping 
Pros 

Social 
Pros 

. 69 -------.. 1 
~._S_m_o_k_in~g:;.._m_a_k_es___;;_pe_o~p_l_e_s1_· c_k_. __ ____. 

·65 ~Smoking ruins the skin of my face . 

_..j Smoking cigarettes is pleasurable . 
. 65 

.j Smoking cigarettes relieves tension. 

Smoking a cigarette makes it easier 
to handle bad moments. 

~Kids who smoke have more friends . 
.62 

_ .55 ~eople who smoke look more mature. I 
.77~ 

11"._'"_i_d_s .;...w_h_o_s_m_o_k_e_g_o_o_u_t_m_o_r_e_. __ ___. 

.71 

. 59 

t's easier to meet new people if you 
smoke . 

"1Kids who smoke have more fun. 

Figure 2.1. Hierarchical model for the Decisional Balance scale (Exploratory 
sample) 
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. 65 

Coping 
Pros 

I 
.64 
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"' .62 

~ 
Social 
Pros 

Smoking can affect the health of others. 

~igarette smoke bothers other people . 

~Smoking is a messy habit. 

~1 Smoking makes teeth yellow. 

-------.ismoking makes people sick . 

------,Smoking ruins the skin of my face . 

-
Smoking cigarettes is pleasurable . 

. 52 

.76 --.j Smoking cigarettes relieves tension. 

.65 
Smoking a cigarette makes it easier to 
handle bad moments. 

_J Kids who smoke have more friends. 
.71 /""I 

~IDeople who smoke look more mature. 
-.70~ 

- .79 t ids who smoke go out more. 

.66 

.69 
t' s easier to meet new people if you 

smoke. 

1Kids who smoke have more fun. 

Figure 2.2. Hierarchical model for the Decisional Balance scale (Confirmatory 
sample) 
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"" \ s2 
.90 

I 
Positive 
Social 

Weight 
Control 

en my friends offer me a 
igarette . . 72 

/ 
__.Jwhen I feel I need a lift 

- .74 

.70 

When everybody around me 
smokes . 

___.. .79 

en I am afraid I might gain 
eight. 

- .88 ~When I want to get thinner. 

--- ·80 '-1When I want to eat less. 

en it is difficult to refuse a 
.79 

.83 When I realize I haven't smoked 
for a while. 

en I'm very angry about 
.82 something or someone. 

When things are not going my 
av and I'm frustrated. 

When I'm waiting for someone 
or somebodv too long. 

When something irritates me. 

Figure 2.3. Four factor hierarchical model for Temptations to smoke (Exploratory 
sample) 
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en things are not going my way 
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I When something irritates me. 

Figure 2.4. Four factor hierarchical model for Temptations to smoke (Confirmatory 
sample) 
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Figure 2.5. Standardized T score pattern for Decisional Balance 
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Figure 2.6. Standardized T score pattern for Temptations 
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Chapter 3: Development and Validation of Measures for Decisional Balance and 

Self-efficacy for Bulgarian Adolescent Nonsmokers 

Introduction 

Since smoking is acknowledged as one of the leading preventable causes of 

premature death in the world (WHO, 2002) considerable research has focused on this 

problem. The facts indicate that smoking initiation for adult users usually occurs during 

adolescent years (Fiore, 1992) and smoking is unlikely to occur if it is not started during 

adolescence (US Surgeon General, 1994). At the same time it is estimated that around 

50% of teenage youth that initiate smoking remain addicted for 16 to 20 years (Najem, 

Batuman, Smith, & Feuerman, 1997). Therefore the development of quality prevention 

programs for teenagers is very important. However prevention programs create specific 

challenges for researchers. The first problem comes from difficulties with defining the 

target population. Since there are people in the population who would never attempt 

smoking one could argue that the efforts need to focus on the individuals at risk for 

initiation. The second problem from a behavior change perspective is defining the target 

behavior. While smoking cessation programs target p~ople who practice an unhealthy 

behavior and attempt to help them break the vicious cycle of addiction, in prevention the 

focus needs to be on maintenance of a "lack of the negative behavior" - a concept that is 

difficult to operationally define in practice. Despite these problems it is clear that 

prevention programs are needed for adolescent populations and ideally interventions 

should be theory based, so that potential effects can be better understood and explained. 
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The Transtheoretical model of behavioral change (Prochaska and DiClemente, 

1983) can provide a meaningful theoretical framework for prevention programs. 

Although initially the model was applied to smoking cessation and extensive research has 

been conducted in this area, recently the model has also been successfully applied to smoking 

prevention (Plummer et al., 2001, Pallonen, Velicer et al., 1998). 

The meaning of the core TTM constructs in the context of smoking prevention are 

quite different than their meaning for smoking cessation, since the target behavior is 

operationalized as "commitment to stay smoke free". In this context, the stages of change 

reflect an individual's readiness to make such a commitment. According to the model change 

is a process that goes through five stages: precontemplation, contemplation, preparation, 

action and maintenance. People in the precontemplation and contemplation stages will be less 

ready to make a commitment to remain smoke-free and thus, at higher risk for starting 

smoking. The decisional balance is the construct that indicates the relative weight a person 

ascribes to pros or cons of staying smoke free. The two-factor structure of this scale has been 

validated with a sample of US adolescents (Anatchkova et al., 2002; Plummer et al.2001). 

The self-efficacy construct is presented by the temptation scale, which in this context 

measures the degree of temptation to try smoking cigarettes in specific situations. The study 

of Plummer et al. (2001) postulated and confirmed a four-factor structure for this scale. 

While some research has been done on the validity of the TTM constructs for 

non-smokers with American adolescents, there have been no validation studies with 

populations in other countries. Thus the goals of this project are to develop measures for 

two of the three key TTM constructs (decisional balance and self-efficacy) and examine 
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. l'dity for Bulgarian adolescent nonsmokers. Thus, the study will also provide 
their va 1 

al Cross-cultural validation for the TTM constructs applied to smoking prevention. 
extern 

Methods 

Procedure 

The sample for this project consisted of students in the last grades of high school (15-

19 years old) recruited in 12 randomly selected high schools of the two largest cities in 

Bulgaria (Sofia and Plovdiv). The University of Rhode Island Institutional Review Board 

approved all data collection protocols prior to the start of recruitment. The schools were 

selected to represent the major school types in the country (with general, technical and 

humanitarian profile). The principals of 15 schools were approached with a request for 

participation. Two of the schools declined due to the approaching end of the semester and in 

one of the schools the students had recently participated in a different study exploring risky 

behaviors. Once permission was obtained from the principal of a school, further 

arrangements were made with a teacher for the exact time of the data collection. The 

investigator administered all the survey materials. All participants were presented an assent 

or consent form prior to their participation and were offered a small incentive (a set of 

notebooks and pens) for their time. The survey materials were distributed along with a white 

envelope in which participants sealed and returned their anonymous answers. None of the 

students declined participation and only 5 empty cards were returned. 

Measures 

The full battery consisted of a number of measures translated for the first time in 

Bulgarian and used with a Bulgarian sample. The majority of the measures reflected TIM 

constructs. In addition some stress and family influence measures, as well as items related to 
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lated marketing and peer influences were included to answer some specific 
tobacco re 

research questions. All participants were presented with the full battery of instruments. The 

first part, including the demographics and the stress questions, was the same for all 

participants. After that, depending on their smoking status participants were guided through a 

skip pattern to one of two different sets of items for smokers and for nonsmokers. Only the 

measures relevant for nonsmokers will be presented here. 

Smoking Status Question: Two questions were used to determine the smoking 

status of participants. The first divided subjects into ever smokers and never smokers. 

The second differentiated between never smokers, regular smokers, experimental 

smokers and quitters. Depending on his or her smoking status each participant received a 

battery of TTM measures. The never smokers and the experimental smokers were 

collapsed into the group of nonsmokers and received the scales, assessing their readiness 

to make commitment to remain smoke free. The analyses presented below are based on 

this sample. 

Stages of change for staying smoke free : This scale for smoking acquisition (6 items) 

is measuring participants determination to stay smoke-fr~e and hence their risk of becoming a 

smoker (Anatchkova et al., 2002). 

Decisional Balance for staying smoke free: The scale contains equal numbers of 

pros and cons of being smoke-free (Anatchkova et al., 2002). The instrument measures 

the importance of each statement in the individual's decision to stay smoke free. 

Additional culturally tailored items were included in the initial pool to bring the total 

number of items to 23 . 

80 



I_emptations for attempting smoking: The scale is based on the existing four 

factor English language instrument (Plummer et al. 2001). The measure is designed to 

measure the strength of temptation to try smoking in specific situations. As with the 

decisional balance scale new culturally tailored items were also included in the initial 

pool bringing the total number to 17 items. 

Analytic Plan 

For the measurement development and validation of the smoking prevention 

measures, only the group of 369 nonsmokers was used. This sample was randomly split 

in half. One half of the sample was used for exploratory item analysis, PCA and 

exploratory model testing. The second half was used for confirmatory analysis using 

SEM. Finally, factorial invariance of the two measures was evaluated across both halves 

of the sample and across gender. The external validation of the scale was performed 

through examination of the relationship of the scales and the stages of change for making 

a commitment to stay smoke-free. 

Results 

Participants 

Six hundred and seventy three students participated in the study. In an open-ended 

question on ethnicity the vast majority (96.8%) of the students self identified as Bulgarians. 

The rest (3.2%) pointed out various religious and/or national identities. The sample was 64% 

female, equally distributed across the included age range, 47.8% reported a GPA equivalent 

to A and 41 .0% were ever smokers. For the measurement development and validation of the 

smoking prevention measures, only nonsmokers were included, which reduced the sample 

size to 369 (61.8% female, mean age 16.4 years). In the group of nonsmokers 97.l % 
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'fi d themselves as Bulgarian, 58.6% reported a GPA of 6 (equivalent to A) and 84.1 % 
identI e 

percent planned to apply to colleges in the country and abroad (See Table 1.1 ). 

Decisional Balance Measure for nonsmokers 

For the Decisional Balance of being smoke-free scale, seven items were initially 

excluded due to extreme mean values and nonnormal distribution of responses. A 

Principal Components Analysis (PCA) was performed on the remaining 16 items. The 

MAP procedure suggested that a two-factor solution fit the data best. At this stage four 

additional items were deleted due to low factor loadings. A two-factor solution (Pros and 

Cons) is consistent with theoretical predictions for the general structure of decisional 

balance. The final principal components solution consisted of two factors : Cons (5 items) 

and Pros (7 items) (Table 3.1). The Cronbach's internal consistency values for the Pros (a 

= .81) and the Cons (a = .74) were good. 

In order to find the best fitting model for the measure, both a correlated and an 

uncorrelated model were explored using structural equation modeling (SEM). In the 

model building process two additional items were excluded from the Pros scale and one 

item was excluded from the Cons scale due to poor item loadings. As a result the internal 

consistency of the Pros was slightly reduced (a = .76), but the alpha for the Cons scale 

remained the same (a = .74). In the exploratory sample the correlated model 

demonstrated better fit to the data i (26) = 38.73, p > .05, CFI = .96; RMSEA=.05 than 

the uncorrelated model x2 (27) = 47.03, p < .05, CFI = .94; RMSEA=.07 (Figures 3.1 and 

3.2). The chi-square difference tests showed a significant difference between the two 

models(-£ (1) difference= 9.70, p < .05, suggesting improvement in the fit of the correlated 

model compared to the uncorrelated model. 
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The two models were also tested in the confirmatory sample. Both models 

trated good fit to the data (X2 (26) = 43.40, p > .01, CFI = .94 and x2 (26) = 43.33, 
demons 

05 CFI = .94) and the correlation of the two factors failed to significantly improve 
p>. ' 

the fit of the model. Since a correlated model is consistent with theory and previous 

findings, demonstrated better fit in the exploratory sample (Fig. 3 .1) and in the total 

sample this was the model retained and presented in Fig. 3.2. 

Temptations measure for non smokers 

As the items in this measure are designed to measure the temptation to try 

smoking in a population of non-smokers it was expected that the item distributions would 

be skewed. Consequently the descriptive statistics of the separate items were not used as 

criteria for exclusion from the scale and the measurement development proceeded with 

PCA's with Varimax rotation on all items. The MAP procedure suggested a single factor 

solution. Since the solution suggested by this method can reflect the hypothesized 

hierarchical structure of the scale and the skewness of many of the original items, based 

on theoretical assumptions and previous work three and four factor solutions were 

explored (Plummer et al., 2001). During the PCA four hems were excluded due to 

complex loadings and two were excluded due to low loadings. In addition when the four 

factor solution was tested, the fourth factor was weak both in terms of internal 

consistency and content. As a result the two items included in this factor were also 

excluded. The final PCA solution consists of three factors with corresponding alphas: 

Negative affect (a = .71), Positive Social (a = .81) and Weight Control (a = .88). The 

individual item loadings for the scale are presented in Table 3.3. 
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As with the previous scale in order to determine the best structure for the scale the 

sample was split into two subsamples for exploratory and confirmatory measurement 

models using SEM. Three factor uncorrelated, correlated and hierarchical models were 

tested in both samples using SEM. Since the Weight control factor consisted of only two 

items, their loadings were constrained to be equal in all models. In addition, one of the 

error variances of the items in this scale had to be fixed to enable the computation of a 

final solution. 

In the exploratory sample, the uncorrelated solution had poor fit i (29) = 107 .11 , 

p < .05, CFI = .86. The correlated and the hierarchical model had a significantly better fit 

i (26) == 56.53, p < .05, CFI = .95. The chi-square difference test between the two 

models suggested a significant improvement for the correlated model Ci (3) difference= 

50.56, p < .05). The variance for the third factor had to be fixed in the hierarchical 

solution. 

These results were replicated in the second half of the sample where the fit of the 

uncorrelated model was i (28) = 222.04, p < .05, CFI = .70, the fit of the hierarchical 

model was i (26) = 86.41, p < .05, CFI = .91 , and the chi-square difference test result 

was significant x2 (3) difference= 136.63, p < .05, supporting the correlated, and ultimately 

the hierarchical factor model. The hierarchical model is consistent with the theoretical 

construct and previous findings and the correlations among the factor were moderate, the 

hierarchical models for the exploratory and the confirmatory samples are presented in 

Figures 3.3 and 3.4 respectively. 
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Invariance Testing 

The logic and sequence of multiple sample analysis used in the invariance testing 

for the measures for smokers was followed in the invariance testing for non-smokers as 

well. The summary of the results of the different nested models tested is presented in 

Table 3.5. For the decisional balance measure the parallel model was retained for the 

invariance across the exploratory and confirmatory subsamples. Tau-invariance was 

reached across gender subsamples for both constructs and the Lambda Invariant model 

was retained for the Temptations scale across both halves of the sample. These decisions 

were based both on the chi-square difference test and the CFI difference test (Cheung & 

Rensvold, 2002). 

Stage distribution 

The stage distribution for being smokefree among nonsmokers (n=369; 55% of 

total sample) was examined next. Of all nonsmokers, 46 (1 2.5%) had enough missing 

item-level data that stage could not be determined. Of the remaining 323 participants, 11 3 

(35.0%) were in Precontemplation, 3 (.9%) were in Contemplation, 9 (2.8%) were in 

Preparation, 8 (2.5%) were in Action and 190 (58.8%) .were in Maintenance. Due to the 

very small number of participants in Contemplation, Preparation and Action, participants 

were collapsed in three categories: Precontemplation, combined Contemplation and 

Preparation, and combined Action and Maintenance. 

External Validation 

In order to test the external validity of the measures the predictions made for the 

di 'b . 
Stri ubons of these scales across the stages of change. The model predicts a crossover 

pattern for the Decisional Balance Scale. At the Precontemplation stage, the Cons of 
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. commitment to stay smoke free are expected to outweigh the Pros, while in the 
roakmg a 

Maintenance stage the reverse is expected - the Pros of making commitment to stay 

k free are more important than the Cons of that decision. The crossover is expected 
sroo e 

Cur between the Contemplation and the Preparation stage. For the Temptation to oc 

roeasure the theory predicts a gradually decreasing pattern. 

The sum of the items within a scale provided the raw score for the measure. The 

raw scores were standardized to T-scores (M=50, sd=lO) and two separate analyses of 

variance were conducted to examine the patterns for the Decisional Balance and the 

Temptation scales. Due to the very low number of people in the stages between 

Precontemplation (PC) and Maintenance the Contemplation and Preparation stages were 

collapsed into one group C/PR (N = 12, 3. 7 % of the sample) and people in action were 

collapsed with people in Maintenance into the AIM group (N = 198, 61.3 % of the 

sample). As a consequence there were only three stage groups included in the analyses 

instead of the usual five. 

Relationship between the Decisional Balance scales and the stages of change 

To determine whether the Pros and Cons varied across stage a multivariate 

analysis of variance (MANOVA) was performed, with stage as the independent variable 

and Pros and Cons as dependant variables. The results indicated a significant multivariate 

effect for stage Wilk' s A= .854, p < .001. The follow up ANOVA's for the Decisional 

balance scale revealed significant mean differences for both Cons F (2, 295) = 4.14, p < 

.05, l'J2 = .03 and Pros F (2, 296) = 20.87, p < .05, ri2 = .13. Follow up Tukey tests 

supported the theoretical prediction that people in the PC stage will have significantly 

higher Cons than people in the AIM group. For the Pros people in the PC stage had 
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. .fi tly lower scores than participants in the other stage groups. The magnitude of 
s1gnt can 

the effect sizes for the two scales were slightly smaller than the effects reported by 

Plummer et al. (2001). These results are graphically presented in Figure 3.5 and the 

means and standard deviations for the scales are presented in Table 3.6. 

Relationship between the Temptation scales and the stages of change 

A MANOVA was performed to examine the variation of Temptation subscales 

across stages. The results indicated significant multivariate effect for stage Wilk's A= 

.831, p < .001 The ANOVA for the combined Temptations measure produced significant 

results F (2, 292) = 21.82, p < .05, 112 = .13 . Post-hoc comparisons confirmed theoretical 

predictions for this scale: people in the AIM group reported significantly lower levels of 

temptations to try smoking than people in the other stage groups. 

Temptation subscales were examined next. The Positive Social scale varied 

significantly across stages F (2, 292) = 15.640, p < .001, 112 = .10. Consistent with 

theoretical predictions, the Tukey comparisons indicated that people in the PC stage had 

higher scores than people in the AIM group. 

The Negative Affect scale scores were also significantly different across stages F 

(2, 296) = 17 .81 , p < .001, 112 = .11 and the pattern provided by the post-hoc tests was 

identical to the pattern of the combined Temptations scale. 

Finally the Weight Control scale failed to reach significance F (2, 295) = .369, p > 

.05, 112 = .003 . The patterns of the Temptation scales are presented in Figure 3.6 and the 

means and standard deviations are listed in Table 3 .6. 
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pjscussion 

This study developed and validated measures for Decisional Balance and Self-

efficacy for Bulgarian non-smokers. Both measures were psychometrically consistent 

with the constructs, but differed from previous reports of the measures on adolescents. 

The external validity of the measures was examined through the relationship of the 

constructs with the stages of readiness to make a commitment to stay smoke free. The 

study is an important step in the efforts to apply the TTM to smoking prevention and 

provides evidence for its applicability to a Bulgarian adolescent sample. 

Measurement models 

Tue measurements model for Decisional Balance for nonsmokers had good 

psychometric properties and demonstrated a two-factor structure: Pros and Cons. This 

finding is consistent with the theory and previous findings applying the construct to 

various samples and behaviors (Prochaska, 1994 ). However these results are different from 

those reported by Plummer et al. (2001) based on a large sample of US adolescents and 

examining the Pros and Cons of Smoking, as compared to the Pros and Cons of Being 

Smokefree in this study. The authors of the previous study did express caution due to the 

homogenous distribution of participants in that study using a different staging algorithm 

(90% in a single stage) (Plummer et al., 2001 ). The findings of the current study are 

consistent with the TTM, the current model was confirmed as a valid and reliable measure of 

Decisional Balance. Additional support for this conclusion is provided by previous work with 

another sample of adolescent nonsmokers (Anatchkova et al. 2002), in which the findings 

Sllpported a two-factor structure as well. 
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The measurement model for the Self-efficacy construct resulted in a three-factor 

. Positive Social Situations, Negative Affect and Weight Control. The first two 
strUCture. 

of these factors are traditionally associated with smoking behavior and have been 

replicated in studies with non-smokers as well (Ding, Pallonen, Migneault, & Velicer, 

1994; Pallonen, Prochaska et al., 1998; Plummer et al., 2001). The third factor - Weight 

Control was proposed by Plummer et al. (2001) and was replicated in the current study. 

Overall the discovery of a stable structure for the Temptations to try smoking scale seems 

to pose a challenge to the field. A four-factor (Pallonen, Prochaska et al., 1998) and a five 

factor (Plummer et al., 2001) structures have been previously reported and the current 

study found three factors. One of the challenges for the measurement development in this 

sample was the floor effect discovered for many of the items initially included in the pool 

and the large number of participants who declared that they have made a firm 

commitment to stay smoke free, and for them the self-efficacy items seemed irrelevant. 

Despite these difficulties, the resulting Temptation measure demonstrated sound 

psychometric properties and reflected the content usually associated with the construct in 

this Bulgarian sample of nonsmokers. 

Invariance testing of both measures across the two split halves of the sample and 

across gender subsamples provided additional evidence for the stable structure of the 

Decisional Balance scale, for which the parallel invariance model was preferred across 

both comparisons. As expected the Temptation scale failed to reach such high levels of 

measurement invariance. Only congeneric invariance was acceptable for the model 

comparison across the two subsamples, further indicating that the final structure of the 

measure may be rather unstable. 
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Relationship of the constructs with stages of change 

One of the possible reasons for the problems with the structure of the Temptations 

measure is the stage distribution of participants with close to 60% staged in Maintenance 

(people committed to stay smoke free) and 35.5% in Precontemplation. The high 

percentage of students in the highest risk group (Precontemplation) was consistent with 

predictions and underscores the importance of prevention programs that can help this 

group stay away from cigarettes. However the overall distribution of participants across 

the stages requires some further exploration. The lack of participants in the middle stages 

may be due to specifics of the population or problems with the adaptation of the measure 

and algorithm. However alternative explanation can also be considered. The results of 

this study suggest the presence of two distinct groups - participants at risk and another 

group of people "immune" to the temptations of smoking. Since the staging algorithm 

was developed as an instrument to help in the change of unhealthy behaviors, it may not 

be as sensitive to changes in idea formation (making a commitment may not be the same 

as behavior change). If this is the case in the context of smoking prevention the algorithm 

may need to be refined to identify adolescents at risk and to focus more on the staging of 

people who have already formed the idea and are planning on action (start smoking), 

more like the algorithm used in Plummer et al. (2001 ). Such an algorithm would allow 

the assessment of risk to initiate the risky behavior and could serve as the basis for 

tailored interventions for prevention. The question of whether such an algorithm would 

be more effective than the current one must be answered by future research. 

With the caveat of these unequal stage distributions the relationship of Decisional 

Balance with stage was examined. Consistent with theoretical predictions the Pros of 
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. smoke free increased by .84 SD and Cons decreased by .34 SD from 
staymg 

Precontemplation to Action/Maintenance. For Temptations the expected decline across 

stages of about .70 SD was observed for all the subscales, except Weight Control. Even 

though some differentiation seemed to exist in the pattern, the differences are not 

interpreted as the very small sample size in the combined group C/PR makes results 

unreliable. 
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Table 3,1. Final PCA solution for Decisional Balance for nonsmokers 

Items Loadings 
Pros Cons 

I will get into less trouble ifl don't smoke. 
I'll keep the air cleaner for everyone if I don't 

smoke. 
I'll be more attractive without smoking. 
I will be a better role model if I don't smoke. 
I'll do better in school without smoking. 
I'll do better in sports ifl don't smoke. 
My parents would be proud of my choice not 
to smoke. 
I will feel uncomfortable at parties if I don't 

smoke. 
I won't fit in with people who matter to me if 
I don't smoke. 
I will have fewer friends ifl don' t smoke. 
I will have trouble coping with problems 
without smoking. 
I will feel less like an adult ifl don't smoke. 

.620 

.621 

.699 

.769 

.690 

.696 

.612 

.655 

.703 

.762 

.682 

.618 

Table 3.2. Chi-squares and df for the Decisional BaJance scale (Nonsmokers) 

Model DF . Exploratory sample 

l CF! RMS EA AASR RMS 
Uncorrelated (A) 27 47.03 .940 .067 .11 .098 
Correlated (B) 26 38.73 .962 .054 .04 .060 

Confirmatory sample 

l CF! RMS EA AASR RMS 
Uncorrelated (A) 27 43.40 .939 .063 .04 .056 
Correlated (B) 26 43.32 .936 .065 .04 .056 

Shi square difference tests for the models 

A-B 
Exploratory Confirmatory 

l 9.70 .08 
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1 3 3 PCA loadings for Temptations to try smoking (Nonsmokers) 
Tabe · · 

items 
Negative Positive 
Affect Social 

-When things are not going my way and I am .773 

frustrated 
.767 When I am very anxious and stressed. 

When I am too worried about an exam at school .734 
When others are talking about how much they .790 

like smoking. 
When I am having a good time. .721 
When I want to be part of the crowd. .776 
When somebody I am attracted to smokes .776 

cigarettes. 
When I am afraid I might gain weight. 
When I want to get thinner. 
Alphas .81 .71 

Table 3.4. Chi-squares and df for the Temptations scale (Nonsmokers) 

Model 

3 factors uncorrelated (A) 
3 factors correlated (B) 

DF 

l 
29 107.11 
26 56.53 

Exploratory sample 

CF! RMSEA AASR 
.864 .127 .14 
.947 .084 .04 

Confirmatory sample 

Weight 
Control 

.898 

.911 

.88 

RMS 
.192 
.071 

I CF! RMSEA AASR RMS 
3 factors uncorrelated (A) 29 222.04 .706 .204 .22 .304 
3 factors correlated (B) 26 86.41 .901 .1 21 .04 .076 
Chi square difference tests for the models 

Exploratory Confirmatory 
A-B 3 50.58 136.63 
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Table 3.5. Summary of multiple sample models results for nonsmokers 

ExQloratorv and Confirmatory SamQle 
Construct Model CFI RMS EA ·l df x2/df ?diff. (dt) p ACFI 
Decisional Balance 

);. Congeneric A .950 .042 82.06 52 1.58 
);. Lambda Invariant B .948 .041 90.65 59 1.54 8.59 (7) ns -0.002 
);. Tau Equivalent c .947 .040 94.19 62 1.52 3.54 (3) ns -0.001 
);. Parallel D .949 .037 10L72 71 1.43 7.53 (9) ns 0.002 

Temptations 
);. Congeneric A .938 .069 126.52 50 2.53 
)> Lambda B . . 932 .068 139.99 56 2.50 13.47 (6) <.01 

Invariant -0.006 

\0 
);. Tau Equivalent c .898 .081 184.46 59 3.13 44.47 (3) <.05 -0.034 

Vl )» Parallel D .872 .083 227.75 70 3.25 43.29 (11) <.05 -0.026 

Males and Females 
Construct Model CFI RMS EA x2 df ·ltdf ·l diff. ( df) p ACFI 
Decisional Balance 

> Congeneric A .964 .036 73 .25 52 1.41 
);. Lambda Invariant B .957 .037 84.48 59 1.43 11.23 (7) ns -0.007 
)> Tau Equivalent c .956 .036 87.88 62 1.42 3.40 (3) ns -0.001 
);. Parallel D .901 .051 129.70 71 1.83 41.82 (9) < .05 -0.055 

Temptations 
);. Congeneric A .932 .073 137.46 50 2.75 
);. Lambda Invariant B .926 .072 150.95 56 2.70 13.49 (6) ns -0.006 
);. Tau Equivalent c .925 .071 155.68 59 2.64 4.73 (3) ns -0.001 
);. Parallel D .888 .080 214.92 70 3.07 59.24 (11) <.05 -0.037 



3 6 Standardized T scores (M=SO, SD=lO) for Temptations to try smoking, 
Table d 'cons of being smoke-free (Nonsmokers) 
pros an 

PC C/PR AIM Post hoc Tukey 
N=l06 N=12 N=l78 comparisons 

Cons 9.14 (4.5) 8.66 (3.4) 7.7 (3.5) RawM(sd) 
M 52.10 50.90 48.62 PC>AIM 

SD 11.34 8.48 9.00 

Pros 
21.19 (6.3) 26.58 (7.1) 26.16 (6.3) RawM(sd) 

M 45.36 53.20 52.59 PC<CIPRAIM 

SD 9.24 10.43 9.23 

Temptations 
15.17 (6.7) 14.91 (5.9) 11.47 (4.3) RawM(sd) 

M 54.54 54.34 46.99 PC, PR/C >AIM 

SD 12.20 10.98 7.40 

Positive Social 
RawM(sd) 7.26 (3.7) 6.58 (3 .7) 5.18 (2.4) 

M 54.17 51.38 47.48 PC>AIM 
SD 11.97 11.90 7.9 

Negative Affect 
RawM (sd) 5.45 (2.9) 5.66 (2.6) 3.91 (1.6) 

M 53.92 54.82 47.27 PC, PR/C >AIM 
SD 12.42 11.23 7.11 

Weight Control ns 
RawM (sd) 2.56 (1.7) 2.66 (1.6) 2.43 (1.2) 

M 50.44 51.20 49.52 
SD 12.33 11.11 8.58 
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. 59 

.54 

. 29 

. 69 

I will feel uncomfortable at parties if 
I don't smoke . 

I won't fit in with people who matter 
o me if I don't smoke. 

will have fewer friends ifl don't 

will have trouble coping with 
problems without smoking . 

I' ll be more attractive without 
smoking . 

will be a better role model ifl don't 

' II do better in school without 
smoking. 

'll do better in sports ifl don't 
smoke. 

y parents would be proud of my 
hoice not to smoke. 

Figure 3.1. Decisional Balance scale for nonsmokers (Exploratory Sample) 

97 



. 03 

. 52 

.52 

. 69 

.64 

will feel uncomfortable at parties ifl 
on't smoke . 

won't fit in with people who matter 
o me ifl don ' t smoke . 

will have fewer friends ifl don' t 

will have trouble coping with 
roblems without smoking . 

I' II be more attractive without 
smoking. 

will be a better role model ifl don ' t 

'II do better in school without 
smoking. 

'll do better in sports ifl don't 
smoke. 

y parents would be proud of my 
hoice not to smoke. 

Figure 3.2. Decisional Balance scale for nonsmokers (Confirmatory Sample) 
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.30 

Weight 
Control 

Positive 
Social 

hen things are not going my way 
nd I am frustrated. 

~~en I am afraid I might gain 
eight. 

~'-~--en_I _w_a_n_t t_o_g_e_t-th_i_n_n_er_. __ __. 

. 77 

When others are talking about how 
uch thev like smoking. 

hen I am having a good time. 

When I want to be part of the 
crowd . 

When somebody I am attracted to 
smokes cigarettes. 

Figure 3.3. Three factor hierarchical model for Temptations to try smoking 
(Exploratory sample) 
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I 
.80 

. 72 

Weight 
Control 

Social 

. 55 

.55 

.92 -

en things are not going my way 
nd I am frustrated . 

en I am very anxious and 
stressed. 

When I am too worried about an 
exam at school. 

When I am afraid I might gain 
eight. 

' .87...........JWhen I want to get thinner . 

. 75 

When others are talking about how 
uch thev like smoking . 

.69 ,=hen I am having a good time. 

.84 
~ ~When I want to be part of the 

.65 l~_c_ro_w~d-·~~~~~~~~~----' 

When somebody I am attracted to 
smokes cigarettes. 

Figure 3.4. Three factor hierarchical model for Temptations to try smoking 
(Confirmatory sample) 
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Figure 3.5. Standardized Decisional Balance scores by Stages of Change 
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Figure 3.6. Standardized Temptations scores by Stages of Change 
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Chapter 4. Validation of Stress Measures for Bulgarian Adolescents 

Introduction 

Adolescent years are described as a period of major changes in the life of an 

individual and the offset point for many problem behaviors. Stress is considered to be a 

risk factor in the development of a variety of health and social problems during this 

developmental period, such as substance abuse (Goeders, 2003), alcohol consumption 

(Bray et al. 2001; Wills, Ashby et al, 2002; Wills, Sandy et al, 2002), smoking (Enomoto, 

2000; Koval et al., 2000), anxiety (Comeau et al. 2001; Henk:er et al. 2002), suicide 

ideation (Huff, 1999), and depression (Carter & Clayton, 1995; Yarcheski, 2000) among 

others. The direct and indirect influence of stress on health has also been well 

documented (Herbert & Cohen, 1994). 

Stress is one of the most widely studied topics in psychology and a number of 

different conceptualizations and theories of stress are coexisting in the field. Some of the 

most popular approaches to the study of stress are through the study of stressful life 

events (Holmes & Rahe, 1967), study of daily hassles (Kanner et al, 1981 ), cognitive 

appraisal (Lazarus & Folkman, 1984) and levels of perceived stress (Cohen et al. 1983). 

Within these frameworks many English language instruments have been proposed, but 

few have been validated with culturally diverse samples and even fewer for Bulgarian 

samples (Anatchkova, 1998). 

Valid and reliable measures are essential in the study of stress and the goal of this 

study is to test the validity of two measures for stress and coping and a TTM based stage 

algorithm for effective stress management for Bulgarian adolescents. None of the 

instruments has been tested before with this population. It is interesting to examine the 
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'd'ty of these stress measures in a context characterized with greater socio-political 
vah 1 

S and different challenges for adolescents (Botcheva, 2002). 
change 

Methods 

Procedure 

The University of Rhode Island Institutional Review Board approved all data 

collection protocols prior to the start of recruitment. The schools were selected to represent 

the major school types in the country (with general, technical and humanitarian profile). The 

principals of 14 schools were approached with request for participation. Two of the schools 

declined due to the approaching end of the semester and in one of the schools the students 

had recently participated in a different study exploring risky behaviors. After permission was 

obtained from the principal of a school, further arrangements were made with a teacher for 

the exact time of the data collection. The investigator administered the survey materials. All 

participants were presented an assent or consent form prior to their participation and were 

offered a small incentive for their time. The survey materials were distributed along with a 

white envelope in which participants sealed and returned their anonymous answers. None of 

the students declined participation and ·only 5 empty cards were returned. Item analysis was 

perfonned on the complete sample. After that the sample was split in half. One half was used 

for PCA and exploratory model testing. Tue second half was used for confirmatory factor 

analysis using SEM. 

Measures 

The full battery consisted of a number of measures translated for the first time in 

Bulgarian and used with a Bulgarian sample. The majority of the measures were TIM 

constructs. In addition some stress and family influence measures, as well as items related to 
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1 ted marketing and peer influence were included to answer some specific research 
tobacco re a 

. All participants were presented with the full battery of instruments. The first part, 
questions. 

din the demographics and the stress questions, was the same for all participants. After 
inclU g 

that, depending on their smoking status participants were guided through one skip pattern to 

f two different sets of items for smokers and for nonsmokers. Only the measures 
oneo 

relevant to this paper will be presented here. 

Stages of effective stress management for adolescents: This algorithm asks about the 

consistency and efficacy of stress management and the time devoted to active stress 

management per day (Mauriello et al., 2002). 

Perceived stress scale (PSS): The perceived stress scale is a 14 item scale designed to 

measure the degree to which situations in ones life are appraised as stressful. The internal 

consistency of the original scale is .85 . The scale has been shown to correlate with smoking 

reduction maintenance and predict the number of smoked cigarettes. (Cohen, Kamarck, 

Mermelstein, 1983). 

Rhode Island Stress and Coping Inventory (RISC!) : The Rhode Island Stress and 

Coping inventory is a 1 O item scale assessing physical symptoms and ways of coping 

with stress (Fava, Ruggiero, & Grimley, 1998). 

Results 

Participants 

The sample for this project consisted of 673 students in the last grades of high school 

(IS-19 years old) recruited in 11 randomly selected high schools of the two largest cities in 

Bulgaria (Sofia and Plovdiv). In an open-ended question on ethnicity the vast majority 

(96·8%) of the students identified themselves as Bulgarians. The rest pointed out various 
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I .. us and national identities. The sample was 64% female, equally distributed across the re ig10 

included age range, 47.8% reported a GPA equivalent to A and 41.0% were ever smokers 

(See Table 1.1 ). 

Validation of RISC! 

At the first step of the validation of the scale the descriptive statistics for all ten 

items based on the entire sample were examined. All items were retained for further 

analysis since no problems were identified at this stage. At the next step, principal 

components analysis (PCA) with varimax rotation was performed on the exploratory half 

of the sample. Two factors were retained in the solution, accounting for 52.6% of the 

variance. A two-factor solution was also supported by the Minimal Average Partial 

(MAP) test and corresponds to the structure of the original scale (Fava et al., 1998). The 

item loadings from the PCA are presented in Table 4.1. Both subscales had adequate 

internal consistency of a = . 79 for Coping and a = .69 for stress. 

At the next step the structure of the scale was tested in the exploratory sample 

through structural equation modeling (SEM). Two factor correlated and uncorrelated 

models were examined. Both models had an acceptable fit: i (35) = 161.25, p < .05, CFI 

= .85, RMSEA = .11 for the uncorrelated model and i (34) = 141.32, p < .05, CFI = .87, 

RMSEA = .10 for the correlated model. A chi-square difference test indicated that the 

correlated model fit significantly better Ci (1) difference= 19.93, p < .05). This model is 

presented in Figure 4.1. 

Both models were also then tested in the confirmatory sample, where the 

correlation between the two factors was very low and did not significantly improve the fit 

of the model (X2uncorrelated (35) = 130.83, p < .05, CFI = .86, RMSEA = .09; icorrelated (34) 
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== 130.17, p < .05, CFI = .86, RMSEA = .09). The correlated model for the confirmatory 

sample is presented in Figure 4.2. 

As the results from the two samples were inconclusive the two models were also 

examined in the combined sample. These results suggested better fit for the correlated 

Ci correlated (34) = 209.19, p < .05, CFI = .88, RMSEA = .09), than for the uncorrelated 

model Ci uncorrelated (35) = 222.76, p < .05, CFI = .87, RMSEA = .09). The chi-square 

difference test was significant Ci (1) difference= 11.57, p < .05) so the correlated model was 

retained and is presented in Figure 4.3. 

Finally the discriminant validity of the scale was examined through the 

relationship with gender and age. As was expected the scales did not differ across age. 

Significant differences between males and females were discovered for the stress 

subscale (F (1 , 584) = 8.67, 112= .02) with higher stress levels reported by girls. 

Validation of PSS 

In the first step of the validation of the Perceived stress scale (PSS) the reversed 

score items from the original scale were reversed (Cohen et al., 1983). After that the 

analysis followed the same procedure as that described above. When the descriptive 

statistics were examined the item "In the last month how often have you found yourself 

thinking about things that you have to accomplish?" had a rather high mean value, but 

since it had acceptable skewness and kurtosis it was included in the PCA analysis. At the 

next step the same item had complex loadings and was then excluded from the scale. 

Originally the PSS had been developed as a unifactorial scale. The MAP procedure also 

suggested a single factor, but in the PCA analysis a single factor accounted for only 

24.8% of the variance, while a two-factor solution accounted for 44.1 %. The two factors 
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also made conceptual sense and were labeled "Perceived Stress" and "Perceived Coping". 

The PCA loadings for the two-factor solution are presented in Table 4.2. The Cronbach 

internal consistency coefficients for the Perceived stress and the Perceived coping scales 

were a= .74 and a= .78 respectively. 

Since the MAP procedure suggested a smaller number of factors to be retained in 

the solution three models were tested through SEM in both the exploratory and the 

confirmatory samples: a one factor model, a two-factor uncorrelated model and a two 

factor correlated model. The one-factor model had poor fit and bad item loadings, while 

the two factor correlated model fit best in both samples. In these analyses, one item was 

excluded due to poor loadings on the perceived coping scale. The results for the three 

models with the final number of items are presented in Table 4.3 and the best fitting 

solutions for the exploratory and the confirmatory samples are presented in Figures 4.4 

and 4.5 respectively. 

As a final step the discriminant validity of the scales was examined through the 

relationship with gender and age. Once again the scales did not differ across age, but 

demonstrated significant differences between males ari.d females for the stress subscale (F 

(1, 584) = 28.46, 112= .05) and suggested higher levels of perceived stress for girls. 

Stages of effective stress management 

Another stress related variable of interest included in the battery was the 

algorithm assessing stages of effective stress management. Two scoring algorithms were 

explored. In the first algorithm participants were staged solely on their answers regarding 

their belief that they were effectively practicing stress management (Figure 4.6). In the 

second algorithm two restrictions were added: participants were excluded from post-
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. stages if they reported that they did not practice stress management every day and action 

attempting regular stress management was required for inclusion in the preparation stage 

(Figure 4.7). As could be expected with the first algorithm more people were successfully 

staged (a total of 665), while with the second algorithm 630 people were staged. With the 

exception of the participants that could not be staged the algorithms were overlapping. 

The distributions across these algorithms were very similar (Table 4.4). 

A valid staging algorithm for effective stress management should discriminate 

participants in different stages on relevant variables. In order to evaluate their sensitivity 

the two algorithms were compared for stage differences on stress levels, coping, level of 

family support for nonsmoking, GP A, demographics and number of cigarettes smoked 

per day for smokers. Since these variables are not part of the TTM no specific theoretical 

prediction exists. It could be expected however, that students who are in advanced stages 

of stress management would report better coping skills, lower stress levels, higher levels 

of family support for nonsmoking and for smokers, fewer cigarettes smoked per day. 

Multivariate analysis of variance (MANOVA) was used to assess the relationship 

between stress and coping and the stress staging algorithms. A MANOVA conducted on 

the standardized T (M=50, SD= 10) scores of the RI SCI revealed significant multivariate 

effect for both algorithms (Wilks A = .888, p < .05 and Wilks A = .883, p < .05, 112= .06). 

Follow up analysis of variance (ANOV A) indicated for both algorithms significant 

differences in the scales across the stages of effective stress management for the Coping 

scale and the Stress scale. Tukey post-hoc tests indicated that the Coping skills were 

significantly higher for participants in the Maintenance stage of change compared to 

Participants in the PR group. The post-hoc tests for stress showed that people in the 
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Precontemplation stage reported significantly less stress than people in the other stage groups 

(Table 4.5). 

ANOVA's were also used to compare the levels of family support for nonsmoking 

and the GPA's across stages. Again both algorithms produced significant effects of 

comparable size. Follow up Tukey tests indicated that people in Action and Maintenance for 

effective stress management reported higher levels of family support for nonsmoking and 

higher GP A's than people in precontemplation (Table 4.5). The ANOVAs for numbers of 

cigarettes smoked among smokers (n=274 for algorithm#l and n=255 for algorithm#2) failed 

to reach significance (F (4, 255) = 2.17, p<.10, 112 = .03 and F (4, 239) = 2.04, p<.10, 112 = 

.03), but the trend was for those in earlier stages of stress management to report more 

cigarettes smoked in the last 24 hours. Since the effect size for this effect was of the same 

magnitude as the ones for GP A and family support the failure to reach significance is likely 

due to the limited power resulting from smaller sample sizes. The means and standard 

deviations of the scales by stage are presented in Table 4.5. 

Discussion 

The goals ofthis part of the study were to validate the structure of two stress and 

coping scales, RISCI and PSS, and to examine a TIM based stress management algorithm. 

The study found that both scales had good psychometric properties. The original two-factor 

structure of the RISC! was replicated (Fava et al., 1998). For the PSS a two-factor structure 

(perceived stress and perceived ability to cope) also fit the data best. This finding departs 

from the original unifactorial scale (Cohen et al. , 1983) of perceived stress. The two 

derived factors were conceptually meaningful and were supported by previous reports, 

which had discovered and used two-factors instead of the unifactorial PSS scale (Fava et 
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l 199g· Hewitt, 1992). Based on these results, it can be concluded that both measures 
a., ' 

were successfully validated with this sample of Bulgarian adolescents and can be used in 

future studies. 

In addition to these scales, two TTM based stage algorithms for effective stress 

management were also assessed. The major difference between the two algorithms was in 

the different number of criteria required for placement in the advanced stages of stress 

management. With the more restrictive algorithm (number 2) a smaller number of 

participants could be successfully categorized in a stage. With the exception of the 35 

participants that could not be staged with the second approach, the two algorithms 

produced 100% overlapping classification patterns. 

The validity of staging algorithms within the TTM framework is usually 

examined through the pattern of distribution of the decisional balance and self-efficacy 

construct of the relevant behavior across the stages of change (Velicer et al., 1998). The 

TTM makes specific predictions for these stage distributions and allows formulation of 

theory based hypotheses. Since no decisional balance or self-efficacy stress measures 

were included in the current study, the relationship of the staging algorithms with 

relevant variables was examined instead. It can be expected that participants who are in 

the advanced stages of stress management would experience less stress and will report 

higher coping capabilities. Also students who practice effective stress management 

should demonstrate better school achievement and could be expected to have or perceive 

more supportive family environments. In addition for smokers, higher effectiveness in 

stress management should be correlated with lower number of smoked cigarettes. 

The results of this study generally supported these expectations. Both algorithms 
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discriminated across all relevant variables and produced remarkably similar results and 

effect sizes (Table 4.5). Under these circumstances the less restrictive algorithm was 

preferred, since it allowed for a larger number of participants to be staged and included in 

further analysis and was more parsimonious. As expected students in the advanced stages 

of stress management had better school performance (GP A) and reported higher levels of 

parental support. Also consistent with expectations participants in the Maintenance stage 

reported the highest level of coping skills. The distribution of stress levels across the 

stages of change was somewhat contrary to the expected pattern with people in the 

Precontemplation stage of stress management reporting the lowest levels of stress. A 

different result was expected based on the reasoning that students who do not try to 

manage stress would be more vulnerable to stressful events. This would be an accurate 

prediction under the assumption that all participants experience certain levels of stress. 

The findings of this study suggest an alternative interpretation: effective stress 

management would reduce the levels of stress only for people who perceive that they are 

under stress. If this perception is absent, stress management may not lead to any changes 

in the levels of perceived stress and likely seems like an unnecessary behavior. This 

could be the profile of people in the precontemplation stage of stress management. Future 

work is needed to explore this possibility. 
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Table 4.1. PCA item loadings for RISCI 

Loadings Items 
Stress Coping 

I felt overwhelmed. 
I felt stressed by unexpected events. 
1 felt I had more stress than usual. 
I felt there was not enough time to complete my 
daily tasks. 
I was pressured by others. 
I was able to cope with difficult situations. 
I was able to cope with unexpected problems. 
I successfully solved problems that came up. 
I felt able to cope with stress. 
I felt able to meet demands. 

Table 4.2. PSS PCA loadings 

.641 

.715 

.696 

.617 

.649 
.806 
.789 
.789 
.645 
.683 

Items Loadings 

In the last month how often have you ... 

Perceived 
Stress 

. . . been upset of something that happened unexpectedly? .698 

... felt that you were unable to control the important .581 
things in your life? 
.... felt nervous and stressed? .710 
.... found that you could not cope with all the things that .580 
you had to do? 
... been angered because of things that happened that .607 
were outside of your control? 
... felt difficulties were piling up so high that you could .685 
not overcome them? 

Perceived 
Coping 

... dealt successfully with irritating life hassles? .725 

.. . felt that you were effectively coping with important .748 
changes that were occurring in your life? 
··.felt confident about your ability to handle your .605 
personal problems? 
... felt that things were going your way? .647 
···been able to control irritations in your life? .641 
··.felt that you were on top of things? .778 
···been able to control the way you spend your time? .44 7 
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Table 4.3. SEM model results the PSS scale 

df 

54 
54 

Exploratory sample 
I CF! RMSEA 
239.26 .80 .10 
215.42 .82 .10 

1-factor (A) 
2-factor 
uncorrelated (B) 
2-factor correlated 5 3 131. 97 . 91 .07 

(C) 
Chi square difference tests for the models 
Difference Exploratory sample 

A-C 
B-C 

df ,.l p 
1 107.29 < .001 
1 83.45 < .001 

Confirmatory sample 
I CF! RMSEA 
420.46 .59 .15 
148.37 .89 .07 

140.36 .90 .07 

Confirmatory sample 
l2 p 
280.10 < .001 
8.01 < .001 

Table 4.4. Stages of effective stress management for two different algorithms 

Precontemplation 
Contemplation 
Preparation 
Action 
Maintenance 
Total staged 
No stage assigned 

Algorithm 1 
N (%) 

219 (32.9) 
37 (5.6) 

53 (8.0) 
216 (32.5) 
140 (21.1) 

665 
8 
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Algorithm 2 
N(%) 

219 (34.8) 
37(5.9) 
45(7.1) 

196(31.1) 
133(21.1) 

630 
43 



Table 4.5. Comparisons of two stress management algorithms (Means, SD and 
.ANOVA results) 

Stress Stage Algorithm #1 Stress Stage Algorithm #2 
M SD Tukey M SD Tukey 

HSD HSD 
Pattern Pattern 

Stress F(4, 628) = PC < C, F(4, 595) = PC<C, 
14.90*, PR, A, M 14.98*, PR,A, M 
112 = .09 112 = .09 

Precontemplation 46.14 9.57 46.14 9.57 
Contemplation 54.62 8.91 54.62 8.91 
Preparation 53.81 8.21 53.56 8.28 

Action 51.11 9.40 51.31 9.36 
Maintenance 51.99 10.11 52.26 9.93 

Coping F(4, 628) = PR < M F(4, 595) = ns 
3.82*, 3.17*, 
112 = .02 112 = .02 

Precontemplation 49.24 10.61 49.24 10.61 
Contemplation 47.51 8.16 47.51 8.16 
Preparation 46.97 10.75 48.78 9.56 
Action 50.91 9.55 51.09 9.26 
Maintenance 52.01 9.72 52.21 9.24 

Family support F(4, 635) = PC< A, F(4, 602) = PC<A, 
5.81 *, M 7.23*' M 
112 = .04 112 = .054 

Precontemplation 47.33 8.41 47.33 8.41 
Contemplation 50.40 9.48 5·0.41 9.48 
Preparation 50.43 10:08 51.62 10.20 
Action 51.64 10.99 51.60 10.80 
Maintenance 51.16 10.00 51.19 9.83 

GPA F(4, 656) = PC<A, F(4, 621) = PC<A, 
6.51 *' M 7.32*, M 

Precontemplation 
112 = .04 112 = .05 
5.134 .853 5.13 .853 

Contemplation 5.324 .784 5.32 .784 
Preparation 5.283 .717 5.29 .695 
Action 5.353 .721 5.43 .672 
Maintenance 5.547 .662 5.55 .670 
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Q felt overwhelmed. 

1 felt stressed by unexpected 
events. 

I felt I had more stress than 
usual. 

J felt there was not enough 
time to comolete mv dailv 

I was pressured by others. 

-.32 

I was able to cope with difficult 
situations 

I was able to cope with unexpected 
problems. 

I successfully solved problems that 
came up. 

""- '57 '.I ~ j I felt able to cope with stress . 

. 61 '--~~~~~~~~~~~--' 

I felt able to meet demands. 

Figure 4.1. RISCI (Exploratory Sample) 
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Q felt overwhelmed. 

1 felt stressed by unexpected 
events. 

I felt I had more stress than 

usual. 

I felt there was not enough 
time to complete mv dailv 

I was pressured by others. 

-.06 

Figure 4.2. RISCI {Confirmatory Sample) 
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I was able to cope with difficult 
situations 

I was able to cope with unexpected 
problems. 

I successfully solved problems that 
came up. 

I felt able to cope with stress. 

I felt able to meet demands. 



Q felt overwhelmed. 

1 felt stressed by unexpected 

events. 

1 felt I had more stress than 

usual. 

I felt there was not enough 
time to complete mv dailv 

I was pressured by others. 

Figure 4.3. RISCI (Total Sample) 

-.20 

I was able to cope with difficult 
situations 

I was able to cope with unexpected 
problems. 

I successfully solved problems that 
came up. 

~AS~ ·1 felt able to cope with stress. 

. .49 

I felt able to meet demands. 
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Upset of something that happened 
unexoectedlv? 

Felt unable to control the important 
things in life? 

[Felt nervous and stressed? 

Found could not cope with all the 
things that had to do? 

Angered because of things that were 
outside of control? 

Felt difficulties were piling up so high 
that you could not overcome them? 

.65 

Dealt successfully with irritating life 
hassles 

Effectively coping with important 
changes that were occurring 

Confident about your ability to 
handle personal problems? 

Felt that things were going your way. 

~ .61 
~ ~I Able to control irritations in life. 

67 i~~~~~~~~~~~ 

. ~ Felt on top of things? 

Figure 4.4. PSS (Exploratory Sample) 
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Upset of something that 
happened unexpectedly? 

Felt unable to control the 
important things in life? 

[Felt nervous and stressed? 

Found could not cope with all 
the things that had to do? 

Angered because of things 
that were outside of control? 

Felt difficulties were piling up 
so high that you could not 
overcome them? 

--.46a 

.47 

.63 

.21 

Dealt successfully with irritating 
life hassles 

Effectively coping with important 
changes that were occurring 

Confident about your ability to 
handle personal problems? 

Felt that things were going your 
wav. 

"" .57 
"" ~I Able to control irritations in life. . 74 '~~~~~~~~ 

. ~.__F_e_It_o_n_t_o_p_o_f_th_i_n_g_s? _____ __, 

Figure 4.5. PSS (Confirmatory Sample) 
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Do you practice effective stress management in your daily life? 

Have you practiced effective stress 
management for more than 6 months? 

I 

Yes 
Maintenance .. 

No 

Action ~J 

Do you intend to practice effective 
stress management in the next 6 months? 

Yes------~--Nol 

Precontemplation 

Do you intend to practice effective 
stress management in the next 30 days? 

Yes-----• Preparation 

No 

Action 

Figure 4.6. Stages for Stress management Algorithm #1 
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Do you practice effective stress management in your daily life? 

Yes-~--Nol 

Ab t how many minutes do you spend each day 
OU ? 

... ",,,,, """ m ... "I"' 
IS min or more 

l 
Have you practiced effective stress 
management for more than 6 months? 

Yes 
Maintenance 

No 

Action .. I 

Do you intend to practice effective 
stress management in the next 6 months? 

Yes 

Precontemplation 

Do you intend to practice effective 
stress management in the next 30 days? 

Yes 

L. 

No 

I 

In the last year, have you tried at least 
once to spend time each day practicing 

stress managem ent. 

Yes 

i 
Preparation 

.. Action 

Figure 4.7. Stages for Stress management Algorithm#2 
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Chapter 5: Factors related to smoking status among Bulgarian adolescents 

Introduction 

Bulgaria is a small Eastern European country in the less developed Balkan region of 

the European continent. On the health maps Bulgaria has recently emerged as one of the 

countries characterized by strikingly high death rates due to stroke, heart disease and different 

types of cancer. Bulgaria has followed the pattern of deteriorating health and increase in 

cigarette consumption described for the countries in the Eastern European region (Corrao, 

Guindon, Sharma, & Shokoohi, 2000). Percentages of smokers have reached alarmingly 

high levels among men (49.2%), adolescents (24% for males and 31 % females) and even 

health professionals (52.3%) (Corrao et al., 2000). According to other sources these figures 

are even higher, reaching 61.1 % smoking prevalence in the male population (Uitenbroek, 

1996) and the trend is for further increase. At the same time the mortality rate for these 

populations shows a steady increase over the last decade with invariably increasing numbers 

in the leading cause of death- cardiovascular diseases (Ginter, 1997). 

Some efforts have been made to control tobacco products in Bulgaria. Advertising 

and sales to minors are officially banned, but the lack of appropriate enforcement leads to 

very low effectiveness. Smoking is prohibited in educational and health facilities, 

government buildings and public transportation but it is allowed and heavily practiced in all 

other public places (restaurants, bars, pubs, clubs), which are often visited by youth and 

become a powerful channel for promotional activities for the tobacco companies (World 

Health Organization, 1997). As a large producer of tobacco, Bulgaria maintains very low 

prices of domestic cigarettes ($0.40 average cost per pack), which has more than 90% of 

market share. This low cost facilitates easy access to tobacco products. 

124 



As a state in a transitional political and economic period, Bulgaria was unable to 

adequately counteract the tobacco industries and the growing health problem of smoking. 

Particularly weak is the support for health promotion activities, smoking prevention and 

educational activities (Balabanova, Bobak & McKee, 1998), although some pilot programs 

and prevention efforts in schools have been reported (Anguelov et al., 1999). 

This context does not provide many anti-tobacco messages, placing adolescents at 

high risk for smoking initiation and accompanying health hazards. Although unfortunate, this 

situation highlights the need for research to shed light on the specific needs of this 

population, so that effective, low cost smoking intervention and prevention programs can be 

developed. 

Predictors of smoking initiation and cessation 

Globally, smoking is one of the leading preventable causes of premature death 

(WHO, 1997). Smoking initiation for adult users usually occurs during adolescent years 

(Fiore, 1992) and smoking is unlikely to occur if it is not started during adolescence (US 

Surgeon General, 1994). At the same time it is estimated that around 50% of teenage 

youth that initiate smoking remain addicted for 16 to 20 years (Najem, Batuman, Smith, 

& Feuerman, 1997). Therefore the development of quality prevention programs for 

teenagers is very important. 

Good smoking prevention programs require better understanding of the factors that 

influence smoking initiation and maintenance in adolescence. This need has given a rise to a 

substantial body of research into the psychosocial correlates of smoking, attempting to 

explain the mechanisms of smoking initiation (US Surgeon General, 2000). As Pederson et 

al. (1998) note, there are problems in interpreting and summarizing the results of these 
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di due to differences in study designs, variety of measures and large variability of the stu es, 

combinations of included variables. Despite these inconsistencies there are a number of 

factors that emerge across a large number of the proposed models and thus allow for some 

more general statements (Pederson et al., 1998). Variables that have been consistently 

associated with smoking are stress (Koval, Pederson, Mills, McGrady, & Carvajal, 2000; 

SiQuira, Diab, Bodian, & Rolnitzky, 2000; Wills, 1986; Weinrich, Hardin, Valois, & 

Gleaton, 1996), coping strategies (Vollrath, 1998; McCubin, Needle, & Wilson, 1985; 

Siquierra et al., 2000), self esteem (Glendinning & Inglis, 1999; Kawabata, Shimai & 

Nishoka, 1998; Jackson & Henricksen, 1997), peer influence (Urberg, Cheng, & Shyu, 1991; 

Griesler & Kandel, 1998; Jackson, 1997), risk taking (Coogan, 1998) and family influence 

(Piko, 2002; Wang, Fitzhugh, Westerfield, & Eddy, 1995; Proescholdbell, Chassin, & 

MacKinnon, 2000). Although not so broadly studied, tobacco related marketing has also been 

often pointed out as a risk factor for smoking initiation (Unger, Cruz, Schuster, Flora, & 

Johnson, 2001) and could play an important role in a weakly regulated tobacco marketing 

environment. 

The goal of this study was to explore the factors a5sociated with smoking behavior in 

a sample of Bulgarian adolescents. A secondary goal was to assess the performance of two 

different analytic approaches - logistic regression and discriminant analysis. 

Methods 

Procedure 

The sample for this project consisted of students in the last grades of high school 

(15-19 years old) recruited in 12 randomly selected high schools of the two largest cities 

in Bulgaria (Sofia and Plovdiv). The University of Rhode Island Institutional Review 
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Board approved all data collection protocols prior to the start of recruitment. The schools 

were selected to represent the major school types in the country (with general, technical 

and humanitarian profile). The principals of 14 schools were approached with a request 

for participation. Two of the schools declined due to the approaching end of the semester 

and in one of the schools the students had recently participated in a different study 

exploring risky behaviors. After permission was obtained from the principal of a school 

further arrangements were made with a teacher for the exact time of the data collection. 

The investigator administered the survey materials. All participants were presented an 

assent or consent form prior to their participation and were offered a small incentive for 

their time (a set of school aid materials). The survey materials were distributed along 

with a white envelope, in which participants sealed and returned their anonymous 

answers. None of the students declined participation and only 5 empty cards were 

returned. 

Measures 

All participants answered the full battery of measures, but only the ones used in 

the current analyses are presented below. 

Demographic section: This section consisted of a set of questions assessing age, 

gender, ethnicity, grade level, type of school, level of parents education and future plans for 

all students. In addition items assessing the smoking status of parents and siblings, the 

nwnber of close friends who smoke and the presence of rules on smoking behavior in the 

household were included in this section. 
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Perceived Stress Scale: The 14 items of the Perceived stress scale translated in 

Bulgarian was included in the battery (Cohen, Kamarck, Mermelstein, 1983). The scale 

demonstrated good psychometric properties for the population under study. 

RISCI: The Rhode Island Stress and Coping inventory (Fava, Ruggiero, Grimley, 

1998) translated in Bulgarian was also included. The scale had good psychometric properties 

for Bulgarian adolescents. 

Family influences: The amount of family support for nonsmoking was assessed by 

this 4-item scale (Redding, Rossi, et al. 1998, 1999). 

Stages of stress management for adolescents: The algorithm was used to assess the 

consistency and efficacy of stress management and the time devoted to active stress 

management per day (Mauriello et al., 2002). 

Media Exposure to smoking messages and opinions about smoking: A set of 

independent questions assessing participants exposure to media images related to smoking 

(ads and anti-smoking messages) and some attitudes towards smoking were included in the 

battery to test their relevance for Bulgarian adolescents (questions are adopted from the 

WHO/CDC GYTS). 

Smoking status definition question: The smoking status of participant was 

assessed through two items. Through the first item, participants were divided into ever 

smokers and never smokers. The second item provided a more precise differentiation 

between never smokers, experimental smokers, regular smokers and quitters. 

Analytic plan 

The outcome variable of interest in this study is dichotomous (case vs. noncase) 

with a binomial probability distribution. There are several statistical approaches to 
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analyzing a variable of this nature: the linear probability model, discriminant analysis and 

. t·c regression (Cohen, Cohen, West, Aiken, 2003). In the current study two of these 
tog1s t 

approaches (discriminant analysis and logistic regression) will be used and the results 

will be compared. Discriminant function analysis is the older of the two methods and its 

origins can be traced back to the works of Pearson, Mahalanobis and most notably Fisher 

in the second and third decade of the twentieth century. The method was specifically 

developed to classify observations into groups based on a set of predictors and in the first 

forty years of its existence it was used for this purpose (Huberty, 1994). Initial attempts 

to use DF A for description of group separation based on a set of variables started in the 

sixties and currently the procedure is used to address both types of research questions. 

Logistic regression analysis is a more recent method that emerged as a result of 

the efforts to develop procedures that make more realistic assumptions about the data 

(Cohen et al. 2003). The main goal of the analysis is to find a well-fitting model that 

describes the relationship between an outcome and a set of predictors. Classification 

results can also be obtained in logistic regression but are often viewed as subordinate to 

the main purpose of analysis. Logistic regression can use several methods for estimation 

of coefficients. The maximum likelihood estimation is the method used in software 

packages, but an alternative method that can be used for estimation of the coefficients is 

the discriminant function (Hosmer & Lemeshow, 2000). When the assumptions ofDFA 

are met logistic regression is less powerful, but since this is rarely the case logistic 

regression is the recommended and more widely used procedure in the analysis of 

dichotomous data. When the split between the groups is less than 80/20 the two methods 

are expected to produce similar results (Cohen et al., 2003, Press & Wilson, 1978). 
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Both methods will be used in the current study to identify the best fitting model 

for two outcome variables: smokers vs. nonsmokers and never smokers vs. ever smokers. 

In the following chapters the same two procedures will be used within the groups of 

smokers and nonsmokers. Results from both methods will be compared in terms of the 

relative importance of the variables selected in the models and the performance of the 

classification rules. 

Logistic regression 

Logistic regression analysis was used in order to explore and describe the relationship 

between the psychosocial factors of interest and the smoking status of adolescents in 

Bulgaria. This method has become the preferred procedure used to analyze the relationship 

between a dichotomous variable and one or more explanatory variables. As with any other 

model-building technique the goal is to find the best-fitting and parsimonious and yet 

plausible model accounting for the relationship between the outcome and the predictors 

(Hosmer & Lemeshow, 2000). 

Two separate analyses were performed. In the first analysis smoking status, defined, 

as ever (current, former and/or experimental) vs. never smoker was used as the outcome 

variable. For the second logistic regression analysis never smokers and experimental smokers 

were combined in the group of non-smokers and the regular smokers and quitters were 

combined in the group of smokers. 

The model building strategy outlined by Hosmer and Lemeshow (2000) was used in 

all analyses. Since the number of the variables of interest was rather large at the first step a 

selection process began though univariate analyses (chi-square and t-test) for each variable 

considered for inclusion in the mode. The univariate results were used to select variables for 
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1 . n in the multivariate model. As recommended by Hosmer and Lemeshow (2000) a 
inC US10 

rather liberal p value of .20 was used as screening criteria in order to minimize the possibility 

of elimination of a meaningful variable. At the next step, the importance of each variable 

included in the model was assessed through examination of the Wald statistic and model 

comparisons in which variables that do not contribute significantly to the model are 

eliminated. Once a satisfactory model containing the main effects was achieved, a check for 

potential interactions was performed. After a satisfactory model was achieved its adequacy 

and fit were assessed. The goodness of fit of the estimated model was evaluated through the 

likelihood ratio test and the Hosmer-Lemeshow test, which provides information on the 

effectiveness of the model in describing the outcome variable. In addition the overall and 

group classification rates of the fitted model and the area under the ROC curve were also 

examined, since they provide information on the discriminative ability of the model. 

Discriminant Analysis 

As an alternative approach the same two outcome variables were used in two 

discriminant function analyses. The method has two major applications: 1/. Group 

membership prediction and 2/. Group differentiation. Huberty (1994) describes these two 

applications as separate analyses (Predictive discriminant analysis and Descriptive 

discriminant analysis), but also notes that the report of results of these two applications is 

often mixed in the literature (Huberty & Hussein, 2003). In the current study the method will 

be used both to explore factors that differentiate smokers and nonsmokers and for 

development of classification rule and prediction of group membership. The initial steps in 

the analysis were similar to the ones described for the logistic regression. The same 

univariate test results were used to narrow down the number of variables included in the 
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initial model. Then, prior to analysis the data was examined for outliers and the assumptions 

of normality, linearity and equality of variance-covariance matrices were examined. The 

initial model was examined and revised several times based on the correct classification rate 

and the importance of included predictors assessed both through their standardized 

coefficients and their loadings. Both the linear combination and the classification rates of the 

final model were compared to the results of the logistic regression analyses. 

Results 

Participants 

Tue study procedures produced a sample of 673 students in the last grades of high 

school (15-19 years old) recruited from 12 high schools. In an open-ended question on 

ethnicity the vast majority (96.8%) of the students identified themselves as Bulgarians. The 

rest pointed out various religious and national identities. The sample was 64% female, 

equally distributed across the included age range, 4 7 .8% reported a GP A equivalent to A and 

41.0% were ever smokers (see Table 1.1 ). 

Logistic regression: Never smokers vs. ever smoke;rs 

The descriptive statistics of the variables of interest considered for inclusion in this 

model are presented in Table 5.1. A series of univariate tests with smoking status defined as 

ever vs. never smokers were performed in order to select the variables to be included in the 

multivariate model. The results of these tests are presented in Table 5.2. A rather liberal p 

value of .20 was used to select variables to be retained in the multivariate model. Based on 

this criterion the following variables were selected for the multivariate analysis: gender, 

GPA, father's education, mother's education, smoking status of siblings and parents, 

smoking allowed in the house, number of smoking friends, all four variables measuring 
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. d towards smoking, possession of brand logo item, stages of stress management and 
attltu es 

S Subscale of the PSS. The correlations among these variables were examined in 
the stres 

order to test for potential collinearity. Only the correlation between the mother's and father's 

education was problematically high (.701) and so the variable with the lower t-score (father's 

education) was excluded from the multivariate analysis. 

At the next step all selected variables were included simultaneously in a multivariate 

logistic regression. The categorical variables were dummy coded with the following 

reference groups: female for gender, no smoking allowed in the house for house smoking 

rules, no cigarette offered by a representative, both parents non-smokers, and a belief that 

smoking does not have an effect on body weight. The results of the full model are presented 

in Table 5.3. The importance of each variable was examined through the Wald statistic and 

through comparisons with univariate models. Variables that did not contribute significantly to 

the model were excluded from the analysis and a new reduced model was fit into the data 

containing friends smoking status, parents' smoking status, levels of stress and the smoking 

attitudes variables assessing beliefs about harms of cigarettes, public policy and the 

connection between smoking and weight. The results of this model are presented in Table 

5.4. All of the included variables were significantly related to the outcome. The coefficients 

from this reduced model were compared to the ones of the full model. Marked changes in 

coefficients are potential indicators that an important variable has been omitted. The only big 

change in the estimate occurred for one of the dummy variables assessing smoking status of 

both parents. Through additional model building it was determined that this change was due 

to the adjustment of this variable by home smoking status. Since the dummy variable was 

not a significant predictor of smoking status no additional variables were included in the model. 
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At the next step the possible two-way interaction effects were examined. The 

t·ons between attitude variables and friends smoking status were tested as well as the 
interac i 

tl·ons between the attitude variables themselves. The only interaction that reached 
interac 

significance was between the belief that it is hard to quit smoking and the belief that smoking 

should be banned in public places. The improvement in the fit of the model as measured by 

the likelihood ratio test was significant Ci (1) = 11.24, p < .05) so the interaction term was 

retained. The final model is presented at Table 5.5. The model had good fit as measured by 

the Hosmer and Lemeshow test Ci C8) = 4.89, p > .05) and the omnibus chi-square test Ci 

ClO) == 127.97, p < .05). The results of the main effects model indicate that only the belief 

that smoking is hard to quit and that smoking should be banned in public places had 

protective effects and differentiate never-smokers from ever-smokers. All other effects were 

in the opposite direction. The significant interaction between the two protective variables 

included in the final model indicated that the association between the outcome variable and 

the predictor depends on the level of the covariate. In this case separate odds ratios needed to 

be computed for the different levels of the variable and better understanding of the interaction 

effect was aided by examination of graphs of the relationship. The graph indicated that for 

people who believed smoking is hard to quit and supported bans of smoking in public places 

had a much higher chance of being never smokers than people who only supported public 

smoking bans. The odds ratio was computed for the attitudes towards bans on smoking at the 

lowest (1) and highest C4) level of the variable measuring the belief that smoking is hard to 

quit. The procedure outlined by Kleinbaum, Kupper and Morgensten (1 982) was used in 

these computations. The estimated odds ratio for attitude of bans on smoking at various 

levels of belief that smoking is hard to quit was computed with the following formula: 
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OR= exp(fi + J(MA9 )] 

where p = -.455, 8 = .398 (see Table 5.5.) and MA9 is the level of endorsement of the 

. that smoking is hard to quit. item 

The confidence intervals around the estimated odds ratios were computed in the 

following manner: 

95% CI= exp{B + J(MA9)]± l.96~Var(p + J(MA9)]} 

Tue odds ratio at the lowest level ofMA9 was .944 with 95%CI of.519- 1.362, 

indicating that for participants who did not believe that smoking is hard to quit, attitudes on 

bans of smoking did not reliably predict smoking status. For the highest value of MA9 

however the odds ratio was 3.117 with 95%CI of 2.75 to 3.50, suggesting that attitudes 

towards smoking is a strong predictor of smoking status for people who believe smoking is 

hard to quit. 

The linear classification rule with equal prior probabilities was used to classify cases. 

The overall classification rate of the model was good (77.7%). When the group classification 

rates were examined, however, the hit rate for the two gro~ps was very different. For the 

larger group of ever smokers 445 out Of 479 (92.9%) of participants were correctly 

classified, while only 51 out of 159 (32.1 % ) of never smokers were correctly classified. It is 

clear that the procedure classified preferentially in the larger of the two groups (Table 5.14). 

These results suggest that the model has high specificity but low sensitivity. This finding can 

be explained with the very uneven sample sizes in the two groups and the use of equal prior 

probabilities. The area under the ROC curve was . 702 (Figure 5 .1. ), which is indicative of 

satisfactory discrimination (Hosmer & Lemeshow, 2000). 
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"Smokers" vs. "Non-smokers" 

The same steps used in the logistic regression exploring predictors of status as a never 

smokers were used with a grouping variable with two levels - smokers and nonsmokers. The 

never smokers and experimental smokers were combined in the group of nonsmokers and the 

regular smokers and the quitters were combined in the group of smokers. Based on the 

univariate test results the following variables were selected to be included as predictors in the 

initial model: age, gender, GPA, mother's education, average pocket money, sibling's and 

parents' smoking status, number of smoking friends, the family support for nonsmoking 

scale, the stress subscale ofRISCI and the stress staging algorithm, as well as the items 

describing attitudes towards smoking and tobacco related marketing. The correlations among 

the selected variables were examined but no problems were discovered. The results of this 

model are presented in Table 5.9. The full model had a good fit as indicated by the omnibus 

test -£ (21) = 201.84, p < .05. Once again significance of the Wald test and comparisons to 

the univariate models were used to determine which variables could be excluded from the 

model without substantially decreasing its fit. Based on this criteria age, GP A, siblings' 

smoking status, number of smoking friends, the belief that smoking is harmful to health and 

should be banned in public places and the family support scale were retained. The model 

demonstrated good fit with and omnibus chi-square of i (8) = 210.14, p < .05 and a Hosmer 

and Lemeshow test of i (8) = 13.95, p > .05.The regression coefficients, Wald statistics, 

odds ratios and 95% confidence intervals for all predictors are presented in Table 5.10. As 

can be seen from this table, all variables reliably predicted smoking status, but number of 

smoking friends and smoking status of siblings had the largest odds ratios and were 

positively associated with a status of smoker. This model was retained as the main effects 
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model and at the next step the two-way interaction terms were examined. Only the interaction 

between the number of friends who smoke and the attitudes towards smoking bans in public 

places produces a significant difference in the model x2 (1) = 7.73, p < .05 and was retained 

in the model. As in the previous logistic regression model the interaction term was plotted 

and separate odds ratios were computed for the lowest and highest levels of the variables 

measuring the number of smoking friends. The odds ratios for the influence of the attitude 

towards public ban of smoking for people who reported that none of their friends smokes was 

1.41witha95% CI of .68 to 2.1, while for people who reported that almost all of their 

friends smoke the odds ratio was .636 (95% CI of .42 to .85). These results suggest that 

attitudes towards smoking bans have different directions of prediction: for people who have 

no smoking friends, increased belief in public bans actually increases their chances of being 

smokers; whereas for people with most friends who smoke, increased levels of support for 

public smoking bans acts instead as a protective factor. 

Linear classification rule with equal prior probabilities was used to classify cases. The 

model had good overall classification rate of 76.8%. The classification rate for the two 

groups was good and better than chance with hit rates of 81. 7% for nonsmokers and 70.4% 

for smokers suggesting both good specificity and sensitivity of the model (see Table 5.14). 

The area under the ROC curve (Figure 5.1) was .830 indicating excellent discrimination 

(Hosmer & Lemeshow, 2000). 

Discriminant function analysis: Never smokers vs. ever smokers 

Following the plan at the next step discriminant function analysis was performed 

using the same outcome variables as in the logistic regression analyses reported above. Prior 

to analysis all categorical variables were dummy coded. The reference group was chosen 
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. t ntly with the reference group used in the logistic regression analysis. The two groups 
cons1s e 

of data were screened separately for multivariate outliers using the Mahalanobis distance 

dure and two cases were excluded from further analysis. The underlying assumptions 
proce 

were also examined and for the continuous variables no serious violations of normality and 

linearity were discovered. The assumptions of equality of variance-covariance matrices was 

assessed through Box's M. The results indicated that significant differences exist between the 

variance covariance matrices. Since the test is rather sensitive and with adequate sample size 

the procedure is rather robust the work proceeded with DF A with ever vs. never smokers as a 

grouping variables and the following predictors: gender, GPA, mother's education, smoking 

status of siblings and parents, smoking allowed in the house, number of smoking friends, all 

four variables measuring attitudes towards smoking, possession of brand logo item, stages of 

stress management and the stress subscale of the PSS. 

As the grouping variable had only two levels only one discriminant function was 

extracted and it was significant x2 (19) = 131.02, p < .05. Since some controversy exists on 

the issue of whether reporting and interpreting DFA results should be based on the 

standardized scores or the structure matrix loadings (Huberty, 1994; Tabachnik& Fidell, 

2001), both indicators are reported and interpreted. This decision was further supported by 

the secondary goal to compare the results of this model with the logistic regression results. 

The relative importance of a variable determined by the absolute value of the standardized 

coefficient gives information about its contribution to the linear discrimination function. The 

second way to assess the relative importance of a variable is through the within-groups 

correlation of the variable with the canonical function. As can be seen in the results reported 

in Table 5.6, the number of friends who smoke and the attitudes towards smoking bans in 
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bl. laces both have the largest standardized coefficients and the highest loadings in the 
pu 1cp 

d 1 These are the two variables that emerged as the strongest predictors in the logistic 
rno e. 

regression analysis as well. While the decision to retain these two variables for the final 

model was straightforward, the interpretation of the other variables was more challenging. 

Based on the structure loadings matrix no other predictors were highly correlated with the 

underlying latent construct. The standardized coefficients however suggested that some 

variables like the smoking status of the mother, belief that it is hard to quit smoking and 

levels of perceived stress have meaningful contributions to the linear combination. Since 

these variables are the same as the ones included in the logistic regression model and a 

secondary goal of the analysis was to compare results from both approaches two additional 

models were explored. One included all variables from the final logistic model and the other 

included only the two variables suggested by the structure matrix. 

The two predictor model generated a significant discriminant function i (2) = 

106.52, p < .05, high standardized coefficients and high structural loadings (see Table 5.7). 

The correct classification rate for the model, based on a linear rule with equal prior 

probabilities was also good with 71.5% overall rate for both original and cross-classified 

cases and 73.4% correct for ever smokers, 69.5% hit rate for never smokers. This hit rate is 

almost identical to the one generated by the full model. 

The DF A model, with predictors identical to the ones selected in the final logistic 

regression model, also had a significant discriminant function i (10) = 133.18, p < .05. The 

standardized coefficients and structure matrix loadings are presented in Table 5.7 and 

indicate that many of the included variables would be candidates for exclusion based on 

statistical criteria. The classification rate for this model slightly outperformed the two-
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d. t s model for the hit rate of the larger group (74.2%) but has a poorer performance in 
pre 1c or 

the classification of never smokers (66.7%). The area under the ROC (see Figure 5.1) was 

.7S l indicating good discrimination. 

Discriminant function analysis: "Smokers" vs. "Non-smokers" 

The same steps as outlined in the discriminant analysis for never smokers were 

followed. Variables were screened and selected for initial inclusion in the model based on 

their univariate tests (see Table 5.8). Categorical variables (gender, parents' smoking status, 

smoking allowed in the house, belief on relationship between smoking and weight) were 

dummy coded. At the next step the data set was examined for univariate and multivariate 

outliers. One univariate and three multivariate outliers were discovered and excluded from 

further analysis. No serious violations of the assumptions of normality and linearity were 

discovered. Box's M test produced significant results indicating that the assumption of 

equality of variance-covariance matrices was violated. 

The discriminant function analysis included the following variables as predictors: 

age, gender, GP A, mother's education, average pocket money per day, smoking status of 

siblings and parents, smoking allowed in the house, tobacco related marketing items, beliefs 

that smoking, stages of effective stress management and the RJSCI stress subscale. 

The resulting discriminant function was significant i (22) = 205.34, p < .05, 

indicating reliable differences between smokers and nonsmokers. With a linear classification 

rule with equal prior probabilities the model had good overall classification rate of 78.3% and 

group rates of approximately the same magnitude. The standardized coefficients and 

structure matrix loadings presented in Table 5.12 indicates that many of the variables did not 

contribute to the combined linear function and tl1e model could be substantially reduced. 
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al. n two different approaches were used. In the first approach, the decision to retain 
once ag 

variables was based on their standardized coefficients. This approach led to a set of variables 

that were very similar to the main effects solution retained in the logistic model (age, GPA, 

number of smoking friends, sibling's smoking status and attitudes to bans of smoking in 

public places). Two variables (family support and belief that smoking is harmful to health) 

bad lower coefficients, but not trivial coefficients and were retained in the model. This 

reduced model also had a significant function x2 (8) = 209.27, p < .05 and good, even though 

a little bit lower overall correct classification rate of 74.8% (72% for nonsmokers and 78.3% 

for smokers). The standardized coefficients and structure matrix loadings are presented in 

Table 5.13. 

The second alternative approach was based on the matrix loadings of the full model 

and retained only variables with correlations to the function higher than .33 (Tabachnik& 

Fidell, 2001 ). There were only three variables that met those criteria: smoking bans in public 

places, number of smoking friends and GP A. The model produced a significant discriminant 

function of x2 (3) = 191.48, p < .05 . The classification rate was still good (73.7%), although 

the classification rate for smokers was lower (71 .9%). The results for the individual variables 

are presented in Table 5.13. 

Discussion 

Factors related to smoking status 

This study supports the importance of factors traditionally associated with smoking, 

such as peer and family influence and attitudes towards public tobacco policies. Peer 

influence emerged as the strongest factor in this sample related to both smoking initiation and 

progression to regular smoking. Due to the cross-sectional nature of the study it is impossible 
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to infer causality and it is hard to determine whether friends who smoke put the individual at 

ter risk or smokers just tend to befriend other smokers. The evidence supports the idea 
agrea ' 

that modeling, peer pressure or selective association (Urberg et al., 1991) are at work, but 

future work with more elaborate longitudinal designs is needed to select the right factor 

or combination of factors at work. 

Another factor that was a strong predictor and common across both models was 

attitude towards smoking bans in public places. This variable was included in interactions in 

both models. When the outcome of interest was never smoker, the interaction was with the 

belief that smoking is hard to quit. Students who believed that smoking is hard to quit and 

supported public bans were three times more likely to be nonsmokers. This result suggests 

that prevention interventions could use messages explaining the difficulties of quitting a 

smoking addiction. When the outcome was regular smoking, the interaction was with the 

number of smoking friends. While once again the evidence for a strong relationship is clear, 

causality between attitudes towards smoking bans cannot be inferred due to the cross-

sectional design of this study. The results indicate however that development and 

implementation of a better measure assessing attitudes towards smoking bans (e.g., Laforge, 

Velicer et al., 1998) would be worthwhile in future work. 

The models revealed some variation in the factors that play a role in the decision to 

try smoking and the ones that contribute to turning smoking into a habit. For instance while 

the smoking of the parents (and more specifically the mother) emerged as an important factor 

in the decision to initiate smoking, the progression to regular smoking is related to the 

smoking status of the siblings, but not the parents. The smoking status of the mother is a 

predictor in which causality can be inferred, but since it is not a variable that can be easily 
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. lated no implications for further interventions can be made. The variable measuring 
m.antPU 

family support was also related to regular smoking, the direction of this relation, however, 

was opposite to that expected: students who reported higher scores on the measure were 

actually more likely to be smokers. Although the effect was small (3%), this result suggests 

that home discussions of smoking do not necessarily promote smoke-free choices in this 

population, and may be even occur only as a consequence of perceived problems with 

smoking on the side of the parents. In fact, such support for nonsmoking may actually 

produce reactance, increasing the likelihood of smoking in Bulgarian youth. Actual behavior, 

rather than smoking discussions seem to be a deterrent to smoking initiation. 

The most unexpected finding of the study was that stress and coping were not factors 

associated with smoking behavior and thus no evidence was present to support hypothesis #4. 

The failure to discover any relationship between stress and smoking may be due to a number 

of factors. For instance the relationship may be more complex and while not associated with 

smoking initiation or progression to regular smoking, stress and coping could predict easier 

cessation for smokers with lower levels of stress and better coping skills. This possibility will 

be explored in Chapter 6. Another alternative is that the selected stress and coping measures, 

although good in a psychometric sense, were not the best operationalization of the constructs 

for the question under study. Stressful life could be a better predictor of smoking initiation, 

for example. Finally it is possible that some cultural variations exist. Since a large body of 

literature supports the existence of a relationship between smoking, coping and stress, further 

research is needed with this specific population to better understand findings here. 

Comparison of the results of Logistic Regression and Discriminant Function Analysis 

A secondary goal of these analyses was to compare the results of two approaches to 
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al · g data with binary outcome and a mix of both categorical and continuous predictor an yzin 

variables. Tue methods of choice were discriminant function analysis and logistic regression. 

A number of theoretical comparisons of the methods have been published (Efron, 197 5; Press 

& Wilson, 1978; Hosmer, Hosmer & Fisher, 1983), but applied studies using and comparing 

the methods are rare (Manel, Dias, & Ormerod, 1999). Most of the previous work focuses on 

comparison of performance of the classification rules of the two methods and in general the 

conclusion is that for models that contain both categorical and continuous variables logistic 

regression is preferred (Press & Wilson, 1978). Simulation studies have also suggested that 

discriminant function estimation creates bias in the estimates for categorical variables 

(Hosmer, Hosmer & Fisher, 1983). These recommendations are usually supported by the fact 

that DF A works under assumptions that are rarely present in real life data, but on the other 

hand it has been suggested that the method is rather robust to violations of these assumptions 

(Knoke, 1982). 

In this study two different models assessing the relationship of a number of factors 

with smoking status were compared. The first model defined nonsmokers as people who 

have never tried smoking and resulted in an uneven split in the outcome variable (25% never 

smokers). In the second model the nonsmokers were defined as people who do not smoke 

regularly (including ex-smokers) and the resulting split was more balanced (55% 

nonsmokers). 

The function coefficients of the DF A were somewhat lower than the function 

coefficients provided by linear regression, but the relative magnitude of the coefficient was 

the same across the two approaches. This means that if function coefficients are of interest 

and are used for final selection of the model, the same predictors would be included. If the 
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l · g latent construct in D FA is of interest, the correlations of the predictors with the 
under yin 

. function need to be examined. Using these matrix loadings only the strongest 
bnear 

d. t rs could be identified in the current study. Since matrix loadings are not usually used pre IC 0 · 

for variable selection/deletion this observation is not of great concern. 

The overall classification rate for both methods as illustrated in Table 5.14 across all 

methods was good and almost identical, with slightly higher rates for the logistic regression 

models. When the group-hit rates were examined, however, some differences appeared in the 

model with a more extreme split in the groups sizes. In this case, the logistic regression 

model had a very high specificity, but the sensitivity was very low. This pattern was much 

weaker in the model with a more equal group size split. All classification rules were built 

with equal prior probabilities, since no better estimate was available for the population sizes. 

Since prior probabilities and the resulting classification cutoff point play an important role in 

the classification results, the specificity and sensitivity for all models and methods were 

plotted across all possible cutoff points (Figures 5.2, 5.3, 5.5 and 5.6). As can be seen from 

the graphs, the optimal cutoff point for the logistic regression model is strongly influenced by 

the group sample sizes, while the optimal cutoff point for discriminant function analysis is 

more stable and closer to the midpoint under both conditions. These results indicate that 

when the group sample sizes are markedly unequal and no information is available to justify 

adjustment of prior probabilities, the sensitivity of the logistic regression model will suffer 

and underperform compared to the DF A model. 
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Table 5.1. Descriptive statistics of variables included in the ever vs. never smoker 

analysis 

- N Mean SD Min. Max. 

}\GE 670 I 6.52 1.I2 I4 I9 

Gender (F ==I) 67I .65 .478 0 I 

GPA 
667 5.3 I .769 2 6 

Plans for the future 666 1.94 1.354 I 5 

Father' s education 667 2.44 I.542 I 6 

Mother's education 666 2.24 1.434 I 6 

Average pocket money a day 638 3.23 2.149 0 IS 

Siblings' smoking status 667 2.34 .766 I 3 
How many close friends smoke 67I 3.27 .895 I 4 

Parents' smoking status 670 2.54 I .226 I 4 
Smoking allowed in the house 670 .6I .489 0 I 

Staging Stress 664 3.03 I.595 I 5 
RISC! Coping scale 650 49.98 9.998 I8.75 71.56 
RISC! Stress scale 65I 49.98 10.00 24.04 72.39 
Family influence 644 50.0I I0.00 39.64 80.34 
MAI# Media antismoking 668 3.72 I .092 I 5 
messages 
MA2 # Antismoking ads at 667 4 .08 .934 I 5 
events 
MA3 Cigarette ads in media 668 3.09 I .288 I 5 
MA4 Cigarette ads at events 666 3.06 I.29 I I 5 
MAS Possession cigarette brand 

667 4.40 .870 I 5 
logo item 
MA6 Representative offered free 

668 .1 2 .330 0 I cigarette 
MA 7 Smoking and weight 665 2.23 :957 I 3 
MA8 Smoking harmful to health 666 3.78 .493 I 4 
MA9 Hard to quit smoking 666 2.80 .958 I 4 
MAIO Banning smoking in 

665 2.66 1.05 I 4 public places 
PSS Total 629 50.0I 10.00 24.53 84.79 
Smoking status 644 .427 .495 0 I 

Valid N (listwise) 520 
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Table 5.2. Univariate tests results for the LR on never smokers 

- t X2(df) Univariate p 

AGE 
.887 >.20 

Gender (F =l) 5.72(1) <.05 

GPA -3.75 <.001 

Plans for the future .123 >.20 

Father's education 1.45 <.20 

Mother's education 2.01 <.20 

Average pocket money a day .803 >.20 

Siblings' smoking status 18.49 (2) <.001 
How many close friends 8.93 <.001 

smoke 
Parents' smoking status 14.03 (3) <.05 
Smoking allowed in the house 17.25 (2) <.001 

Family influence 1.021 >.20 
# Media antismoking messages .100 >.20 
# Antismoking ads at events -.420 >.20 
# Cigarette ads in media 1.409 >.20 
# Cigarette ads at events -.858 >.20 
Possession cigarette brand -2.810 <.05 
logo item 
Representative offered free 8.42(1) <.05 
cigarette 
Smoking and weight 11.43 (2) <.05 
Smoking harmful to health -2.652 <.05 
Hard to quit smoking -2.464 <.01 
Banning smoking in public -8.203 <.001 
places 
Staging Stress -2.54 <.20 
RISCI Coping scale .037 >.20 
RISCI Stress scale >.20 
PSS Total .989 >.20 
PSS Coping .333 >.20 
PSS Stress 1.99 <.05 

Note: Bolded variables attained significance. 
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1 5 3 Logistic regression results ever vs. never smokers: Full model 
Tab e · · 

-- B S.E. Wald df p OR 95.0% CJ.for OR 

Lower Upper 

Gender .286 .234 1.491 1 .222 1.33 .84 2.11 

GPA .210 .169 1.534 1 .215 1.23 .89 1.72 

Mother's education -.053 .082 .421 1 .516 .95 .81 1.11 

SIBL_SM 3.153 2 .207 

SIBL_SM(l) .150 .285 .277 1 .599 1.16 .66 2.03 

SIBL SM(2) -.412 .274 2.252 1 .133 .66 .39 1.13 

# of close friends -.514 .123 17.602 1 .001 .60 .47 .76 
who smoke 
Parents' smoking 

No (Reference) 5.881 3 .118 

Only father -.341 .330 1.064 1 .302 .71 .37 1.36 

Only mother -.707 .359 3.879 1 .049 .49 .24 .99 

Both .026 .337 .006 1 .938 1.03 .53 1.99 

Smoking allowed -.239 .288 .691 1 .406 .79 .45 1.38 
at home(l) 
Possession 
cigarette brand .109 .140 .613 1 .434 1.12 .85 1.47 
logo item 
MA6(1) -.421 .3 85 1.195 1 .274 .66 .31 1.40 
MA7 4.958 2 .084 
MA7(1) -.526 .237 4.934 1 .026 .59 .37 .94 
MA7(2) -.265 .627 .179 1 .672 .77 .22 2.62 
Smoking harmful 

.104 .268 .152 1 ,697 1.11 .66 1.88 to health 
Hard to quit 

.213 .117 . 3.287 1 .070 1.24 .98 1.56 smoking 
Banning smoking 

.479 .119 16.272 1 .001 1.62 1.28 2.04 in public places 
PSS Stress -.019 .011 2.957 1 .086 .98 .96 1.00 
Stage Stress .065 .070 .855 1 .355 1.07 .93 1.22 
Constant -2.132 1.619 1.733 1 .188 .12 
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5 4 Logistic Regression (never smokers): Main effects model 
Table · · 

-- 95.0% CJ.for 
B S.E. Wald df p OR OR 

Lower Upper 

# of close friends -.613 .113 29.216 1 .001 .54 .43 .68 
who smoke 
Parents' smoking 

5.623 3 .131 No (Ref) 
Only father -.380 .289 1.728 1 .189 .68 .39 1.21 

Only mother -.725 .318 5.211 1 .022 .48 .26 .90 

Both -.243 .253 .928 1 .335 .78 .48 1.29 

Smoking and 
weight 

No 5.045 2 .080 
difference (Ref) 

Loose lb -.491 .223 4.832 1 .028 .61 .40 .95 
Gain lb -.437 .607 .519 1 .471 .65 .20 2.12 

Hard to quit .228 
smoking 

.112 4.167 1 .041 1.26 1.01 1.56 

Banning smoking in .572 .111 26.683 1 .001 1.77 1.43 2.20 
public places 
PSS Stress -.019 .010 3.497 1 .061 .98 .96 1.00 
Constant -.057 .747 .006 1 .939 .94 
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I I 

5 5 Logistic regression (never smokers): Final model 
Table · · -- B S.E. Wald df p OR 95.0% C.l.for OR 

Lower Upper 

if of close friends -.634 .116 29.85 1 .001 .53 .42 .67 
who smoke 
Parents' smoking 

5.226 3 .156 No (Reference) 
Only father -.401 .295 1.852 1 .174 .67 .38 1.19 

Only mother -.692 .321 4.659 1 .031 .50 .27 .94 

Both -.217 .255 .722 1 .395 .80 .49 1.33 

Smoking and weight 
No difference 4.983 2 .083 

(Ref) 
Loose lb -.487 .226 4.643 1 .031 .61 .39 .96 

Gain lb -.508 .601 .716 1 .397 .60 .19 1.95 

Hard to quit -.864 .337 6.580 1 .010 .42 .22 .82 
smoking 
Banning smoking in 
public places 

-.455 .315 2.087 1 .149 .64 .34 1.18 

Hard to quit X Ban .368 .109 11.37 1 .001 
PSS Stress -.019 .011 3.164 1 .075 .98 .96 1.00 
Constant 2.978 1.133 6.909 1 .009 19.65 
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Table 5.6. Standardized coefficients and matrix loadings for the full DF A ever vs. 

never smokers 

- Standardized Matrix 
coefficients loadings 

Gender .157 .251 

GPA 
-.094 -.341 

Mothers education .083 .200 
How many close friends smoke .499 .731 

Stages Stress -.120 -.196 

PSS Stress .169 .172 

Siblings smoke -.058 -.098 

No siblings .143 .334 

Father smokes .096 .041 
Mother smokes .205 .200 
Both parents smoke -.034 .093 
Smoking helps loose lb. .159 .254 
Smoking leads to lb. gain .046 .042 
Cigarette brand logo item -.071 -.203 
Representative offered free cigarette -.121 -.212 

Smoking harmful to health -.019 -.195 
Hard to quit smoking -.184 -.175 
Ban smoking in public places -.392 -.613 
Smoking allowed in the house -.120 -.356 
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Table 5.7. Standardized coefficients and matrix loadings DFA ever vs. never 

sDlokers: final models 

- Standardize Matrix 
d coefficients loadings 

How many close friends smoke .586 .735 

Hard quit X Ban -1.291 -.644 

Banning smoking in public places .441 -.634 

smoking helps loose lb. .192 .249 

Mother smokes .229 .190 

Hard to quit smoking .623 -.183 

PSS Stress .143 .163 

Both parents smoke .085 .101 

Smoking leads to lb. gain .093 .051 

Father smokes .122 .019 
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Table 5.8. Univariate tests results for the LR on smokers 

-
AGE 
Gender (F =1) 
GPA 
PLANS for the future 
Father's education 
Mother's education 
Average pocket money a day 
Siblings' smoking status 
How many close friends smoke 
Parents' smoking status 
Smoking allowed in the house 
Family influence 
Antismoking messages 
Antismoking events 
Cigarette ads in media 
Cigarette ads events 
Cigarette brand logo item 
Representative offered free 
cigarette 
Smoking and weight 
Smoking harmful to health 

Hard to quit smoking 
Banning smoking in public 
places 

t (df) 

6.75 (638) 
-.378 (637) 
-1.03 (639) 
-2.19 (638) 
-2.28 (614) 

-11.56 (642) 

1.78 (619) 
.208 (642) 
.545 (641) 
-1.50 (642) 
-.65 (642) 

2.96 (640) 
4.50 (640) 
.592 (640) 

11.26 (640) 

PSS Total -.479 (604) 
PSS Coping . -.489 (621) 
PSS Stress 1.30 (625) 
Staging Stress 1.52 (637) 
RISCI Coping scale -.389 (625) 
RISCI Stress scale 1.30 (625) 

X2(df) 

4.07(1) 

18.03 (1) 

17.27 (1) 

11.98 (1) 

Univariate p 
<.05 
<.05 
<.001 
>.200 
>.200 
<.05 
<.05 
<.001 
<.001 
<.001 
<.001 
<.100 
>.200 
>.200 
< .100 
> .200 
<.001 

<.001 

<.05 
<.001 
> .200 

<.001 

> .200 
> .200 
> .200 
<.200 
> .200 
<.200 

Note: Bolded values attained significance at the indicated levels. 
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5 9 Logistic regression results smokers vs. nonsmokers: Full model 
Table · · -- 95.0% CJ.for 

B S.E. Wald df p OR OR 
Lower Upper 

Age 
.275 .099 7.651 1 .006 1.32 1.08 1.59 

Gender -.229 .241 .904 1 .342 .80 .50 1.28 

GPA -.492 .159 9.650 1 .002 .61 .45 .83 

Mother's education .047 .079 .359 1 .549 1.05 .90 1.23 

Pocket money -.006 .053 .013 1 .909 .99 .89 1.10 

Siblings' smoking 
No 7.381 2 .025 

(Reference) 
Don't have .118 .294 .162 1 .687 1.13 .63 2.01 

Yes .634 .238 7.088 1 .008 1.89 1.18 3.01 
Number of .683 .152 20.268 1 .000 1.98 1.47 2.67 
smoking friends 
Parents' smoking 

No (Reference) 2.433 3 .487 
Only father .000 .344 .000 1 

1.00 
1.00 .51 1.96 

0 
Only mother .214 .336 .406 1 .524 1.24 .64 2.39 
Both .422 .333 1.601 1 .206 1.52 .79 2.93 

Smoking allowed -.433 .281 2.386 1 .122 .65 .37 1.12 
in house 
Cigarette brand 

-.202 .127 2.524 1 .112 .82 .64 1.05 logo item 
MA6(1) .325 .311 1.094 1 .296 1.38 .75 2.55 
Smoking and 
weight 

No 
1.473 2 .479 difference (Ref) 

Loose lb .269 .222 1.472 1 .225 1.31 .85 2.02 
Gain lb .132 .600 .049 1 .826 1.14 .35 3.7 

Smoking is 
-.467 .232 4.037 1 .045 .63 .40 .99 harmful 

Ban on smoking -.724 .113 40.844 1 .000 .49 .39 .61 
Stages stress .064 .073 .772 1 .380 1.07 .92 1.23 
RISC! Stress -.004 .011 .096 1 .757 .99 .97 1.02 
Family support .021 .011 3.484 1 .062 1.02 .99 1.04 
Constant -1.326 2.355 .317 1 .573 .27 

Note: Bolded values indicate significance. 

157 



1 5 lO Logistic regression results smokers vs. nonsmokers: Main effects model 
Tab e · · 

-- 95.0% C.I. for 
B S.E. Wald df p OR OR 

Lower Upper 

l\ge 
.249 .090 7.740 1 .005 1.28 1.08 1.53 

-.381 .136 7.831 1 .005 .68 .52 .89 
GPA 
Siblings' smoking 

7.300 2 .026 No (Reference) 
Don't have .241 .269 .803 1 .370 1.27 .75 2.16 

Yes .600 .222 7.300 1 .007 1.82 1.18 2.81 

# of close friends who .851 .139 
37.72 

1 .000 2.34 1.79 3.07 
smoke 8 

Smoking harmful to -.419 .213 3.856 1 .050 .66 .43 .99 
health 
Ban on smoking -.669 .104 

41.16 
1 .000 .51 .42 .63 

2 
Family influence .028 .010 7.335 1 .007 1.03 1.01 1.05 

Constant -3.566 
1.98 

3.215 1 .073 .03 
8 

Table 5.11. Logistic regression results smokers vs. nonsmokers: Final model 

B S.E. Wald df p OR 95.0% C.I. OR 
Upp 

Lower er 
Age .248 .090 7.523 1 .006 1.28 1.07 1.53 
GPA -.360 .137 6.948 1 .008 .70 .53 .91 
Siblings' smoking 

No(Ref) 7.079 2 .029 
Don't have .204 .272 .561 1 .454 1.23 .719 2.09 
Yes .597 .225 7.059 1 .008 1.82 1.17 2.82 

# of close friends 
2.007 .449 

19.94 
1 .000 7.44 3.08 

17.9 
who smoke 4 5 
Smoking harmful 

-.438 .214 4.202 1 .040 .65 .43 .98 to health 
Ban smoking .745 .514 2.104 1 .147 2.11 .77 5.77 
Family support .030 .010 8.659 1 .003 1.03 1.01 1.05 
Friends x Bans -.399 .143 7.796 1 .005 
Constant 2.55 

-7.836 
1 

9.436 1 .002 .00 

Note: Bolded values indicate significance. 
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Table 5.12. Standardized coefficients and matrix loadings for the full DF A smokers 

vs. nonsmokers 

- Matrix Standardized 
loadings coefficients 

Ban of smoking in public places -.686 -.556 

How many close friends smoke .626 .391 

GPA -.402 -228 

Siblings smoke .334 .215 

Smoking harmful to health -.277 -.160 

Smoking allowed in the house .229 -.118 

Possession of cigarette brand logo item -.222 -.150 

Age .202 .211 
Representative offered free cigarette .194 .109 

Both parents smoke .189 .148 

Average pocket money a day .165 .006 
Number of cigarette ads in media .164 .169 
Smoking helps loose lb .151 .087 
Mother's education .134 .056 
Staging Stress -.132 .052 
Gender .110 .211 
Family support .090 .154 
RISCI stress -.069 -.013 
Father smokes -.065 .002 
Mother smokes .054 .080 
No siblings -.048 .021 
Smoking leads to lb gain -.003 .007 
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Table 5.13. Standardized coefficients and matrix loadings for the final DF A smokers 

vs. nonsmokers 

Model based on standardized coefficients 

How many close friends smoke 
Ban of smoking in public places 

GPA 
Age 
Siblings smoke 
No siblings 

Model based on structure matrix 
How many close friends smoke 
Ban of smoking in public places 

GPA 

160 

Matrix 
loadings 

.731 
-.713 
-.421 
.173 
.336 

-.043 

-.766 
.744 
.439 

Standardized 
coefficients 

.550 
-.550 
-.227 
.182 
.242 

-.056 

-.599 
.569 
.268 



Table 5.14. Classification rates comparisons 

Logistic regression Discriminant function analysis 
Model Observed Overall Observed Overall 

classification classification 
Predicted 0 1 rate 0 1 rate 

Ever vs. never Ever (0) 445 108 356 56 
smoker Never (1) 34 51 77.7% 124 106 72.3% 

Total 479 159 480 162 
Group classification 92.2 32.1% 74.2% 66.7% 

Smokers vs. Nonsmoker (0) 281 79 247 58 
........ nonsmokers Smoker (1) 63 188 76.8% 96 209 74.8% 0\ 
........ 

Total 344 267 343 267 
Group classification 81.7% 70. 4% 72.0% 78.3% 
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Chapter 6. Factors associated with smoking cessation 

Introduction 

Smoking rates among Bulgarian adolescents are alarmingly high and keep rising. 

The percentages of smokers among adolescents are 24% for males and 31 % for females 

(Corrao et al., 2000). This situation poses two immediate tasks for public health officials 

_one is to develop good prevention programs to stop further increases in the smoking 

rates among this segment of the population and the other is to develop programs that will 

help current smokers to quit. An important prerequisite for the successful development of 

such programs is good understanding of the factors that influence smoking initiation and 

maintenance in adolescence. While this need has given rise to a substantial body of 

research into the psychosocial correlates of smoking in the US (US Surgeon general, 

2000), research on this topic for Bulgaria is virtually missing. The goal of the current part 

of the study was to partially fill this gap by exploring the factors that contribute to 

successful smoking cessation among adolescent in Bulgaria. A cross sectional study was 

designed to assess the factors traditionally associated with smoking such as stress (Koval, 

Pederson, Mills, McGrady, & Carvajal, 2000; SiQuira, Diab, Bodian, & Rolnitzky, 2000; 

Wills, 1986; Weinrich, Hardin, Valois, & Gleaton, 1996), coping strategies (Vollrath, 

M., 1998; McCubin, Needle, & Wilson, 1985; Siquierra et al., 2000), self esteem 

(Glendinning & Inglis 1999· Kawabata Shimai & Nishoka 1998· Jackson & 
' ' ' ' ' 

Henricksen, 1997), peer influence (Urberg, Cheng, & Shyu, 1991; Griesler &Kandel, 

l998; Jackson, 1997), family influence (Piko, 2000; Wang, Fitzhugh, Westerfield, & 

Eddy, 1995; Proescholdbell, Chassin, & MacKinnon, 2000) and tobacco related 

marketing (Unger, Cruz, Schuster, Flora, & Johnson, 2001). In addition the TTM 
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rk was used to evaluate the readiness of participants to quit smoking through the 
framewo 

f change algorithm. The influence of their cognitive appraisals of the costs and 
stages o 

fits Of smoking was assessed through the decisional balance construct and their level 
bene 1 

of self-efficacy was assessed through the temptation construct. It is hypothesized that the 

rrM constructs will be good predictors of being an ex-smoker (compared to a smoker) 

and being committed to remain smoke-free (compared to not), along with levels of stress 

and peer and family influences. 

Methods 

Procedure 

Tue sample for this project consisted of students in the last grades of high school (15-

19 years old) recruited in 12 randomly selected high schools of the two largest cities in 

Bulgaria (Sofia and Plovdiv). The University of Rhode Island Institutional Review Board 

approved all data collection protocols. The schools were selected to represent the major 

school types in the country (with general, technical and humanitarian profile). The principals 

of 14 schools were approached with a request for participation. Two of the schools declined 

due to the approaching end of the semester and in one of the schools the students had recently 

participated in a different study exploring risky behaviors. After permission was obtained 

from the principal of a school further arrangements were made with a teacher for the exact 

time of the data collection. The investigator administered the survey materials. All 

Participants were presented an assent or consent form prior to their participation and were 

offered a small incentive for their time (a set of pens and a small organizer). The survey 
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·ai were distributed along with a white envelope in which participants sealed and 
maten s 

d their anonymous answers. None of the students declined participation and only 5 
returne 

ty cards were returned. 
eIIlP 

Measures 

The full battery consisted of a number of measures translated for the first time 

into Bulgarian and used with a Bulgarian sample. The majority of the measures were 

TIM constructs. In addition some stress and family influence measures, as well as items 

related to tobacco related marketing and peer influence were included to answer some 

specific research questions. All participants were presented with the full battery of 

instruments. The first part, including demographics and stress questions, was the same for 

all participants. After that, depending on their smoking status participants were guided 

through one skip pattern to one of two different sets of items for smokers or for 

nonsmokers. Only the measures relevant to the current analysis will be presented here. 

Smoking status definition questions: Two questions were used to determine the 

smoking status of participants. The first divided subjects in ever smokers and never 

smokers. The second differentiated between never smokers, regular smokers, 

experimental smokers and quitters. Depending on his or her smoking status each 

participant received a battery of TTM measures. The regular smokers and the quitters 

were collapsed into the group of smokers and ex-smokers and received the following 

scales: 

Demographic section: This section consists of a set of questions assessing age, 

gender, ethnicity, grade level, type of school, level of parents education and future plans for 

all students. It also includes the date of completion of the survey. 
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Perceived Stress Scale: A 14 item scale designed to measure the degree to which 

. 1. ns in ones life are appraised as stressful (Cohen, Kamarck, Mermelstein, 1983). 
situa 10 

RISCI: The Rhode Island Stress and Coping inventory is a 10 item scale assessing 
:::.---

physical symptoms and ways of coping with stress (Fava, Ruggiero, & Grimley, 1998). 

Family influences: The amount of family support for nonsmoking is assessed by this 

4-item scale (Redding, Rossi et al. 1998, 1999). 

Stages of stress management for adolescents: This algorithm asks about the 

consistency and efficacy of stress management and the time devoted to active stress 

management per day (Mauriello, et al. 2002). 

Media Exposure to smoking messages and opinions about smoking: A set of 

independent questions assessing participants' exposure to media images related to smoking 

(ads and anti-smoking messages) and some attitudes to smoking are included in the list 

(questions are adapted from the WHO/CDC GYTS). 

Stages of change algorithm for adolescent smokers: This is a 6 item scale for 

smoking cessation assessing individual ' s stage ofreadiness to quit smoking (Pallonen et 

al., 1998; Plummer et al., 2001). 

Decisional balance scale for adolescent smokers (23 items) : This scale (Plummer 

et al., 2001) contains items reflecting;pros and cons of smoking and measures the 

importance of each statement in the decision to quit smoking. The measure was presented 

in more detail in Chapter 2. 

Temptation scales for adolescents O 7 items): This scale measures the strength of 

temptation to smoke in different situations (Plummer et al. , 2001). (See Chapter 2). 
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Analytic plan 

The question of interest for this chapter was to explore the factors that 

differentiate smokers in later stages of change (A, M) from those in earlier stages of 

change (PC, C, PR). For this reason only participants that were classified as smokers or 

ex-smokers were included in the analyses. Due to the rather small number of participants 

in Preparation and the very uneven distribution of participants across stages two different 

analytic strategies were used. In the first one participants were pooled into two groups -

one consisting of students in the preaction stages (PC, C, PR) and the other of people in 

the post-action stages (A, M). This group membership was used as an outcome variable 

in a series of logistic regression analyses followed by a discriminant function analysis 

(DF A). In the context of the social sciences, the two methods are usually used to answer 

different research questions with logistic regression used more for determination of 

significant predictors in problems with binomial outcomes and DF A for prediction of 

group membership and classification. With contemporary statistical packages both 

methods can be used to answer both questions related to design of classification rules and 

creation of linear function that best discriminate between categories. A secondary goal of 

this analysis was to compare the results of the two methods. A more detailed presentation 

of the model building strategy was presented in Chapter 5. 

In an alternative approach the stages of readiness to quit smoking was used as the 

outcome variable with four levels and a discriminant function analysis was performed to 

determine which variables differentiate the best among the stages. SPSS 11.5 was used 

for all data analyses. 

169 



Results 

Participants 

The study procedure resulted in the data collected from 673 students (64.8% 

~ le 16 5 years mean age). Of these 276 identified themselves as smokers or ex-1ema , · 

smokers and were included in the analyses presented here. The sample was 

predominantly female (69.5%), with a mean age of 16.7 years. Ninety six percent of the 

sample self identified as Bulgarian and the rest pointed out some other ethnic, national or 

religious belonging (Table 1.1 ). Most of the students were planning to attend college in 

the country (61.8%) or abroad (18.1 %) and had an average GPA of 5.08 on a six point 

rating scale (equivalent of B). The stages of readiness to quit distribution was as follows: 

129 (47.6%) in precontemplation, 82 (30.3%) in contemplation, 3 (1.1 %) in preparation, 

30 (11.1 % ) in action and 27 (10.0%) in Maintenance and 5 people could not be staged. 

Since the number of participants in preparation was very low a combined stage group of 

C/PR was created. When the stages were pooled into a preaction and postaction group 

214 (79.0%) were classified in preaction and 57 (21.0%) in postaction. 

Logistic regression results 

The descriptive statistics of the variables considered for inclusion in the logistic 

regression analysis are presented in Table 6.1. Initially univariate tests were performed (t-

tests and chi-square tests) to select the variables for inclusion in the model. Variables 

with P levels lower than .20 were retained for inclusion. Based on the univariate results 

presented in Table 6.2, 9 of the original variables were retained for further analysis: age, 

gender, GP A, parents smoking status, number of friends who smoke, attitudes towards 

bans of smoking, coping pros, temptations and stages of effective stress management. 
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elations among these variables were examined in Table 6.3 but no alarmingly 
The corr 

high relationships were observed. 

The analysis proceeded .~ith a logistic regression model containing all nine 

variables (see Table 6.4) and the collapsed stage distribution as an outcome variable 

(quitter== 1). The strength of each predictor was evaluated through the Wald tests and the 

likelihood ratio tests. Based on these criteria gender, GP A, number of smoking friends 

and stages of stress management were excluded from further models. Through one 

intermediate model the coping pros variable was also excluded from the final model, 

since it failed to reach significance and did not significantly improve the fit of the model. 

The final main effects model had four predictors: age, parents smoking, attitudes 

towards smoking bans and temptations and is presented inTable 6.5. 

At the next step four potential two-way interactions were examined, but none of 

them reached significance and none was included in the model. The four predictors 

model demonstrated a good fit as indicated by the omnibus chi-square test x2 (6) = 63.70, 

p < .05 and the Hosmer Lemeshow test x2 (8) = 13.06, p > .05 . 

The model was used to create a classification rule with equal prior probabilities 

for the two groups. The discriminatory power of the model indicated by the area under 

the ROC curve (see Figure 6.1) was very good with a value of .823 . The correct 

classification rate for the preaction group was 94.3% and for the postaction group 39.6% 

leading to an overall correct classification rate of 82.3%. The chance classification rate 

with equal prior probabilities is 50% for both groups, so it can be concluded that despite 

the rather good overall correct classification rate the model had rather low sensitivity. 
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blem is most likely due to the big differences in the sample sizes of the two 
This pro 

and the use of equal prior probabilities. 
groups 

Discriminant function analysis results 

Two separate DF A were conducted. The first one predicted membership in the 

sarne two groups derived through collapsing the stages of change that were used in the 

logistic regression analysis. The second analysis used as an outcome variable four stages 

of change - PC, combined C/PR, A and M. 

The univariate tests results were used for initial screening of variables to be 

included in the first analysis (see Table 6.2.). The same variables were selected for initial 

inclusion in the analysis as for the logistic regression procedure (age, gender, GPA, 

parents smoking status, number of friends who smoke, attitudes towards bans of 

smoking, coping pros, temptations and stage of effective stress management). The 

analysis started through evaluation of the underlying assumptions. The sizes of the two 

groups were rather unequal, with 51 subjects in the smaller group and an 80:20 ratio 

between the groups. The two groups were examined separately for normality of the 

predictors. The only variable that demonstrated high departures from normality was the 

number of smoking friends for the pre-action group. Since the analysis is rather robust to 

this violation, the variable was not transformed. No univariate outliers were detected. 

Both samples were examined for multivariate outliers through assessment of the 

Mahalonibis distance (Tabachnik & Fidel, 2000) and no outliers were detected. The 

Box's M statistic indicated that the assumption for homogeneity of variance-covariance 

matrices was not violated. 
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Since no serious violations of the assumptions were discovered, a direct 

. . 1·nant function analysis was performed next. Unlike the logistic regression 
discnm 

dure the discriminant function procedure in SPSS does not automatically create 
proce ' 

dununY codes for categorical variables. For this reason parents' smoking status was 

dununY coded prior to analysis, with no smokers in the house as the reference group. 

Since this analysis involved only two groups, a single discriminant function was 

calculated with i (11) = 64.14, p < .001 and corresponding group centroids of .290 for 

the Preaction group and -1.08 for the postaction group. The standardized discriminant 

coefficients suggested a solution identical to the final logistic regression model: the 

variables that had the highest coefficients were age, parents smoking, temptations and 

attitudes towards smoking bans in public places (see Table 6.6). However when the 

loading matrix of correlations between predictors and the discriminant function was 

examined, age had a lower loading than the number of friends who smoke indicating that 

it had a weaker association with the underlying construct differentiating between the two 

groups. This high loading for friends who smoke can be explained with the violation of 

the assumptions of normality in the bigger of the two g~oups. Another potential 

explanation can be provided by the large difference in the sample sizes of the groups. 

A linear classification rule with equal prior probabilities was created. The model 

had an overall classification rate of 76.3% correct overall classification (73.4% cross-

validated rate) and good discriminatory power with area under the ROC curve of .823 

(see Figure 6.1 ). Even though the same predictors were used in the discriminant function, 

the hit rate for the postaction group was much better than that in the logistic regression 
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and at n .5% was better than chance indicating higher sensitivity for the DF A rule (see 

Table 6.11 ). 

At the next step, the variables that did not emerge as significant predictors were 

excluded from the analysis and a reduced model was explored. The model contained only 

age, temptations, parents smoking status and attitudes towards smoking bans as 

predictors. The resulting discriminant function was significant x2 (6) = 65.72, p < .001 

with corresponding group centroids of .289 for the Preaction group and -1.06 for the 

postaction group. The proportion of explained variance remained unchanged (36%) and 

the classification accuracy was only slightly reduced 73.8% (72.2% with cross-

validation) so the reduced model was retained as the final solution and is presented in 

Table 6.7. 

In order to acquire more specific information on the variables that discriminate 

between stages of change, a second set DF A was conducted with stages of readiness to 

quit smoking (PC, C/PR, A, M) as the outcome variable. In order to narrow down the list 

of variables to be included in the model a one way analysis of variance was performed 

with stage membership as the grouping variable and the variables of interest as dependent 

variables. As can be seen from the results presented in Table 6.8, the variables selected 

for further analysis were age, GP A, pros and cons of quitting, temptations, family 

influences, number of smoking friends, stages of effective stress management, attitudes 

towards smoking bans in public places and the belief that smoking is harmful to health. 

The analysis started with a data screening. The sample sizes for the four groups 

were very unequal with the smallest group having only 20 participants in it. Such small 

sample sizes can be a problem and decrease the robustness of the tests. However the 
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assumptions of normality and equality of variance-covariance matrices were not violated 

as indicated by Box's Mand no outliers were detected. 

Direct DF A using all selected variables was performed next. Three discriminant 

[unctions were calculated with a combined x2(30) = 107.82, p < .001. After the first 

function was removed the relationship between predictors and groups was still strong 

;x_2(18) == 41.33, p < .001. The third function alone however was not significant iC8) = 

14.63, p > .001. The first discriminant function accounted for 64.0% of the differences 

between groups and the second for 23.5%. The first discriminant function differentiated 

people in Maintenance from people in the first two stages, while the second function 

separated most notably people in PC from the contemplators. The model had a 

satisfactory classification rate of 50.9%. 

At the next step the structure matrix was examined in order to interpret the 

functions (see Table 6.9). As can be seen from Table 6.9, many of the predictors had very 

low coefficients and poor loadings on the factors. Since the sample size in one of the 

groups was very small, a more parsimonious model is preferable. For this reason all 

predictors with standardized coefficient lower than .35 and matrix loadings lower than 

.45 were excluded and a second DF A was performed with temptations, attitudes towards 

smoking bans, family support, stages of stress and belief that smoking is harmful to 

health as predictors. Since the third discriminant function was not significant the analysis 

was constrained to extract a matrix loading for only two functions. In this smaller model 

the first discriminant function accounted for 59.6% of the variance and the second for 

30.5%. Two predictors loaded on the first function (Table 6.10) - temptations and 

attitudes towards smoking bans in public places, suggesting that the dimension that 
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separates the people in Maintenance from people in the early stages best is self efficacy 

(see Figure 6.4). People in the Maintenance group are less tempted to smoke and have the 

most favorable attitudes towards bans of smoking in public places as would be predicted 

by theory. The second discriminant function had highest loadings on the family support 

scale, the stress management staging, and the variable assessing the belief that smoking is 

harmful to health. These are the dimensions that differentiate the people in 

Precontemplation from people in Action best. People that are trying to quit smoking 

report that they cope with stress better, have more family support, and have a stronger 

belief that smoking is harmful to health. 

Once again a classification rule with equal prior probabilities was used. The rate 

of classification was not dramatically reduced in the smaller model. With equal 

probabilities for the four groups the rate of correct classification was 47.9% (44.2% with 

jackknifed estimate) (see Table 6.12). Due to the great discrepancies in the sample sizes 

the classification rate was also computed from prior probabilities from group sample size 

and the rate of correct classification was improved to 57.9% (56.6% cross-validated). It 

should be noted, however, that this method would be acceptable only under the 

assumption that the group sample sizes reflect the actual stage distribution in the 

population. 

Discussion 

Factors associated with smoking cessation 

It was expected that the TTM constructs would be related to the stages of smoking 

cessation along with peer pressure, family influences and levels of perceived stress. The 

results of the study confirmed the importance of self-efficacy expressed in the ability to 
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manage tempting situations as an important skill for people in the advanced stages of 

smoking cessation. After controlling for age and the smoking status of parents, however, 

the other two TTM constructs did not add additional explanatory power and were 

dropped from the model. The only other variable that was strongly associated with 

quitting was the attitude towards smoking bans in public places, with quitters expressing 

more favorable attitudes. The problem with this variable was its low reliability since in 

the current study, it was measured by a single item. Its strong association with smoking 

behavior, however, warrants further research and development of a better measure. 

More precise information on the factors differentiating people in the different 

stages of smoking cessation was provided by the DF A with multiple groups outcome. 

The hypothesis that lower levels of stress and better coping skills would be associated 

with successful quitting was only partially supported. The results suggest that the practice 

of effective stress management can be important in making the decision to try to quit 

smoking. In addition, the variables that were identified by the binary outcome model 

(temptations and attitudes towards smoking bans in public places) differentiated well 

between people in the early stages and people in Maintenance. A different set of variables 

separated people in the Precontemplation stage from people in the combined 

contemplation/preparation stage group. The factors supporting the important decision to 

try to quit smoking were more family support for being smokefree, more effective stress 

management, and a stronger belief that smoking is harmful to health. In general, these 

results support the idea that tailored interventions are needed for people at different levels 

of readiness to quit, consistent with the Transtheoretical model. 
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Comparisons of results from Logistic Regression and Discriminant Function Analysis 

Both logistic regression and discriminant function analysis were used to explore 

the factors associated with quitting and differentiating between smokers and quitters. The 

two approaches identified identical variables with high-standardized coefficients. When 

the correlations of the variables with the discriminant function were examined, however, 

high standardized coefficients did not always translate into high matrix loadings. 

The classification rules of the two models produced very close overall correct 

classification rates, but as the groups sample sizes were very different, the expected lower 

specificity (see Chapter 5) for the logistic model was observed (see Figures 6.2 and 6.3). 
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Table 6.1. Descriptive statistics of the variables of interest 

Preaction Postaction 

Variable N Mean SD N Mean SD 

-Age 214 16.77 1.05 57 16.46 1.03 

GPA 214 5.02 .81 57 5.35 .79 
Plans for the future 213 2.00 1.42 56 1.88 1.35 1, 

Father's education 213 2.52 1.53 57 2.49 1.66 
Mother's education 214 2.39 1.53 214 2.39 1.53 
Pocket money a day 211 3.52 2.14 57 3.35 2.44 l'I 
# of smoking friends 214 3.79 .56 57 3.40 .75 
# Media antismoking 214 3.70 1.13 57 3.82 1.10 
messages 
# Antismoking ads at 214 4.09 .98 57 3.91 .91 
events 
# Cigarette ads in 
media 

214 3.23 1.29 57 2.93 1.27 

# Cigarette ads at 214 3.09 1.33 57 3.18 1.34 
events 
Possession cigarette 214 4.23 .96 57 4.30 .93 
brand logo item 
Smoking harmful to 

214 3.68 .55 57 3.72 .53 
health 
Hard to quit smoking 214 2.80 .99 57 2.61 .98 
Bans on smoking 214 2.03 .995 57 2.67 1.01 
TCONSC 207 49.66 10.32 54 51.60 8.59 
TCOPROSC 206 51.01 9.38 55 46.35 11.36 
TSOPROSC 204 49.85 10.14 55 50.25 9.61 
Temptations 195 52.01 9.00 53 42.41 10.01 

Positive Social 200 51.63 9.29 53 43.59 9.94 
Weight Control 200 50.87 10.39 54 46.38 7.43 
Habits Strength 200 51.39 9.54 54 44.54 9.85 
Negative Affect 200 52.34 8.50 53 41.47 10.69 

PSS Coping 209 49.76 9.77 57 50.74 10.71 
PSS Stress 208 50.25 10.21 55 49.15 8.96 
PSS Total 201 50.21 9.84 55 49.22 10.30 
RlSCI Coping 211 49.71 10.08 56 51.27 9.88 
RlSCI Stress 209 50.30 10.04 53 48.83 9.35 
Family influences 212 50.33 10.1 1 53 49.09 9.74 
Staging Stress 213 2.84 1.51 56 3.23 1.67 
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Table 6.2. Univariate tests of variables of interest 

95% CI of the 
t df p Difference 

Lower Upper 

Age 1.983 269 .048 .002 .618 

GPA -2.748 269 .006 -.570 -.094 
Plans for the future .591 267 .555 -.292 .542 
Father's education .129 268 .897 -.426 .486 
Mother's education .239 269 .812 -.395 .504 
Average pocket money a day .518 266 .605 -.478 .819 
Parents' smoking 3.66 268 .001 .294 .976 
How many close friends 4.245 269 .001 .205 .559 
smoke 
# Media antismoking messages -.739 269 .461 -.453 .206 
# Antismoking ads at events 1.254 269 .211 -.103 .466 
# Cigarette ads in media 1.590 269 .113 -.072 .680 
# Cigarette ads at events -.412 269 .680 -.473 .309 
Possession cigarette brand -.488 269 .626 -.349 .210 
logo item 
Smoking harmful to health -.513 269 .609 -.202 .119 
Hard to quit smoking 1.258 269 .209 -.105 .475 
Banning smoking in public 

-4.266 269 .001 -.927 -.341 
places 
Cons -1.271 259 .205 -4.946 1.065 
Coping Pros 3.131 259 .002 1.733 7.606 
Social Pros -.262 257 .794 -3.399 2.601 
Temptations 6.712 246 . . 001 6.778 12.408 

Positive social 5.5 14 251 .001 5.162 10.899 
Weight Control 2.977 252 .003 1.520 7.464 
Habit Strength 4.650 252 .001 3.948 9.750 
Negative affect 7.820 251 .001 8.133 13.609 

PSS Coping -.662 264 .509 -3.922 1.948 
PSS Stress .727 261 .468 -1.876 4.073 
PSS Total .650 254 .516 -1.995 3.960 
RISCI Coping -1.035 265 .301 -4.533 1.408 
RISCI Stress .963 260 .336 -1.532 4.467 
Family influence .807 263 .420 -1.791 4.281 
Staging Stress -1.709 267 .089 -.853 .060 

Note: Bolded items attained significance. 
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Table 6.3. Correlations of variables considered for inclusion in the LR model 

#of 
Parents smoking Ban on Coping Stress 
smoke Age GPA friends smoking Pros TMPT stage 

Gender .031 .015 .163** .050 .108 -.030 .171** .145* 
Parents smoke -.051 -.111 .119* -.050 .Oil .073 -.018 
Age -.130* -.028 .039 .043 -.047 .060 
GPA -.094 .167** .027 -.156* .234** 
#of smoking -.299** .157* .270** -.048 
close friends 
Ban on smoking -.302** -.245** .202** 

........ 
00 Coping Pros .533** -.073 VJ 

Temptations -.039 
* * Correlation is significant at the 0.01 level (2-tailed). 
* Correlation is significant at the 0.05 level (2-tailed). 



Table 6.4. Initial logistic regression model 

95.0% C.I.for 
B S.E. Wald df p OR OR 

Lower Upper 

Age -.451 .193 5.442 1 .020 .64 .44 .93 

GPA .015 .260 .003 1 .954 1.02 .61 1.69 
How many close -.243 .273 .791 1 .374 .79 .46 1.34 
friends smoke 
Parents' smoking 

No (Reference) 8.397 3 .038 
Only father -.487 .564 .745 1 .388 .62 .20 1.86 
Only mother -.929 .544 2.915 1 .088 .40 .14 1.15 
Both -1.368 .488 7.852 1 .005 .26 .10 .66 

Ban on smoking .421 .207 4.148 1 .042 1.52 1.02 2.28 
Coping Pros .041 .025 2.851 1 .091 1.04 .99 1.09 
Temptations -.126 .028 20.266 1 .001 .88 .84 .93 
Stage stress .134 .123 1.178 1 .278 1.14 .90 1.46 
Gender .042 .422 .010 1 .922 1.04 .46 2.38 
Constant 10.27 4.254 5.837 1 .016 

Table 6.5. Final logistic regression model 

95.0% CJ.for 
B S.E. Wald df Sig. OR OR 

Lower Upper 
Age -.420 .177 5.607 1 .018 .66 .46 .93 
Parents' smoking 

No (Reference) 10.791 3 .013 
Only father -.667 .545 1.494 1 .222 .51 .18 1.50 
Only mother -1.037 .514 4.063 1 .044 .36 .13 .97 

Both -1.533 .478 10.292 1 .001 .22 .09 .55 
Ban on smoking .479 .182 6.894 1 .009 1.61 1.13 2.31 
Temptations -.105 .021 24.569 1 .001 .90 .86 .93 
Constant 10.374 3.322 9.753 1 .002 
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Table 6.6. Standardized canonical discriminant function coefficients and structure 
matrix loadings 

DFA Matrix 
coefficients loadings 

Age .349 .195 

Gender .063 .136 

GPA .002 -.234 
How many close friends smoke .189 .441 

Father smokes .156 .043 

Mother smokes .264 .044 

Both smoke .484 .273 
Banning smoking in public places -.331 -.442 

Coping Pros -.216 .317 
Temptations .800 .750 
Staging Stress -.156 -.198 

Table 6.7. Standardized canonical discriminant function coefficients and structure 
matrix loadings final model with binary outcome 

Age 
Father smokes 
Mother smokes 
Both parents smoke 
Banning smoking in public places 
Temptations 

185 

DFA Matrix 
coefficients 

.347 

.216 

.341 

.557 
-.397 
.742 

loadings 
.206 

-.028 
.066 
.261 

-.496 
.768 



Table 6.8. ANOV A screening results 

F (df) p 

Age 2.43 (3, 270) .066 

GPA 3.38 (3, 270) .019 

Plans for the future 1.14 (3, 268) .335 

Father's education .81 (3, 269) .488 

Mother's education .84 (3, 270) .472 

# of smoking friends 6.26 (3, 270) .001 

Smoking harmful 7.43 (3, 270) .001 

Hard to quit smoking .69 (3, 270) .559 

Smoking ban 11.70 (3, 270) .001 

Coping Pros 4.35 (3, 260) .005 
Social Pros .54 (3, 258) .657 
Temptations 15.63 (3, 244) .001 
RISCI Coping .83 (3, 266) .478 
RISCI Stress .59 (3, 261) .616 
Family influence 6.54 (3, 264) .001 
PSS Coping .58 (3, 265) .629 
PSS Stress .67 (3, 262) .574 
PSS Total .61 (3 , 255) .609 
Stage stress 3.85 (3, 268) .010 
Cons 4.14 (3, 260) .007 

Note: Bolded variables attained significance. 
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Table 6.9. Structure matrix and standardized coefficients of initial DFA (4 groups) 

Matrix Loadings 
Standardized 

coefficients 

Temptations .711(*) .250 .345 .702 .282 .382 
Banning smoking in -.516(*) .332 -.058 -.382 .128 -.022 
public places 
# of smoking friends .422(*) .096 -.032 .289 .126 -.302 

Coping Pros .382(*) -.144 .231 -.118 -.095 .070 

GPA -.290(*) .036 -.089 -.106 -.047 -.095 
Family influence .011 .820(*) -.445 .250 .641 -.692 

Stage Stress -.264 .491(*) .168 -.175 .284 .259 

Cons -.194 .440(*) .170 -.087 .097 .098 
Smoking harmful to -.228 .522 
health 

.577(*) -.279 .289 .708 

Age .197 -.073 .233(*) .340 -.060 .238 

Table 6.10. Structure matrix and standardized coefficients of final DFA (4 groups) 

Standardized 
Matrix loadings coefficients 

Temptations .808* .251 .741 .287 
Banning smoking in public 

-.597* .345 -.508 .167 
places 
Family influence .030 .813* .241 .645 
Smoking harmful to health -.233 .574* -.230 .400 
Staging Stress -.233 .460* -.163 .252 

Table 6.11. Classification rate comparisons for models with binary outcome 

Logistic regression Discriminant function 
analysis 

Model Actual 0 1 Overall 0 1 Overall 
group classifica- classifica-

tion rate tion rate 
Preaction Pre (0) 183 32 144 14 
vs. Post (1) 11 21 82.6% 51 39 73.8% 
Postaction Total 194 53 195 53 
Group classification 94.3% 39.6% 73.8% 73.6% 
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Table 6.12. Classification rates for DFA with multiple groups 

Predicted Group Membership 
PC C/PR A M 

Observed counts PC 
C/PR 
A 

65 26 14 11 
26 34 8 9 
7 7 3 10 

M 
Correct group classification 

3 3 2 14 

56.0% 44.2% 11.1% 63.6% 

Cross-validated classification 
Observed counts PC 58 

C/PR 25 
A 6 
M 4 

Correct group classification 50. 0 
47.9% of original grouped cases correctly classified. 

30 
32 

5 
3 

41.6 

44.2% of cross-validated grouped cases correctly classified. 
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Chapter 7: Variables that Differentiate Nonsmokers Committed to Remaining 

Smokefree from Other At Risk Nonsmokers 

Introduction 

Percentages of smokers in Bulgaria have reached alarmingly high levels among men 

(49.2%), adolescents (24% for males and 31 % females) and even health professionals 

(52.3%) (Corrao et al., 2000). According to other sources these figures are even higher, 

reaching 61.1 % smoking prevalence among male population (Uitenbroek, 1996) and the 

trend is for further increase. At the same time the mortality rate for the population shows a 

steady increase in the last decade with invariably increasing numbers in the leading cause of 

death - cardiovascular diseases (Ginter, 1997). Research indicates that smoking initiation 

for adult users usually occurs during adolescent years (Fiore, 1992) and smoking is 

unlikely to occur if it is not started during adolescence (US Surgeon General, 1994). It is 

estimated that around 50% of teenage youth that initiate smoking remain addicted for 16 

to 20 years (Najem, Batuman, Smith, & Feuerman, 1997). 

One of the important measures needed to prevent further increase in the smoking 

rate and the resulting public health costs is the development of effective prevention 

programs. Some efforts have been made to control tobacco products in Bulgaria. Advertising 

and sales to minors are officially banned, but the lack of appropriate enforcement leads to 

very low effectiveness. Smoking is prohibited in educational and health facilities, 

government buildings and public transportation but it is allowed and heavily practiced in all 

other public places (restaurants, bars, pubs, clubs), which are often visited by youth and 

become a powerful channel for promotional activities for the tobacco companies (World 

Health Organization, 1997). As a large producer of tobacco, Bulgaria maintains very low 
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prices of cigarettes of domestic brands ($0.40 average cost per pack), which has more than 

90% of market share. This low cost facilitates easy access to tobacco products. 

Even though in the last two years main changes in tobacco related policy in 

Bulgaria have been introduced (WHO, 2002; Ministry of Health, 2002) the support for 

health promotion activities, smoking prevention and educational activities in the last 

decade has been particularly weak (Balabanova, Bobak & McKee, 1998). The reports on 

some prevention strategies most often describe some pilot programs and prevention 

efforts (Anguelov et al., 1999), and short term campaigns such as "Quit and Win" 

(Tulevski & Vasilevski, 2000) and theme competitions "No to cigarettes" (Kotarov, 

2002), performed as a part of an international campaign. 

This context does not provide many anti-tobacco messages, placing adolescents at 

high risk for smoking initiation and accompanying health hazards and underscoring the 

need for good smoking prevention programs. The development of such programs requires 

better understanding of the factors that influence smoking initiation and maintenance in 

adolescents. This need has given a rise to a substantial body of research into the psychosocial 

correlates of smoking, attempting to explain the mechanisms of smoking initiation (US 

Surgeon General, 2000). As Pederson et al. (1998) note, there are problems in interpreting 

and summarizing the results of these studies, due to differences in study designs, variety of 

measures and large variability of the combinations of included variables. Despite these 

inconsistencies there are a number of factors that emerge across a large number of the 

proposed models and thus allow for some more general statements (Pederson et al., 1998). 

Variables that have been consistently associated with smoking are stress (Koval, Pederson, 

Mills, McGrady, & Carvajal, 2000; SiQuira, Diab, Bodian, & Rolnitzky, 2000; Wills, 1986; 
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Weinrich, Hardin, Valois, & Gleaton, 1996), coping strategies (Vollrath, M., 1998; 

McCubin, Needle, & Wilson, 1985; Siquierra et al., 2000), self esteem (Glendinning & 

Inglis, 1999; Kawabata, Shimai & Nishoka, 1998; Jackson & Henricksen, 1997), peer 

influence (Urberg, Cheng, & Shyu, 1991; Griesler &Kandel, 1998; Jackson, 1997), risk 

taking (Coogan, 1998) and family influence (Piko, 2000; Wang, Fitzhugh, Westerfield, & 

Eddy, 1995; Proescholdbell, Chassin, & MacKinnon, 2000). Although not so broadly 

studied, tobacco related marketing has also been often pointed out as a risk factor for 

smoking initiation (Unger, Cruz, Schuster, Flora, & Johnson, 2001) and could play an 

important role in a weakly regulated tobacco marketing environment. 

Comparable studies, studying predictors of smoking behavior in Bulgaria are 

extremely rare. The goal of this study is to fill part of this gap and explore the factors 

associated with elevated risk for smoking initiation among nonsmoking Bulgarian 

adolescents. The results can be used to inform the development of future smoking prevention 

programs for this population. 

Methods 

Measures 

All the measures on which data was available from the subsample of nonsmokers 

were used in the analyses. These included the full battery used in the study with the 

exception of the temptation scale and the decisional balance scale for smoking cessation. 

All the measures were described in detail in Chapter 1 and copies are provided in the 

appendices. 
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Analytic Plan 

The goal of this analysis was to identify the factors associated with elevated risk 

of smoking initiation among non-smokers and to examine their ability to discriminate 

between the two groups. The stages of readiness to make a commitment to stay smoke 

free were used to identify participants at higher risk of smoking initiation. Students in the 

PC, c and PR stages of readiness to commit to staying smoke free were collapsed into 

one category labeled "elevated risk" and participants in A and M were collapsed into a 

low-risk group. Thus the outcome variable was dichotomized ("elevated risk"= 1) and a 

logistic regression analysis following the procedure outlined in the previous chapter was 

performed. Originally a DF A with stage membership as an outcome was planned as an 

alternative analysis, but due to the small number of people in the C, PR and A stages the 

discriminant analysis was performed on the dichotomized variable once again following 

the procedures described in Chapters 5 and 6. 

Results 

Participants 

For this analysis out of the 673" participants only the data of the 349 nonsmokers 

were used. The sample had a mean age of 17 years, predominantly female ( 61.4%) and 

97.l % identified their ethnicity as Bulgarian. The majority of the sample (58.6%) 

reported excellent performance in the last semester of school. Most of the students 

planned to attend college: 60.9% planned to attend college in the country and 23.2% were 

planning to continue their education abroad. The mean amount of daily pocket money 

was 3.07 leva (mode 2), which is equivalent to $1-1.50 and is enough to purchase two 

boxes of domestic brand cigarettes (Table 1.1 ). 
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Logistic regression 

The descriptive statistics for the variables of interest considered for inclusion in this 

model are presented at Table 7.1. The variables included in the multivariate logistic 

regression model were selected through a series of univariate tests with smoking risk status 

(defined as preaction vs. postaction on the prevention staging algorithm) as the outcome 

variable. The results of these tests are presented in Table 7.2. A liberal p value of .20 was 

used to select variables for inclusion in the model. Based on this criterion the following 

variables were selected for the multivariate analysis: smoking status of siblings and parents, 

smoking allowed in the house, possession of brand logo item, plans for the future, and the 

items assessing attitudes towards smoking policy, difficulty of quitting and beliefs about 

relationship between smoking and weight. In addition all TIM constructs (temptations, pros, 

cons and stages of effective stress management) reached significance and were included in 

the logistic regression model. The correlations among these variables were examined in order 

to test for potential collinearity. Parent's smoking status and house rules on smoking had a 

high negative correlation (-.566) and only the variable with the higher t-score (home 

smoking) was retained for the multivariate analysis. 

The results of the logistic regression model containing all selected variables are 

presented in Table 7.4. The categorical variables included in the model were dummy coded. 

The reference groups were participants for whom smoking was not allowed in the house, 

were not offered a cigarette by a representative and had a non-smoking sibling. The 

importance of each variable was examined through the Wald statistic (with p < .01) and 

through comparisons with univariate models. Based on these criteria the pros, cons, 

temptations, stages of stress and the items assessing attitudes towards smoking policy, belief 

195 



that smoking is hard to quit and belief that smoking is harmful to health were retained in the 

model. Tue predictors in this intermediate model were examined and the cons, stages of 

stress management and the item on smoking being hard to quit were excluded, since they 

failed to reach significance and did not improve the fit of the model. 

The results of the model with the remaining variables (pros, temptations, bans on 

smoking and smoking is harmful) are presented in Table 7.5. All of the included variables 

were significantly related to the outcome. The coefficients from this reduced model were 

compared to the coefficients of the full model to check for any marked changes as a potential 

indicator that an important variable has been omitted. None of the coefficients demonstrated 

unexpectedly large change, so the analysis proceeded with a refinement of the main effects 

model. For this purpose the linearity in the logit of the continuous variables was tested using 

the design variables approach described by Hosmer & Lemeshow (2000). The method uses 

design categorical variables (determined through the quartiles of the distribution), which are 

fitted into a model and the resulting estimated coefficients are plotted against the midpoints 

of the groups. The results suggested that pros, temptations and belief that smoking should be 

banned in public places are linear. During this analysis, it was discovered that the variable 

assessing belief in the harms of smoking to health had a zero cell count in the contingency 

table (no participants in the postaction stage disagreed with the statement). Since this is a 

numeric problem, which might distort final estimates the variable was transformed into a 

binary format (agree vs. definitely agree) and the regression analysis was repeated. The 

results ofthis analysis are presented in Table 7.6. As can be seen the coefficients did not 

differ significantly from the model before the recoding and the model was retained as a final 

main effects model. At the next step, tests for potential interactions were performed. All 
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possible two-way interactions were examined, but none was significant and hence none was 

included in the model. 

The final step was assessment of the goodness of fit of the final model. Both the 

Hosmer and Lemeshow test Ci (8) = 12.59, p > .05) and the omnibus chi-square test Ci (4) = 

76.58, p < .05) indicated a good fit of the model. The area under the ROC curve was .795, 

which is indicative of good discrimination (Hosmer & Lemeshow, 2002). A classification 

rule with equal prior probabilities was used in the analysis. The overall rate of correct 

classification was 72.7% (Table 7.9), with 84.1 % of the low risk group/postaction group and 

55.4% of the high-risk group correctly classified. These results indicate high specificity, but 

low sensitivity of the model. 

The final model indicated that consistent with TTM predictions people who had 

higher scores on the pros scale of staying smoke free had a lower probability of being in the 

elevated risk group with all other factors being equal. A one point difference in the T-wcores 

of the scale was associated with a change in the odds ratio of .953. On the other hand, higher 

scores on the temptation scale were associated with a higher probability of being at risk for 

smoking initiation. One point increase in temptations score increased the risk of being in the 

at-risk group by 7%. High scores on both of the other two predictors were associated with a 

lower probability of being at risk. The belief that smoking is harmful to health is a stronger 

predictor of being in the group of nonsmokers committed to remaining smokefree (OR .300) 

than attitudes towards smoking policy (OR .620). 

Discriminant Function Analysis 

Since the stage distribution did not allow for a test of classification in different stages, 

DF A was performed with the groups of low and high risk defined for the logistic regression 
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analysis. The predictors selected were the same as those selected for initial inclusion in LR 

based on their significant univariate tests. Unlike logistic regression DF A operates under 

certain assumptions, which were examined prior to analysis separately for both groups. The 

frequencies of the selected variables were examined first to test for violations of normality. 

Two of the variables (smoking is hard to quit and free cigarette offered by representative) 

demonstrated very high kurtosis in the group at low risk suggesting violations of assumptions 

ofnonnality. No such problems were encountered in the other group and the decision was 

made not to transform this variable. No important univariate outliers were detected. The 

presence of multivariate outliers was examined through the Mahalanobis distance. Three 

cases reached the significant level of the chi-squared distribution, but only one case departed 

substantially from the cutoff value and was excluded from further analysis. Even though 

some of the assumptions were violated, the procedure is usually considered robust with 

adequate group sizes, so the analysis proceeded with the actual DF A. 

At the first step all variables were included in the analysis. A total of266 cases were 

analyzed 162 of which were in the postaction group. Since there were only two groups in the 

analysis a single discriminant function was extracted i (13) = 82.54 p < .05, separating 

between the two groups with centroids of -.491 for the low risk group and .764 for the high 

risk group. The structure matrix loadings and the standardized coefficients (see Table 7.7) 

suggested that the same 4 variables derived in the logistic regression analysis were the most 

important variables that discriminated between the two groups. The overall correct rate of 

classification was 75.9% when the whole sample was used and 72.2% when jackknife 

estimation was used. 

198 



Since the variables that contributed the most to the underlying discriminant function 

were the same as those retained in the LR analysis, a second DF A was performed including 

only the four variables with the highest matrix loadings and standardized coefficients: 

temptations, pros, attitudes towards public bans on smoking and the belief that smoking is 

hannful to health. The discriminant function ofthis reduced model still differentiated 

between the two groups i (4) = 78.43, p < .05., and group centroids -.461 and .705 for low 

and high risk respectively. The classification results derived through this analysis were 

identical to the ones acquired through logistic regression (correct classification rate 72.6% 

(71.9% cross-validated). The area under the ROC curve was .795 (see Figure 7.1). The DFA 

classification rule had a better sensitivity, classifying correctly 66.1 % in the high-risk group. 

Discussion 

Factors associated with being at risk for smoking initiation 

According to the TTM, people with higher score on temptations to try smoking and 

lower scores on pros of being smoke free should be at a greater risk for smoking initiation, 

and thus in earlier stages of being committed to remaining .smokefree. This prediction was 

confirmed by these results, supporting the importance of these constructs for smoking 

prevention programs. In addition the negative attitudes towards smoking policy were also 

highly correlated with being at risk for smoking initiation. Even though in the current study 

it was hypothesized that attitudes are predictors of behavior, this cross-sectional design does 

not allow for any causal interpretations. As a result it has to be noted that being unwilling to 

make a commitment to being smokefree could lead to negative attitudes towards smoking 

bans. Future studies with better measures and more sophisticated longitudinal designs are 

needed to determine the direction of this relationship. 
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The last factor associated with elevated risk for smoking initiation was a belief that 

smoking is less harmful to health. This finding supports efforts to communicate the harmful 

effects of smoking more clearly as part of prevention programs. 

Comparisons of results from Logistic Regression and Discriminant Function Analysis 

Tue two analytic approaches resulted in two models that included identical predictor 

variables. The overall classification rate for the two models was also very similar. The only 

difference in the two methods was in the lower specificity of the logistic regression model. 

Since equal prior probabilities were used in both models the sensitivity and the specificity 

were examined for DF A and LR models across all probability cutoff points (see Figures 7 .2 

and 7.3). The graphs suggest that the LR regression model had a lower optimal cutoff point 

reflecting the difference in the sample sizes of the two groups. This finding supports the 

conclusion of Chapter 5 that the classification rules of LR would perform better when the 

population size of the two groups is known and thus prior probabilities can be adjusted to 

reflect known differences in the size of the groups. 
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Table 7.1. Descriptive statistics for the variables of interest for nonsmokers 

Preaction Postaction 

N Mean SD N Mean SD 

Age 124 16.48 1.16 198 16.35 1.16 

GPA 125 5.42 0.73 194 5.55 0.65 

Plans for the future 124 2.28 1.48 196 1.75 1.17 

father's education 125 2.16 1.53 196 2.37 1.48 
Mother's education 124 1.95 1.30 196 2.16 1.35 
Pocket money a day 113 3.23 2.11 186 2.94 2.19 
# of smoking friends 125 3.13 0.88 198 2.78 0.98 
Staging Stress 124 2.77 1.57 196 3.31 1.62 
# Media antismoking 125 3.72 1.08 198 3.70 1.06 
messages 
# Antismoking ads at events 125 4.06 0.90 197 4.12 0.90 
# Cigarette ads in media 125 3.09 1.42 198 2.94 1.23 
# Cigarette ads at events 125 2.96 1.35 196 3.07 1.21 
Possession cigarette brand 

124 4.36 0.92 198 4.59 0.68 
logo item 
Representative offered free 125 1.89 0.32 198 1.94 0.23 
cigarette 

l1' Smoking and weight 125 2.38 0.90 196 2.33 0.94 
Smoking harmful to health 123 3.67 0.62 198 3.94 0.23 

I Hard to quit smoking 125 2.66 0.97 197 2.96 0.89 
Bans on smoking 124 2.67 0.92 197 3.28 0.83 

I Temptations 117 54.00 12.12 174 47.31 7.80 
Negative affect 119 54.02 12.27 177 47.27 7.12 
Positive Social 117 53.95 11.94 175 47.48 7.99 
Weight control 119 50.52 12.18 176 49.52 8.59 
Pros 118 46.16 9.62 178 52.59 9.23 
Cons 117 51.98 11.06 178 48.63 9.00 
PSS Coping 122 49.49 10.70 190 50.81 9.63 
PSS Stress 120 50.53 9.53 190 49.22 10.41 
PSS Total 119 50.48 10.06 185 49.07 10.15 
RISCI Coping 121 49.60 9.94 190 50.86 10.19 
RISCI Stress 122 50.16 9.69 193 49.76 10.27 
Family influences 122 49.33 9.72 186 50.03 10.02 
Note: Preaction describes PC, C, and PR stages of readiness to make a commitment to remain smokefree. 
Postaction describes those in A or M for their readiness to make a commitment to remaining smokefree. 
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Table 7.2. Univariate tests for LR nonsmokers 

95% Confidence 
Mean Interval of the 

t df p Difference Difference 
Lower Upper 

Age 0.92 320 0.358 0.12 -0.14 0.38 

GPA -1.63 317 0.105 -0.13 -0.28 0.03 
Plans for the future 3.58 318 <.001 0.53 0.24 0.83 
Father's education -1.24 319 0.217 -0.21 -0.55 0.13 

i 
I, 

Mother's education -1.35 318 0.177 -0.21 -0.51 0.09 
Pocket money a day 1.14 297 0.256 0.29 -0.21 0.80 
# of smoking friends 3.26 321 0.001 0.35 0.14 0.56 
Stage Stress -2.90 318 0.004 -0.5319 -0.89 -0.17 
# Media antismoking 
messages 0.19 321 0.851 0.02 -0.22 0.26 
# Antismoking ads at 
events -0.64 320 0.522 -0.07 -0.27 0.14 
# Cigarette ads in media 1.00 321 0.32 0.15 -0.15 0.44 
# Cigarette ads at events -0.77 319 0.441 -0.11 -0.40 0.17 
Possession cigarette 
brand logo item -2.48 320 0.014 -0.22 -0.40 -0.05 
Representative offered 
free cigarette -1.85 321 0.065 -0.06 -0.12 0.00 
Smoking and weight 0.47 319 0.64 0.05 -0.16 0.26 
Smoking harmful to 
health -5.54 319 <.001 -0.27 -0.37 -0.17 
Hard to quit smoking -2.92 320 0.004 -0.31 -0.52 -0.10 
Bans on smoking -6.22 319 <.001 -0.61 -0.81 -0.42 
Temptations 5.73 289 <.001 6.6908 4.39 8.99 
Negative Affect 5.97 294 < .001 6.7433 4.52 8.97 
Positive Social 5.55 290 <.001 6.4684 4.17 8.76 
Weight concerns 0.83 293 0.41 0.9968 -1.38 3.38 
Pros -5.77 294 <.001 -6.4347 -8.63 -4.24 
Cons 2.85 293 0.005 3.3511 1.04 5.66 
PSS Coping -1. 13 310 0.258 -1.3228 -3.62 0.97 
PSS Stress 1.12 308 0.265 1.3138 -1.00 3.63 
PSS Total 1.18 302 0.239 1.4019 -0.94 3.74 
RISC! Coping -1.07 309 0.284 -1.2597 -3.57 1.05 
RISC! Stress 0.34 313 0.732 0.3985 -1.89 2.69 
Family influence -0.61 306 0.543 -0.7018 -2.97 1.57 
Note: Bolded variables attained significance at p<.20 
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Table 7.3. Initial model for LR nonsmokers 

95.0% C.I.for 
B S.E. Wald df p OR OR 

Uppe 
Lower r 

Smoking of siblings 
Nonsmokers (Ref) 2.464 2 .292 
No siblings .106 .414 .066 1 .798 1.11 .49 2.50 
Smokers .597 .382 2.437 1 .119 1.82 .86 3.85 

# of smoking friends .164 .173 .898 1 .343 1.18 .84 1.65 
Smoking allowed in .008 .316 .001 1 .979 1.01 .54 1.87 
house 
Plans for the future .175 .117 2.235 1 .135 1.19 .95 1.50 
Promotional item -.219 .218 1.011 1 .315 .80 .52 1.23 
Offered free cigarette -.565 .675 .701 1 .403 .57 .15 2.13 
Smoking harmful -1.108 .477 5.401 1 .020 .33 .13 .84 
Hard to quit -.280 .167 2.790 1 .095 .76 .54 1.05 
Ban on smoking -.381 .185 4.219 1 .040 .68 .48 .98 
Pros -.045 .017 6.865 1 .009 .96 .92 .99 
Cons .031 .018 2.818 1 .093 1.03 .99 1.07 
Temptations .050 .017 8.519 1 .004 1.05 1.02 1.09 
Stages Stress -.159 .096 2.726 1 .099 .85 .71 1.03 
Constant 4.511 2.485 3.294 1 .070 90.97 

Note: Bolded variables attained significance at p<.05 

Table 7.4. LR nonsmokers final model 

95 .0% CJ.for 
B S.E. Wald df Sig. OR OR 

Lower Upper 
Smoking 

-1.150 .448 6.595 1 .010 .32 .132 .76 harmful 
Ban on 

-.478 .168 8.088 .004 .62 smoking 1 .446 .86 

Pros -.049 .016 9.770 1 .002 .95 .924 .98 
Temptations .068 .015 20.001 1 .000 1.07 1.039 1.10 
Constant 4.432 1.853 5.721 1 .017 84.06 

Note: Bolded variables attained significance at p<.05 

206 



Table 7.5. LR final model with one variable recoded 

B S.E. 

Smoking harmful1 -1.204 .472 
Temptations .068 .015 

Pros -.051 .015 
Ban on smoking -.475 .167 
Constant 1.153 1.095 
Binary coded 

Table 7.6. DFA loadings full model 

Ban smoking 
Pros 
Smoking harmful 1 

Temptations 
Staging Stress 
Cons 
Plans for the future 
Hard to quit smoking 
How many close friends smoke 

Smoking allowed in the house 

Siblings smoke 
Cigarette brand logo item 

Representative offered free cigarette · 
Binary coded 

Wald df Sig. 

6.499 1 .011 
19.777 1 .001 
10.754 1 .001 
8.056 1 .005 
1.109 1 .292 

Matrix loadings 
-.525 
-.510 
.499 
.496 

-.308 
.284 
.276 

-.248 
.245 

-.215 

.176 
-.148 
-.007 

Table 7.7. DFA loadings reduced model 

Pros 

Temptations 
Smoking harmful 1 

Ban smoking 
Binary coded 

Matrix loadings 

207 

-.597 

.574 

.550 
-.542 

95.0% CJ.for 
OR OR 

Lower Upper 
.30 .12 

1.07 1.04 
.95 .92 
.62 .45 

3.16 

Standardized 
coefficients 

-.289 
-.341 
.328 
.416 

-.213 
.201 
.194 

-.189 
.103 

-.012 

.204 
-.120 

.075 

Standardized 
coefficients 

-.424 

.600 

.356 
-.382 

.76 
1.10 
.98 
.86 



Table 7.8. Classification rates results 

Logistic regression 

-Model Observed Overall 
classificati 

Predicted 0 1 on rate 

Pre/Post Post (0) 143 50 
Pre (1) 27 62 72.7% 
Total 170 112 

Group classification 84.1% 55.4% 
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Discriminant function 
analysis 

Observed Overall 
classificati 

0 1 on rate 
134 36 
41 70 72.6% 

170 111 
78.8% 63.1% 
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Chapter 8: Conclusions, Limitations and Future directions 

This dissertation had three main research questions: 1/ Measurement development 

and validation of smoking and stress related measures for a Bulgarian adolescent sample; 

21 exploratory analyses of socio-demographic and psychological variables associated 

with smoking and risk for smoking among Bulgarian adolescents and 3/ applied 

comparison of logistic regression and discriminant function analysis for models with 

binary outcomes. The goal of this final chapter is to summarize the findings in these three 

areas and discuss the limitations of the study and future directions for research. 

Development and validation of measures 

Four scales were developed for major TTM constructs: decisional balance and 

self-efficacy scales both for smoking cessation and smoking prevention. The measures 

generally replicated previously reported and theoretically predicted structures confirming 

hypothesis one. 

Valid measures should follow the specific predictions made by the TTM for the 

distributions across the stages of change. The decisional ·balance measure should have a 

cross-over pattern between the pros and the cons (Prochaska et al., 1994; Prochaska, 

1994 ), while the temptation scale is expected to have a linear decreasing pattern 

(Plummer et al. , 2001). To test these predictions the stages ofreadiness to quit were 

calculated for the smokers in the sample and the stages of readiness to make a 

commitment to stay smoke-free were assessed among the nonsmokers. It was 

hypothesized that the stage distributions for Bulgarian adolescents would have different 

distribution than those reported for US population (hypothesis #2). Larger percentages of 

smokers in the precontemplation stage of change and higher percentages of non-smokers 
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expressing readiness for smoking initiation were expected in the current sample. Results 

robustly confirmed this hypothesis. Also, the numbers of participants staged in the 

contemplation and preparation stages were very small both for smokers and non-smokers. 

Some possible explanations for these findings can be provided by the less restrictive cultural 

norms for smoking in public places, possible cultural differences in the concept of planning 

behavior change and finally some measurement problems. Only future studies can determine 

with more certainty, which of these possibilities or combinations of them are relevant. In this 

study, these stage distributions presented some problems for the external validation of the 

measures, since some stages had to be collapsed, before the stage distribution patterns were 

examined. Despite this obstacle the stage distributions generally confirmed theoretical 

predictions and hypothesis three of the current study, although the observed effect sizes were 

smaller than those reported for US adolescents (Plummer et al., 2001 ). 

Overall the measurement development results for the TIM constructs provide 

sufficient evidence that the scales can be used with a Bulgarian adolescent population. This 

study can also be interpreted as a successful test for the cross-cultural validity of the TIM 

constructs of decisional balance and self-efficacy among Bulgarian adolescents. 

In addition to the adaptation of the TTM scales, the validity of two stress scales was 

examined. Both the Rhode Island Stress and Coping Inventory (Fava et al., 1998) and the 

Perceived Stress Scale (Cohen et al. , 1983) demonstrated good psychometric properties, even 

though for the PSS a two-factor structure instead of the original unifactorial one was retained. 

Thus the results of the current study can be interpreted as validation of these instruments for 

Bulgarian adolescents as well. 
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Factors associated with smoking behavior 

A second line of research for the project was to explore the variables associated 

with smoking behavior among Bulgarian adolescents. The study was cross-sectional in 

nature and no causal relationship could be established, but since previous research with 

this population is virtually lacking the results reported here are an important first step 

towards a line of research facilitating the development of effective smoking prevention 

and cessation programs. 

Smoking behavior was conceptualized in four different ways and used as an 

outcome variable in a series of analyses. Models with the following outcome variables 

were created: smokers vs. nonsmokers, ever smokers vs. never smokers, current smokers 

vs. quitters, nonsmokers at high risk for smoking initiation vs. nonsmokers at low risk for 

smoking initiation. The first two analyses used the entire sample of participants, but no 

TTM constructs. The second two models were performed only with participants in the 

relevant part of the sample, determined through a smoking status question (see Chapter 1) 

and included TTM variables. It was expected that some differentiation would exist 

between the factors that prevent students from ever trying a cigarette, put them at 

increased risk for smoking initiation, turn them into regular smokers and help them to 

quit the habit. 

The exploratory work started under the main hypothesis that perceived levels of 

stress would be different for smokers and nonsmokers. The results failed to provide any 

evidence for this hypothesis(# 4) and thus no grounds were present to explore the next 

hypothesis (#5) on the modifying effect of coping skills. 
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Of the remaining factors, only attitudes towards smoking bans in public places 

emerged as an important variable related to the outcome across all four models. Since a 

single item was used to measure this construct, its reliability is low and this result needs 

to be interpreted with caution. The consistency of the finding however suggests that this 

relationship deserves further exploration using better measures (e.g., Laforge et al., 

1998). 

The number of smoking friends was a variable that was strongly related to 

smoking behavior in the first two models. When the self-efficacy construct was included 

as a predictor in the last two models, the number of smoking peers was not retained in the 

final solution. This finding suggests that even though friends' smoking is strongly related 

to smoking, this correlation could be moderated by good self-efficacy skills. This finding 

has important implications for the development of future interventions, since it shows a 

potential strategy to counteract the strong influence of peer pressures in teenage years. 

Across all models some evidence was present for the importance of the influence 

of the smoking habits of other family members on the smoking behavior of the student. It 

seemed that the smoking behavior of the mother and the siblings is more important, 

perhaps reflecting higher prevalence or broader acceptance of smoking among fathers. 

Although the observed relationship was not very strong, it suggests that prevention 

programs targeting the whole family could be important. 

In the models assessing readiness to quit and risk of smoking initiation it was 

expected that the relevant TTM constructs would be related to the outcomes, after 

controlling for demographics and attitudes. This expectation was only partially met. 

When readiness to quit smoking was assessed both with stage and binary outcomes 
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among smokers, only the Temptations scale was retained in the final model, while the 

Pros and Cons of smoking failed to add explanatory power to the model. Since the 

decisional balance measure was successfully validated and demonstrated the expected 

pattern across stages, the fact that the construct had lower explanatory power in a 

multivariate model can be explained with the smaller effect size. The TTM constructs 

performed better in analyses among nonsmokers when higher risk for smoking was 

explored. Both Temptations and Pros of staying smoke free were retained in the final 

model, supporting the importance of these variables in describing participants at 

increased risk for smoking initiation. 

Finally, some variables assessing different attitudes and beliefs (smoking is 

harmful, hard to quit and leads to weight gain) related to smoking demonstrated strong 

relationships with smoking behavior in a number of the models. Since these variables 

were measured through single items and their presence was not consistent across the 

models, no further interpretation will be pursued here. It is worth pointing out though, 

that development and use of better measures for these constructs may be worthwhile. 

Doing so may be especially important and interesting in countries like Bulgaria where the 

public is just beginning the diffusion process of learning about the actual effects of 

smoking on health and where misperceptions about smoking may remain strong. 

Comparison of logistic regression and discriminant function analysis 

A secondary goal of the study was to compare the performance of logistic 

regression and discriminant function analysis for models with binary outcomes. 

Theoretical comparisons of these methods have been reported from a number of different 

points of view. For instance Efron (1975) compares the two methods of estimation when 
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the DF A assumptions are met and concludes that under these conditions for estimators of 

classification probabilities the DF A method is more efficient. However it has been 

pointed out that the assumptions of normality and equality of covariance matrixes are 

unrealistic and rarely hold true in practice (Hosmer & Lemeshow 2000; Hosmer et al., 

1983; Press and Wilson, 1973) and the logistic regression presents a more robust 

procedure. In addition some bias increasing with the departure from equal prior 

probabilities has been reported for the DF A coefficients. For these reasons the logistic 

regression approach has been recommended. 

In the current study applied comparison of the two methods was performed. The 

results suggested sev~ral conclusions: 

11 Both methods suggested identical variables to be included in the classification 

function. 

21 The overall classification rate for both methods was rather similar. 

31 The sensitivity results were poorer for the logistic regression procedure when 

equal prior probabilities were used. Further exploration indicated that the procedure is 

more sensitive to the differences in the sizes of the groups and the selected cutoff 

threshold. 

The overall conclusion is that the choice of method should greatly depend on the 

available data, the goal of analysis, and the presence of information for the actual 

prevalence of the outcome of interest in the population. 

When the assumptions of normality and equality of covariance matrixes are 

violated, logistic regression presents the more robust alternative. Logistic regression also 

seems to be the better choice when the goal is to assess the significance and importance 
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of each variable that differentiates between groups, since it provides both significance 

testing and effect size estimation for each variable included in the analysis. Selection of 

important predictors and determination of their effect sizes is much more complicated 

and arbitrary in DF A. 

The results of the current study suggest that when the assumptions ofDFA are 

met and the goal of the analysis is classification of cases the choice of method would 

depend on the groups' sample sizes and the ability to assign prior probabilities 

corresponding to the population prevalence. When the presence and absence condition 

are equally distributed, both methods would produce very similar results. More often 

however the presence is indicated by some rather rare condition and this group would 

have a much smaller sample size. In this case if population prevalence of the condition is 

known and is approximately correspondent to the sample sizes of the groups, prior 

probabilities can be estimated using this knowledge and logistic regression would be the 

more sensitive method. If, however, no knowledge of the population prevalence is 

available and a model with equal prior probabilities and very unequal sample sizes is 

created, DF A would be the more sensitive method. More definitive support for the 

accuracy of this recommendation should be explored in future simulation studies. 

Limitations 

This study has certain limitations. The rather small sample sizes used in the 

measurement development phase are a caveat of the measurement development procedure. In 

addition, the cross-sectional nature of the study does not allow for validation of the constructs 

or prediction of future behaviors. As already mentioned, the cross-sectional nature of the 

study also prohibits any predictive causal statements. Finally, the differences in the 
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psychometric properties of the included measures, with some constructs assessed through 

single items and others through full scales is a weakness. 

Despite these limitations the study provides important information on the 

applicability of the TIM constructs for this Bulgarian sample and provides a basis for 

development of smoking cessation and potentially prevention interventions. 

Future Directions 

This project is a first and important step in a research program that can develop 

further in many directions. Some of the possible future steps include work with the same 

data used in the analyses described above. For instance, hierarchical multilevel modeling 

can be used as an alternative approach in order to take into account the fact that the data 

was collected in classrooms and thus the individual observations were correlated. 

Additional exploratory look at the data could use cluster analysis on the group of 

participants in maintenance for nonsmokers and precontemplation for smokers to assess 

their homogeneity. Finally the data and the measurement work from the currents study 

could be used to assess cultural invariance of the measures with a comparable sample of 

US adolescents. 

An important step following this exploratory work would be the design and 

implementation of a study with a longitudinal design and larger sample sizes that will 

allow exploration of causal relationships between smoking and the variables outlined in 

this project as potential predictors. In future work better measures of attitudes towards 

smoking policies, marketing receptiveness and beliefs related to smoking need to be 

developed. For example, the smoking policy inventory would measure this construct 

better and has been used across different countries (Velicer et al. , 1994; Laforge et al. , 
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1998). Cross-cultural design of such a project would allow for a number of interesting 

comparisons and shed light on similarities and differences of smoking initiation and 

cessation across cultures. The final goal of this line of research would be the development 

of effective interventions. 
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Appendices 

Appendix A: Organization of survey battery 

Ever smokers 

Stages of smoking 

Consent form 

Demographic questions 

RISC I 

Perceived stress scale 
Stages of stress management 

Status definition question 
Have you ever smoked? 

Never smokers 

Stages of staying smoke free 

Pros and Cons of smoking 
Pros and Cons of being smoke free 

Temptations 
Temptations for smoking initiation 
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Appendix B: Letter of approval from Bulgarian Ministry of Education /translation/ 

REPUBLIC OF BULGARIA 
MINISTRY OF EDUCATION AND SCIENCE 

Sofia - 1000, bul. "Kniaz Dondukov" 2A, tel. 9217, fax. 988 24 85 

Issue# 43906/31 October 2002 
/translation/ 

Dear Ms. Redding, 

To: 
Colleen A. Redding, Ph.D. 
Associate Research Professor 
Cancer Prevention Research 
Center 
Department of Psychology, 
University of Rhode Island 
CC: Milena D. Anatchkova 

In response to your letter to the Ministry of Education and Science and a 

request submitted by Milena Anatchkova, regarding a dissertation research study 

"Smoking and stress: Exploring patterns among high school youth in Bulgaria" we 

are hereby informing you the following: 

1. We approve the data collection for the above-mentioned study for a sample of 600 
students in 9th to lih grade in the high schools in the cities of Sofia and Plovdiv. 

2. As an institution we are interested in the results of this study and would expect to 
receive a report of the findings of the analysis conducted by Milena Anatchkova. 
This would allow us to compare the results with other data on the smoking 
patterns of youth in Bulgaria. 

3. The specific time for data collection will need to be arranged individually with the 
principals of participating schools according to the curriculum in each school and 
the willingness of the students to participate. 

Sincerely: 
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/Signature/ 
Julian Nakov 

Vice Minister of Education 



Appendix C: Student consent form 

The University of Rhode Island 
Department of Psychology 

Address 
Title of Project 

CONSENT FORM FOR RESEARCH 

You have been asked to take part in a research project described below. You should feel 
free to ask questions. If you have more questions later, contact Milena Anatchkova, the person 
mainly responsible for this study at mana8938@postoffice.uri.edu or tel. 71-04-09. 

You have been asked to take part in that survey looking to describe smoking behavior 
and attitudes among adolescents in Bulgaria. If you decide to take part in this study you will be 
asked to answer a number of questions about your attitudes towards smoking. The whole survey 
usually takes about 20 minutes to fill out. 

The study will be completely anonymous and confidential. This means that you will 
not be asked your name or any information through which your answers could later be 

linked to you. You will return your answers in a sealed envelope, provided with the 
questionnaire. The main investigator will store all the data in confidentiality. 

Although there will be no direct benefit to you for taking part in this study, the researcher 
may learn more about the factors that lead to smoking initiation and that prevent adolescents from 
quitting smoking. There is no potential risk for you involved in this study. 

If this study causes you any injury or if you are not satisfied with the way the study is 
performed you should write or call the office of the Vice Provost for Graduate Studies, Research 
and Outreach, 70 Lower College Road, University of Rhode Island, Kingston, Rhode Island, 
telephone: (401) 874-4328. In addition you may discuss your complaints with the supervisor of 
this project Dr. Colleen Redding (401) 874- 4316. 

Although your participation will be greatly appreciated the decision to take part in this 
study is up to you. If you decide to take part in the study, you may quit at any time. Whatever 
you decide will in no way affect your grade or status as a student. 

By completing this survey you indicate that you have read the consent form, you 
understand your involvement in this study and you agree to participate. 
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Appendix D: Student consent form in Bulgarian 

YH111sepei.neT Ha Pow:i Ai'.1nbHA 
<l>aKynTeT no ne111xonornS1 

<l>opMynS1p 3a CbrnacHe 3a y1.1acrHe 

AHee ere noMoneH/a Aa B3eMeTa y4aer111e s 1113eneABaHeTO, on111eaHo TYK. MonSl, 
npo4eTeTe BHl!IMaTenHO TOBa on111eaH111e Ill aKO l!IMaTe BbnpoCl!I eso60AHO rn 3aAaHTe. 
AKO Bbnpoe111 Bb3Hl!IKaHT no-KbeHO, MOnSl esbp>KeTe ee e M111neHa AHa4KOBa, 
opraH1113aTOpbT Ha rnsa 1t1C3neABaHe Ha TeneqmH 71-04-09 111n111 Ha e-Mai:1n: 
mana8938@postoffice.uri.edu. 

L.lema Ha HaerOSlll.leTo 1113eneABaHe e Aa ee on111Ta Aa pernerp111pa 111 on111we Harnae111Te 
Ha T111ii1HeHA>Kbp1t1Te B 6bnrap111Sl KbM TIOTIOHOnyweHeTO. AKO pew111Te Aa B3eMeTe 
y4aer111e B TOBa 1!13eneABaHe, npoero ll.le Biii noMOml Aa OTrDBOpl!ITe Ha Bbnpoe111Te OT 
eAHa aHKeTa. nonbnBaHeTO Ha aHKTeTaTa OTHeMa OKOno 20 Ml!IHYTl!I. 
Y4aer111ern s 111e3neABaHeTo e HanbnHo nosep111TenHo 111 aHOHl!IMHO. Tosa 03Ha4asa, 4e 
HsiMa Aa 6bAeTe 3an111rnaH111 3a Bawern 111Me 111 aHKeTaTa He CbAbp>Ka Hl!IKaKsa 
lllHcpopMal..llllSl, 4pe3 KOSlTO OTrDBOpl!ITe Aa 6bAaT eBbp3aHlll e Bae. CneA nonbnBaHeTO Ha 
aHKeTaTa L11e si BbpHeTe Ha aHKeT111opa 3ane4aTaHa B nn111K, KOlllTO ll.le 8111 6bAe 
npeAoeraseH. Belll4Kl!I AaHHlll ll.le 6bAaT CbxpaHSlBaHlll OT opraHl!13aTOpa Ha 
1113cneABaHeTO Ill HSlMa Aa 6bAaT npeAoeraBSlHlll Ha TpeTlll n1111..1a. 
BbnpeK111, 4e n1114HaTa noma OT nonbnBaHeTo Ha Ta3111 aHKeTa n1114HO 3a Bae e 
MlllHlllManMa, l-13cneABaHeTO ll.le nOMOrHe nO-A06pe Aa 6bAaT pa36paHl-1 cpaKTop111Te, 
KOlllTO KapaT n1HHel!IA>Kbp1!1Te Aa 3an04HaT Aa nywaT 1-1 ee SlBSlBaT npe4Ka np111 TeXHl-1Te 
on111rn Aa OTKa>KaT 1..11-1rap1-1Te. 
AKO TOBa 1!13eneABaHe 81-1 npl-141!1Hl-1 HSlKaKBO HeyAo6erso 111n1-1 ere HeyAOBnernopeH OT 
Ha4111Ha, no KOHTO 1113eneABaHeTo ee npose>KAa, MO>KeTe Aa ee o6bpHeTe 3a CbAe111crs1-1e 
KbM Maprap1-1Ta 6oesa, cynepsa1-13opa Ha T031!1 npoeKT 3a 6bnrap1-1Sl Ha TenecpoH: 962 
1225 Cbll.10 TaKa MO>KeTe Aa ee esbp>KeTe Cbe eneAHl-151 ocp1-1c: Vice Provost for Graduate 
Studies, Research and Outreach, 70 Lower College Road, University of Rhode Island, Kingston, 
Rhode Island, TenecpoH: (401) 874-4328. Cbll.IO TaKa MO>KeTe Aa o6CbAHTe np1-1TeCHeHl!1SlTa 
c111 CbC cynepsa1-13opa Ha Tosa 1-1C3neABaHe ,Q-p. Kon1-1H PeAHHr Ha TenecpoH (401) 874-
4316. 
Bawern y4aer1-1e L11e 6bAe Abn6oKo 01..1eHeHo, HO Kpa111H0To peweH111e Aa s3eMeTe 
ysiacr111e e l-13l..1Slno Bawe. KaKBOTO 1-1 Aa e rnsa peweH111e, TO HSlMa no H1-1KaKbB Ha41!1H Aa 
ce OTpa31-1 Ha yenexa 1-1n1-1 craTYea 81-1 s y41-1n1-1L11e. 
C nonbnBaHeTO Ha Ta31-1 aHKeTa B1-1e YAOCTosepSlBaTe, 4e cre npo4en1r1 on111eaH111eTo Ha 
1!13cneABaHeTO 1-1 AaBaTe CbrnaC111eTO Cl!1 3a y4acr1-1e. 
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Appendix E: Survey battery in English 

Demographic form 

t. Age: ---~years 

2. Gender: D Male 

Grade: D gth 3. 

D Female 

D 10111 

4. What is your ethnic group?: _____ _ 

s. What was your GP A during the last semester? 
D Excellent 
D Very good 
D Good 
D Poor 

6. Which of the following best describes your plans for the future (after school 
graduation)? 

D I will apply to college 
DI will start working 
D I will apply to universities in foreign countries 
D I will join the army 
DI don ' t know 

7. What is the highest degree of education for your father? 
(Multiple choice of Bulgarian educational levels) 

8. What is the highest degree of education for your mother? 
(Multiple choice of Bulgarian educational levels) 

9. What is the average amount of pocket money you have per day? ____ leva 

10. Your Birth date: -----

11. Does any of your siblings smoke? 
DI don't have any siblings D Yes 

12. How many of your close friends smoke cigarettes? 
DNone 
D One 
DA few 
D Most of my close friends 

13. Do your parents smoke? 
D None of my parents smokes 
D Only my father 
D Only my mother 
0 Both 

14. Is smoking allowed in you house? 
DYes DNo 
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Perceived stress scale 
The question~ in t~.is scaleasky?M a ourfeelirigs a.n.~ thou~h!fd~ri~gthelast.> 
month. In ea<:h cas~, you will b~ ~sk indicate ho'1' ()f~~n yo.ll.f~lt. ?Sth()1Jght aceljairi' 
way. Although some of the ques!ions similar, there are differences b~tween them a.nd 
you should .treat e~ch one as ~separate question. The best .approach is to ~ns~er easJ1 
question fa1rlyqH•cI<Jy. ':['~.at 1s;1don't try to c.ount ugthet1mes you felt a particular way, 
but rather indicate the ~lte.rn~tiX~ th~tseems like a l'~~~?.r,iable es ti.mat~. 

Very often 5 

l Fairly often 4 

l Sometimes 3 

In the last month how often have you ... ? l Almost never 2 

l Never 1 

1 .... been upset of something that happened unexpectedly? D D D D D 

2 .... felt that you were unable to control the important things D D D D D 

in your life? 

3 .... felt nervous and stressed? D D D D D 

4 .... dealt successfully with irritating life hassles? D D D D D 

5 .. .. felt that you were effectively coping with important D D D D D 
changes that were occurring in your life? 
6 .... felt confident about your ability to handle your personal D D D D D 

problems? 

7 .... felt that things were going your way? D D D D D 

8 ... . found that you could not cope with all the things that you D D D D D 
had to do? 

9 ... . been able to control irritations in your life? D D D D D 

10 .... felt that you were on top of things? D D D D D 

11 .. . been angered because of things that happened that were 
outside of your control? 

D D D D D 

12 ... . found yourself thinking about things that you have to D D D D D 
accomplish? 

13 ... been able to control the way you spend your time? D D D D D 

14 .. ·. felt difficulties were piling up so high that you could not D D D D D 
overcome them? 
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Rhode Island Stress and Coping Inventory (RISC!) 
In the last month, how often was eac,h1of the following statements true of your own life? 

l Repeatedly 5 
1 Often 4 

_I Occasionally 3 
How often .. ·? J Seldom 2 

1 Never 1 

l. I was able to cope with difficult situations. D D D D D 

2. I felt overwhelmed. D D D D D 

3. I was able to cope with unexpected problems. D D D D D 

4. I felt stressed by unexpected events. D D D D D 

5. I successfully solved problems that came up. D D D D D 

6. I felt I had more stress than usual. D D D D D 

7. I felt able to cope with stress. D D D D D 

8. I felt there was not enough time to complete my daily D D D D D 
tasks. 
9. I felt able to meet demands. D D D D D 

10. I was pressured by others. D D D D D 

l Repeatedly 5 
1 Often 4 

J Occasionally · 3 
How often ... ? J Oqce in a while 2 

1 Almost never 1 
I. Encourage each other to stay away from cigarettes. D D D D D 

2. Discuss how smoking is unhealthy. D D D D D 

3. Remind each other to avoid cigarette smoking. D D D D D 

4. Share ideas on how to stay a nonsmoker or quit D D D D D 
cigarettes. 
5. Discuss consequences of smoking. D D D D D 
6. Establish rules regarding smoking in the house. D D D D D 
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Staging Algorithm for stress management 
'Stress often comes from ltaving to manage cltanges or cltallenges in your life. Sometimes 
tltese stresses are negative, like ltaving disagreements witlt family or friends. Sometimes tltey 
are positive, like taking a vacation. Managing your stress can ltelp you find tlte rigltt balance. 
Tltis is somewltere between just enouglt stress to keep you cltallenged, but not so muclt tit at it 
slows you down or makes you feel bad. Wlten you find tlte rigltt balance tltis is a sign tltat you 
are success/ ully managing your stress. Tit ere are many different tit in gs you can do to keep 
stress under control. People wlto are good at managing tlteir stress do tltings every day to 
maintain a ltealtlty balance. Some oftlte most common ways to manage stress are: 

• Talking with others about your problems 
• Making time for social activities 
• Having regular quiet time to reflect on your daily activities 
• Listening to relaxing music 
• Doing regular physical activity 

Please answer the following questions. Mark the box in front of your response. 

1. In the last year, have you tried at least once to spend time each day practicing stress 
management. 

DY es DNo 
2. About how many minutes do you spend each day practicing stress management? 

DO 
D 1to15 
D 16 to 30 
D 31to60 
D more than 60 

Practicing effective stress management means that you successfully deal with the stress in your 
daily life. 

3. Do you practice effective stress management in your daily life? 

OYes ONo 

4. Have you practiced effective stress management for more than 6 months? 

DY es DNo 

5. Do you intend to practice effective stress management in the next 6 months? 

DY es DNo 

6. Do you intend to practice effective stress management in the next 30 days? 

DY es DNo 
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Media exposure to smoking messages and attitudes to smoking questions 

1. During the past 30 days (one month), how many anti-smoking media messages (e.g. 
television, radio, billboards, posters, newspapers, magazines, movies) have you seen? 

D Quite a lot (more than 50) 
DA lot (more than 30) 
D Some (15 - 30) 
D A few (Less than 15) 
DNone 

2. When you go to sports events, fairs, concerts, community events, or social gatherings, 
bow often do you see anti-smoking messages? 

D Almost all the time 
DA lot 
D Sometimes 
D Rarely 
D Never 

3. During the past 30 days (one month), how many cigarette commercials have you seen in 
the media (e.g., television, radio, billboards, posters, newspapers, magazines, movies)? 

D Quite a lot (more than 50) 
D A lot (more than 30) 
D Some (15 - 30) 
D A few (Less than 15) 
DNone 

4. When you go to sports events, fairs, concerts, or community events, how often do you see 
advertisements for cigarettes? 

D Almost all the time 
DA lot 
D Sometimes 
D Rarely 
D Never 

5. Do you have something (t-shirt, pen, backpack, etc.) with a cigarette brand logo on it? 

D Yes, a whole collection 
D Yes, quite a few items 
D Yes, some items 
D Yes, but only one or two items 
D No, I don't have any 

6. Has a (cigarette representative) ever offered you a free cigarette? 

DYes DNo 

7. Do you think that smoking cigarettes makes you gain or lose weight? 

D Gain weight D Lose weight D No difference 
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s. Do you think cigarette smoking is harmful to your health? 

D Definitely not 
D Probably not 
D Probably yes 
D Definitely yes 

9, Once someone has started smoking, do you think it would be difficult to quit? 

D Definitely not 
D Probably not 
D Probably yes 
D Definitely yes 

10. Are you in favor of banning smoking in public places? 

D Definitely not 
D Probably not 
D Probably yes 
D Definitely yes 

Smoking status and staging algorithm for smoking acquisition 

11. Have you ever smoked cigarettes? 

a. No, I have never tried smoking. 
b. Yes, but less than one cigarette. 
c. Yes, but only 1 or 2 cigarettes. 
d. Yes, but not weekly. 
e. Yes, weekly. 
f . I used to smoke but I quit. 

12. Which of the following best describes your current cigarette smoking? 
a. I have never smoked cigarettes (GO TO PAGE 7) Acquisition 
b. I have tried smoking a few times (GO TO PAGE 7) Acquisition 
c. I used to smoke weekly or more but I quit (GO TO PAGE 10) Cessation 
d. I am a smoker (GO TO PAGE 10) Cessation 
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Staging for smoking acquisition 

1. Will you ever smoke in the future? 

0 Yes D No 

2. Have you made a decision or commitment to not smoke in the future? 

OYes DNo 

3. For how long has your decision or commitment been made to not smoke in the future? 

a. I have NOT made this decision or commitment. 
b. I made this decision or commitment LESS than 6 months ago. 
c. I made this decision or commitment MORE than 6 months ago. 
d. I have always made this decision or commitment. 

4. Do you intend to make a decision or commitment to not smoke in the future? 

a. No 
b. Yes, I am thinking about making th is decision or commitment in the next year. 
c. Yes, I am thinking about making this decision or commitment in the next 6 months. 
d. Yes, I plan to make this decision or commitment in the next 30 days. 
e. Yes, I already made this decision or commitment. 

5. Do you think that you will ever try smoking in the future? 

D Yes DNo 

6. How sure are you that you will not try smoking in the next 6 months? 

a. Very sure 
b. Quite sure 
c. Hard to say 
d. Somewhat unsure 
e. Quite unsure 
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Temptation Acquisitions (TMPTA) 
How tempfedw91JJd Y?:~ ,:beto try Sl):lQkingin each' .. ofthese.·situations? 

J Extremely tempted 5 

J Very tempted 4 

l Somewhat tempted 3 

How tempted are YOU to try l Not very tempted 2 
smoking ... ? J Not at all tempted 1 

l. When things are not going my way and I am frustrated. D D D D D 

2. While talking and relaxing. D D D D D 

3. With friends at a party. D D D D D 

4. When others are talking about how much they like D D D D D 
smoking. 
5. When I am afraid I might gain weight. D D D D D 

6. When I am very anxious and stressed. D D D D D 

7. When I am having a good time. D D D D D 

8. When I want to be part of the crowd. D D D D D 

9. When I want to know how a cigarette tastes. D D D D D 

10. When I want to get thinner. D D D D D 

11. When I want to be taken seriously. D D D D D 

12. When I want to look mature. D D D D D 

13. When I want to show my independence. D D D D D 

14. When I want to make an acquaintance and don' t know D D D D D 
how to start. 
15. When I am too worried about an exam at school. D D D D D 

16. When my friends want me to try a cigarette. D D D D D 

17. When somebody I am attracted to smokes cigarettes. D D D D D 
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Decisional Balance Acquisition (DBA) 
Here are soll1e opinioes a~o,ut choosing ppt to smoke.. Read each one carefully.. Thc:m, 
rate HOW Il\1PORTANT each one is TO YOU inyo,1.;1r choice to stay smokefrn~ .. or 
not. Only you can say what's import<i-nt to you about not smoking. There are ri()fight 
or wrong answers. 

j Extremely Important 

j Very Important 4 

J Somewhat Important 3 

j Slightly Important 2 

How important to YOU is ... ? j Not Important 1 

I. I will get into less trouble ifl don't smoke. D D D D 

2. My social life will suffer ifl don't smoke. D D D D 

3. Physical activities would be easier for me I ifl don't smoke. D D D D 

4. I will feel uncomfortable at parties ifl don't smoke. D D D D 

5. I'll stay healthier ifl don't smoke. D D D D 

6. I won't fit in with people who matter to me if I don't smoke. D D D D 

7. I'll keep the air cleaner for everyone ifl don ' t smoke. D D D D 

8. I will have fewer friends ifl don't smoke. D D D D 

9. I'll be more attractive without smoking. D D D D 

10. I will have trouble coping with problems without smoking. D D D D 

11. I will be a better role model if I don't smoke. D D D D 

12. I will feel anxious without smoking. D D D D 

13. I will show people that you can be "cool" without smoking. D D D D 

14. I will feel less like an adult ifl don't smoke. D D D D 

15. I'll do better in school without smoking. D D D D 

16. Ifl don't smoke, I will miss out on an important experience. D D D D 

17. I will have less trouble with my family without smoking. D D D D 

18. I will be tenser without smoking. D D D D 

19. I'll do better in sports ifl don't smoke. D D D D 

20. Smoking would help me to calm down. D D D D 

21. My parents would be proud of my choice not to smoke. D D D D 

22. Smoking would help me deal with problems. D D D D 

23. I will be healthier ifl don' t smoke. D D D D 
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Staging algorithm for readiness to quit smoking 

smc 
!.Have you completely stopped smoking cigarettes? 

D Yes, more than 12 months ago. 
D Yes, 6 to 12 months ago. 
D Yes, 4 to 6 months ago. 
D Yes, during the last 3 months. 
D No, I smoke now. 

2. How many cigarettes did you smoke in the last 24 hours? ___ _ 

3. How often did you smoke cigarettes during the past 30 days? 
D Not at all 
D Less than one cigarette per day 
D 1 to 5 cigarettes per day 
D About half a pack ( 10 cigarettes) per day 
D About one (I) pack per day 
D About one and a half ( 1 +) packs a day 
D 2 packs or more per day 

4. Have you quit smoking for at least 24 hours in the past year? 

DYes DNo 
5. Are you seriously thinking about quitting within the next 6 months? 

DYes DNo 
6. Are you planning to quit smoking in the next 30 days? 

D Yes DNo 
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Temptations Cessation (TMPTC) 

How · te.mpted\V()~!dyoU ·bet() :;smokeineach of!.hese~i!uations? 

Extremely tempted 5 

Very tempted 4 

How tempted are YOU to smoke ... ? Somewhat tempted 3 

Not very tempted 2 

Not at all tempted 1 

1. When I'rn very al1gryahout something or someone: 0 

2. When my friends offer me a cigarette. 0 

3. When I feel I need a lift. 

4. When I am afraid I might gain weight. 0 

s.\\.Yhen things·are not going mywaya.110l'mfrustrated; 0 

6. When it is difficult to refuse a cigarette. 0 

7. When I realizeJ :baven;t smokedfora while. 0 

8. When I want to get thinner. 0 

9. With my mornin.~ cuppf coffee. 0 

10. When I'm craving a cigarette. D D 0 

11. When I'm haviµg fun at a party. 0 D 0 

12. When everybody ar~und me smokes. D D D 

13. When Fm bored: D 0 0 

14. When I have to study for a test. 0 0 0 

15. When I'm waiting forsomeone or somebody too long. 0 0 D 

16. When something irritates me. 0 0 

17. When I want tO eatless. 0 D 
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Decisional Balance Cessation (DBC) 
Here are solJle gpinionsabout sllloking . . Reaci t!ach 9Pr ~~refllllf ff hen, rate 

BOW IMPOI~J ANTea9hone is in yourchoice to smo~c;: or not smoke: Only 
can say what's ;}inportanttoyou about smoking. There afe ho right or wrong answers. 

Extremely Important 5 

Very Important 4 

Somewhat Important 3 

Slightly Important 2 

How important to YOU is ... ? Not Important 1 

1. Smoking makes •kid§ g;(!t more respectfrom D 

2. Smoking gives my breath, hair and clothes a bad odor. D D 

3. Kids who smoke have more friends. D D 

4. Smoking can affect th~,,h~~ith of ·ath~rs. D 

Smoking !Ji;ilpspeople to'cbpe·•better»1ith frustrati D 

6. Smoking cigarettesis h~~~rdous to people's health. D 

7. Smoking cigarettes is pleasurable. D 

8. Cigarette smoke bothers other people. D D 

9. Smoking 9igarettes relieves tension. D 

10. Smoking is a messy habit. D D D 

11. Kids who smoke· go outon more date& D D 

Smoking makes teeth yellow. D D 

13. Peoplew!Jp smokelookmore mature. D D D 

14. Smoking makes people sick. D D D 

15. Kids who smoke have more. fun, D D ' ... o 
16. Smokingis an expensive habit. D D D 

17. Smoking a cigarette makesiteasier to handle bad D D 
moments. 
18. Smoking can get me into trouble with my parents. D D D 

19. Kids who smoke go outmo.re. D D 

20. Smoking is not "cool" anymore D 

21•. It's easierto.meetfieIY<I:>eople·ifyousmoke. D 

22. Smoking ruins the skin of my face. D 

23. Smoking h,c;:lps appetite. 
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Appendix F: Survey battery in Bulgarian 

Demographic form in Bulgarian 

1. BnJpacT: roti.nuu 

2. lion:_ D M D lK 

3. Knac: D 8M" DIC" 

4. C npu6nuJnTenuo KaK'hB ycnex Jaobpnrn Mnuanuu cpoK B yqunm1~e? 
D 0TJrnqeH 
D Mttoro ,ll,o6np 
D ,n:o6op 
D Cna6 

5. Kou OT CJICtl,HHTe Bb3MOiKHOCTH uaii-ti.o6pe OTl'OBapH ua TBOHTe nJiauooe 3a 
6'htJ,CllICTO? 

D l.Qe KaH,ll,H,ll,aTcBaM B ymrnepcHTeT 
D I.Qe 1arroqtta pa6orn 
D l.Qe KaH,ll,H,ll,aTcTBaM B yttwBepcuTeTH B qy)l(6HHa 
D I.Qe OTH,ll,a B Ka3apMarn 
D lliMaM KOHKpeTHH rrnattoBe 

6. KaKBO e 06pa3ooauneTo ua 6a11Ia Tn? 
D Bncrne 
D IIonyBucrne 
DCpe,ll,HocrreQHanHo 

D Cpe,ll,HO 
D Ilo,ll, cpe,ll,HO 
D He 3HaM 

7. KaKoo e 06pa3ooauneTo ua MaiiKa Tu? 
D Bncrne D Cpe,ll,HO 
D IIonyBncrne D Ilo,ll, cpe,ll,HO 
DCpe,ll,HocrreQHaJIHO DHe1HaM 

8. Cpet1,uo no KOJIKO uapu ua ti.en nonyqaoam KaTo t1,iK06uu? __ neoa 

9. ,ll;aTa ua paiKat1,aue __ _ 

10. HuKon OT 6paTHTa/ cecTpnTe nu nyrnu nu? 
D lliMaM 6paT HHTO cecTPa D ,n:a 

11. KoJIKO OT 6JIH3KHTe TH npnHTeJin nyrnaT? 
D HnKoii OT rrpmnenwTe MM He rryrnu 
D E,ll,HH-,ll,BaMa 
D 0Kono rronosuHaTa 
D IloBeqeTo MH rrpmnenu rryrnaT 

11. Poti.nTeJinTe TH nyrnaT nu? 
DHe 
D CaMo 6arn:a MH rryrnn 
D CaMo MaHKa MH rryrnn 
D YI ,ll,BaMaTa rryrnaT 

12. Y Bae pa3perneuo nu e ti.a ce nyrnu? 
D ,n:a D He 
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PSS in Bulgarian 

Komm qecTo rrpe1 rrocJie.IJ.HHil 
Meceu ... ? 

Hmmra 

IloHmmra 

14 ... . HMax ycematteTo, qe npo6neMIITe ce TpynaT TOJIKOBa 
6np3o, qe He Mora ,ll,a ce cnpam1 c rn:x? 
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IlocTOHHHO 5 
4 

IlOHHKOra 3 
l(oJIKO qeCTO ... ? PH,11,KO 

10. 0KOJIHMTe Me npHTecmrnaxa c M3MCKBaHmna CM. 

Family influence scale in Bulgarian 

IlocTOHHHO 5 
4 

IloHHKOra 3 
KoJIKO qeCTo ... ? 0TBpeMe Ha BpeMe 2 

fioqn1 HllKora 

2. 06C'b)l()J,aJIM CTe BpeAaTa OT nyrneHeTO Ha u,11rap11. 

HanoMFrnniI:i'Q~~t~w! .u 

4. Cno; emm11 cTe'MAeM KaK ce OTKa:>KaT u,11rap11Te MJIM Aa 
ocTaHe qoBeK Henyrnaq. 
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Stages of effective stress management in Bulgarian 

CmpeC'bm o6wmoeeHo e pe3ynmam om npoMeHu u npei>U3ewwmvzcmea e emei>HeeHua 
:HCueom. IJ01m1<02a me3u C'b6umUJ1 Mozam i>a 6'bi>am HenpuRmHu, 1<amo Hei>opmyMeHUR C'bC 
ceAteucmeomo u npWlmenume. Ho noHRKoza i>opu u npuRmHu C'b6umuR eoi>Rm i>o 
~cell(aHemo 3a cmpec, Kamo Hanpwuep nnanupaHemo Ha ea1<aHu,UJ1. 
Ba:>1c1to e 3a ece1<u •wee1< i>a om1<pue 1tattuH no-Koumo i>a ce cnpaeR ycneumo c me3u 
npoMe1tu u ()a noi>i>'bpma i>o6'bp 6aJ1aHc. /(o6'bp 6aJ1aHc Mome i>a ce onpei>vzu 1<amo 
CDCmORHuemo e 1<oemo e :Hcueoma mu wua i>ocmamDttllO npei>U3eu1<amencmea, 1<oumo me 
()auJJCam Hanpei>, 6e3 i>a eoi>Rm i>o HenpWlmHo ycemaHe 3a HanpemeHue. HWluttuemo Ha 
maKDe 6aJ1ac e npU31ta1< 3a ycneumo cnpaeRHe C'bC cmpeca. 
HMa MHOZO pmnuttuu nattuHu, 1<oumo noMazam i>a ce KOHmponupa cmpeca u xopama, 1<oumo 
~cneumo ce cnpaeRm CDC cmpec o6uKJweeuo eJ1cei>ueeuo npa1<mu1<yeam llRKOU om me3u 
Jtell(a. HRKOU om nau-ttecmo U3nomeaHume cmpamezuu ca cnei>Hume: 

• Pa3roBOpH c 6JIH3KH H no1HaTH 1a Bb3HHKHaJIH npo611eMH 

• OTJJ,emrne Ha JJ,OCTanqHo BpeMe 1a cpern,H c npmneJIH 

• HanHqHeTo Ha onpeJJ,eJIHO BpeMe, 3a caMOCTORTeJieH pa3MHCbJI HIHJIH MeJJ,HTaU,HR 

• CnyrnaHe Ha ycnoKORBarn,a MY3HKa 

• PeJJ,oBHH cnopTHH 1aHHMaHHj{ 

CJie)J, TOBa KpaTKO IIORCHCHHe MOJIR OTrOBOpH Ha CJIC)J,HHTe BbIIpOCH. 

1. Ilpe1 nocJ1ell,uaTa roll,nua onHTaJI JIH cu none Bell,HMK ll,a uanpaBurn uem,o, 1a ll,a ce 

cnpaBHIII C'hC CTpeca? 

D .LJ:a D He 

2. Ilo KOJIKO MHHYTH ua ll,eH IlOCBem,aBarn ua JJ,eiiuOCTH, KOHTO TH IlOMaraT ll,a ce cnpaBHIII 

C'hC CTpeca? 

DO 
D 1 to 15 
D 16 to 30 
D 31to60 
D noBeqe OT 60 

EcJ>eKTHBeH CTpec MeHHlJ,;KMeHT e BCRKa )J,CHHOCT KORTO TH 'noMara )J,a npeO)J,OJieern CTpeca B 

e:>Ke)J,HCBHHR CH )l(lfBOT. 

3. IlpaBHIII JIU e;KelJ,HeBHH ycHJIHH Ja ecJ>eKTHBeH CTpec MeHHlJ,;KMeHT? 

oYes ONo 

4. 3auuMaBaJI JIU CH ce c ecJ>eKTHBeH CTpec MeHHlJ,;KMeHT IlOBe'le OT 6 MeCeQa? 

DYes D No 

5. IIMarn Jiu uaMepeuue ll,a 1anoquern ll,a noJ1ararn ycnJIHH 1a ecJ>eKTHBeu cTpec 

MeHHlJ,;KMeHT B 6JIH3KHTe 6 MeceQa? 

DYes D No 

6. IIMarn JIH uaMepeuue ll,a 1anoquern ll,a noJ1ararn ycuJIHH 1a ecJ>eKTHBeu cTpec 

MeHHlJ,;KMeHT B 6JIH3KHTe 30 ll,HH? 

DYes D No 
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Media exposure to smoking messages and attitudes to smoking questions 

IN BULGARIAN 

1. Upn6JIH3HTeuo KOJIKO MeJJ.nnuu C'h06m;euuH uacoqeuu cpem;y nonouonyrneueTo (no 
TeBH3HH, p~no, BeCTHHQH, cnucaHHH, KHHO, nJiaKaTH "6uJI60pJJ.OBe) CH BHJJ.HJI npe3 
uocJieJJ.HHH MeceQ? 

D lfa10noqHTeJIHO MHOro (noBeqe OT 50) 
D Mttoro (noBeY.e OT 30) 
D lliKOJIKO (15 - 3 0) 
D MarrKo (no-MaJIKO OT 15) 
D HHTO e)J,HO 

2. KoraTo XOJJ.HIII no KJiy6oee, JJ.HCKOTeKn, cnopTun MeponpuHTHH u KOHQepTn KOJIKO qecTo 
ce CJIY'IBa JJ.a BHJJ.HIII peKJiaMa npOTHB TIOTIOTHOnyrneueTo? 

D HaBCSIKbJJ.e HMa TaKHBa peKJiaMH 

D qecTO 

D ITottsrKora 

D PsrJJ.KO 

D HttKora 

2. A npu6JIH3HTeuo KOJIKO peKJiaMn Ja Qurapu (no TeBnJnH, paJJ.uo, eecTHHQH, cnucaunH, 
KHHO, nJiaKaTH" 6UJIJI60pJJ.OBe) CH BHJJ.HJI npe3 nocJieJJ.HHH MeCeQ? 

D H3KJII04.HTeJIHO MHoro (nOBeqe OT 50) 
D Mttoro (noBeqe OT 30) 
D lliKOJIKO (15 - 30) 
D MaJIKO (no-MaJIKO OT 15) 
D HttTo e)J,Ha 

4. KoraTo xoJJ.nIII no KJiy6oee, JJ.HCKOTeKn, cnopTun MeponpnHTHH u KOHQepTn KOJIKO qecTo 
ce cJiyqea JJ.a BHJJ.HIII peKJiaMa Ja Qnrapu? 

D HaBCSIKnJJ.e HMa TaKHBa peKJiaMH 

D qecTo 

D ITottsrKora 

D PSIJJ.KO 

D H11Kora 

5. lIMarn JIU HHKaK'bB cyeeuup (TeHHCKa, KJIIO'IOJJ.'bp;1rnTeJI, XHMHKaJIKa, paunQa " T.H.) c 
MapKaTa ua nponJBOJJ.HTeJI ua Qnrapu? 

D ,n:a, 11MaM 11,srna KOJieKIJ,HSI 

D ,n:a, HMaM JJ.OCTa raKHBa MarepHaJIH 

D ,n:a, HMaM HSIKOJIKO ttern,a 

D Mo)l(e 6H HMaM e)J,HO JJ.Be ttern,a 

D He, HSIMaM 

6. CJiyqeaJio JIH ce e peKJiaMeu areuT JJ.a TH npeJJ.JIO;KH 6eJnJiaTun Qnrapu (uanpnMep e 
1rny6 no epeMe ua npoMOQHH)? 

D ,n:a D He 

7. MncJiurn JIU qe nyrneueTo noMara JJ.a ce KOHTpoJiupa TerJioro? 
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D ,IJ;a MHCJrn qe u,HrapHTe noMaraT .11.a ce oTcna6He 

D ,IJ;a MHCJISI qe u,HrapHTe BO.II.SIT .11.0 HanbnmrnaHe 

D He, MHCJISI qe HSIMaT TaKbB ecpeKT. 

8. MucJIUIII JIU qe nyrneueTo ua QHrapu e epe.11.uo Ja JJJ;paeeTo? 

D KaTeropwrno He 

D IIo-cKopo He 

D IIo-cKopo .11.a 

D KaTeropHI.IHO .11.a 

9. CJieJJ; KaTo eeJJ;H'MK HHKOH nponyrnu, MHCJIUIII JIU qe e TPYJJ;HO JJ;a ce OTKaJKaT QurapuTe? 

D KaTeropHI.IHO He 

D IIo-cKopo He 

D IIo-cKopo .11.a 

D KaTeropHI.IHO .11.a 

10. MucJIHIII JIH, qe nyrneueTo ua o6~ecTeeuH MecTa TpH6ea JJ;a 6bJJ;e Ja6paueuo? 

D KaTeropHI.IHO He 

D IIo-cKopo He 

D IIo-cKopo .11.a 

D KaTeropHI.IHO .11.a 
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Smoking status and staging algorithm for smoking acquisition in Bulgarian 

Sm St 

11. ITymuJI JIH cu HHKOra u;urapu? 
D He, HHKora He CbM muum 
D ,[(a, orrHTBaJI CbM )J,a rryrna, HO caMo e)J,HO )J,Be )J,pnrrBaHmI 

D ,[(a, HO caMO HHKOJIKO )J,pnnsamu1 

D ,[(a, orrHTBaJI CbM m1KOJIKO IIbTH 

D ,[(a, rryrnttn CnM, HO He CbM pe)J,oBeH rryrna'-1 

D ,[(a, nyrna pe)J,OBHO 

D ,[(a, rryrnHJI CbM, HO OTKa'.3a uttrapttTe 

12. Koe OT CJie)J,HHTe TBbT)J,eHHH uaii-.r.o6pe OIIHCBa ceramHOTO TH IIOBe)J,euue? 
D HttKora He CbM nyrnHJI uttrapH (OTH)J,H Ha cTpaHttua oT BnrrpocHttKa) 

D OrrHTBaJI CbM )J,a rryrna, HO caMo HHKOJIKO IIbTH HHKOJIKO IIbTH (OTH)J,11 cTpaH11ua OT 

BbIIpOCHl1Ka) 

D l13BeCTHO BpeMe rryrnex IIOHe Be)J,Hb)I( Ce)J,MH'-IHO, HO OTKa3ax uttrap11Te (OTtt)J,H 

CTpaHm..(a OT BbIIpOCHl1Ka) 

D Ilyrna pe)J,OBHO (OTtt)J,H Ha CTPaHttua OT BnrrpocHttKa) 

SmA 

1. MucJium JIH, 11e HHKora 11.(e 3a11011uern .r.a 11yrnurn? 

D ,[(a D He 

2. BJeJI JIH cu cepuoJuo perneuue unKora .r.a ue Ja11anum u;urapa? 
D ,[(a D He 

3. Kora pemu, 11e 11uKora HHMa .r.a Ja11aJium u;uarap? 
D He CbM B3eJI rro)J,o6Ho pernem1e 

D Ilpe.z:.11 no-MaJIKO OT 6 Meceua 

D Ilpe)J,H noBe'-le OT 6 Meceua 

D BHHartt CbM 6HJI y6e)J,eH '-le HHMa )J,a 3aIIaJIH uHrapa 

4. IIMam JIU 11aMepe11ue .z:.a BJeMt;rn TBbp.z:.o perne11ue .z:.a ue 11yrnum? 
DHe 

D ,[(a, Ml1CJIH '-le rue B3eMa TOBa perneH11e rrpe3 cne)J,BaruaTa ro)J,11Ha 

D ,[(a, Ml1CJIH '-le rue B3eMa TOBa perneH11e npe3 cne)J,Baru11Te 6 Meceua 

D ,[(a, MHCJIH '-le rue B3eMa To Ba pernem1e rrpe3 cne)J,BaruHTe 3 0 )J,HH 

D Be'-le CbM B3eJI TOBa perneH11e 

5. MucJinrn JIH 11e HHKora 11.(e 011nTarn .z:.a 11po11yrnurn B 6b)J,el1.(e? 

D ,[(a D He 

6. )J;o KOJIKO cu curypeu 11e HHMa .r.a 11po11ymum B 6b.r.erne? 
D HanbJIHO CbM y6e)J,eH 

D ,[(ocTa CbM ysepeH 

D Tpy)J,HO e )J,a ce Ka)l(e 

D MaJIKO ce CbMHHBaM 

D ,[(ocTa CbM HecHrypeH 
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TMPT A in Bulgarian 
p33mrcrnR xopa ce qyBC'fJ3(lT 1qKyIIIem1 .[{a 3amUI.sIT'U:Rrap(l B orrpe.[{eneHR cwTyau;RR. 
H.si:Koli OT T.sIX ca m6poeHll. TyK. Mo.JUI, nocoqu .[{OKOJIKO ce "<lyBCTBaIIIn3KYIIIeH .[{a 
3arranmn nurapa 3a BC.sIKaoT rrocoqeHRTe cnTyanww? 

MHoro ci.M H3KymeH 5 
,L(oKOJIKO TH JIHqHo c11 H3KymeH }J,a ,L(ocTa CbM H3KymeH 4 
onuTam }J,a 3anaJI11m u,11rapa ... ? 

ll3KymeH CbM B H3BeCTHa CTeneH 3 
He ci.M MHoro H3KymeH 2 

ll3o6m;o He CbM H3KyIDeH 1 
l. KoraTO nel.l.(aTa ne ce pa3BHBaT B JKenanaTa OT Men D D D D D 
nocoKa. 

-·"· "'"' 

2. KoraTo CH rroq11BaM H BO.UH rrpH51TeH paroBop. D D D D 

3. C rrpHHTennna Kynon. D D D D D 

4. KoraTo .upyrHTe oKono Men roBopHT KOJIKO 0611qaT .ua D D D D D 
rryrnaT L(HrapH. 
5. KoraTo ce cTpaxyBaM qe MOJKe .ua narronneH. D D D D D 

6. KoraTo C'bM Mttoro nepBeH H rro.u cTpec. D D D D D 

7. KoraTO ce 3a6aBITHBaM. [] D ' o 
8. KoraTo HCKaM .ua 60.ua qacT OT rpyrraTa. D D D D D 

9. Koraro MH ce HCKa .ua OnHTaMBKyca na L(Hrapa. D D D D D 

10. KoraTo 11cKaM .ua oTcna6na. D D D D D 

11. When I ':"ant to ~e ~3:ls~9: ~~E~o~~ly. D D 
...• c •. CJ ... c .• D 

12. When I want to look mature. D D D D D 

13 . When I wantto shpw my independence. D D D D D 

14. When I want to make an acquaintance and don ' t know D D D D o 
how to start. 
15. When I am too worried aboutan exam at school. D D D D D 

16. When my friends want me to try a cigarette. D D D D D 

17. When somebody! am attracted to smokes cigarettes. D D D D D 
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DBA in Bulgarian DBA 
TyK ca om1caHH IDIKOH MHemu1 oTHOCHO m6opa ,ZJ,a ocrnHe qoBeKHenywaq. Ilpoqen1 
scHKO TBnp,ZJ,em;te BHHMaTeJIHO. Cne.n TOBa rrocoqu KOJIKO BA)KllO e BCHKO e,ZJ,HO 
3a TBOHT m6op ,ZJ,a He nyiinnrr ' fi.ura:pH. CaMO' TH MO)J(ew ,lJ,a KffiKew KOH Hew,a ca 

... . 

sll)KHH H KOH He -TyK HHMa sepfi:H H rpeillHH OTroBOpH. 

MHoro Ba~Ho 
,ll,ocTa Ba~Ho 

BmKHO B H3BeCTHa cTeneH 3 
He e MHOro Ba~Ho 2 

KoJIKO e Ba~Ho, qe ... ? HuKaK He e Ba~Ho 
l. Ille HMaM ITO-M~KO HerrpHH1;!J.0C')_'~ 8.KO He. nyma. 

2. Cou,HaJIHHHT MH )J(HBOT w,e CTPa,ZJ,a aKo He CnM nyrnaq. 

3. AKO, He nywa riJ:n'~P" '<Pfi3uqecKHTe 11a-roBapBaFIIDi hie M~.l 
6n,ZJ,aT no-necHH. 
4. lll,e ce qyBCTBaM Hey,ZJ,o6Ho Ha KynoHH H cn6upaHHH aKo 
He nywa. 
5. lll,e 6n,ZJ,ano~3p.h,a8/a aka He nywa. D 

6. Xopa, KOHTO 3a Ba')J(HH 3a MeH HHMa ,ZJ,a Me rrpueMaT aKo D 
He rrywa. 
7. 111.e 3ana3H BM.njXano"'"q}fcT.38. BcH9)51taKo He·rrym:a 
u:urapu. 
8. lll,e uMaM no-ManKo npuaTenu aKo He rrywa. D 

AKo He II)'wa u,Hfap11 me 6n,ZJ,a, no-n,pttBJieKaTeJieH/a. D 

10. lll,e MH 6n,ZJ,e TPYAHO ,ZJ,a ce cnpaBHM c npo6neMH aKo He D 
rryrna . 

. ID~ Q?P.8.JIP~ Ao6:1,p ]\.1q.uen 3aJ:lpBeP,!-fHH~.· 8.l(c;;lJ:I!-f pyµra., 

12. Ille Ce qyBCTBaM HepBett/a aKO He rryrna. 

13. lll,eMora,ZJ,a ITOl(a')J(a HaOKOJii-IHTe, q~Mo)J(e)l.a cu·· 
"rOTHH" 6e3 ,ZJ,a nylllHIII. 
14. lll,e ce qyBCTBaM ITO-MaJIKO Bn3pacTeH aKO He nyrna. 

15 . Ill, e ce rjpMC o-,ZJ,o6pe B yqun11w,e axo He rryrna. 

16. AKo He orruTaM ,ZJ,a 1arranH u,uarpa we nponycHa Ba')J(HO 
npe)J(HBHBatte. 
17. lll,e ce qyscrna.M no-mmperna'f aKOJ;J.e rryrna. 

18. lll,e ce npe,ZJ,CTaBHM rro-,ZJ,o6pe B pe,ZJ,uu,a cnopTOBe aKo He 
rryrna. 
19. ll,11rapuTe Mora'riia MifiloMornaT ,ZJ,a ce ycrroxm1. 

21. Po,ZJ,HTeJIHTe MH w,e 6n,ZJ,aT rop,ll,H OT m6opa MH ,ZJ,a He 
rryrna. 
22. ITymeHeTO me MJ1•1I101v{Ortte ,ZJ,a ce cnpiiBH c TTn£"\nTTPl«U 
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Staging algorithm for readiness to quit smoking in Bulgarian 

SmC 
1. 0TKa3a.rI JIH CH HaU'bJIHO u;nrapHTe? 

D ,.[(a, npe.nH noBeqe OT 12 Meceu,a 
D ,.[(a, npe.nH 6 .no 12 Meceu,a 
D ,.[(a, npe.nH 4-5 Meceu,a 
D ,.[(a, npe3 nocne.D,HHTe TPH Meceu,a 
DHe. 

2. KoJIKO u;nrapH CH HJnyrnHJI npe3 nocJ1et{HHTe 24 qaca? ____ _ 

3. Komrn qecTo CH ny111HJ1 npe3 nocJ1eAHHTe 30 AHH? 
D He C'hM nanHJI u,Hrapa 
D IIo-ManKo OT e.ntta u,Hrapa Ha .nett 
D 1 .no 5 u,HrapH Ha .neH 
D 0Kono nonoBHH K)'TIDI u,HrapH Ha .neH 
D E.ntta Kyrm1 u,HrapH Ha .nett 
D IloBeqe OT e.nHa K)'TIDI u,HrapH Ha .nett 

4. Ilpe3 nocJ1et{naTa rot{una uMaJ10 JIU e 24 qaca B KOUTO t{a ue 3ana.riu111 u;urapa? 
O,.[(a DHe 

5. HMarn JIU cepuo1uo naMepeuue t{a OTKa*ern u;urapuTe npe1 cJ1et{sam:uTe 6 Meceu;a? 
D ,.[(a D He 

6. HMarn JIU cepuoJuo naMepeuue t{a OTKa*ern u;urapuTe npe3 cJ1et{sam:uTe 30 ABU? 
O,.[(a DHe 
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DBC in Bulgarian 
TY1<. capg11caHH HjJK(jtt · ·~HeHJ-OI oiitocH8 . .T~IJ9H<?ny1llel!rT~···· f1Po0r-r~::.B£jJJ(8 JBnp.n:eHH.~. 
BHttMaTem-10. CJJe,r.t T?~:~::rrocoqu KO.T.IJ{OBA)KHO e B£5lJ(? e,r.tHo 3aTB9J.[':f m6op .n:a 
He nyurnm IDIH .n:a H,~;r1~111am. CaMo TH Momem.n:a Ka)l{em'1<0Hliema ca BroKHHn KOH: 
He - l)'K IDIMa 13epHH H [peillIIM OTrOBOpH. 

Muoro e Ba~uo 5 

,11.ocTa e Ba,.rno 4 

Ba*HO B 111BeCTHa cTeneu 3 

KoJIKO e Ba*Ho, qe ... ? He e MHoro Ba~uo 
H111..:aK ue e Ba*HO 

2. L(HrapHTe C'h3,n:aBaT JIOW A'hX H MHpH3Ma Ha Ha KOCaTa H 
,n:pexttTe. 
3. )'qeHH.QH'J'e, KOHTO riywaTHMaTIIOBetJe iiprnneJllf. 

4. ITyrneHeTO ce OTpa3~rna Ha 3,n:paBeTo Ha OKOJIHHTe. 

5. IlyrireHeTO TIOMafa'.ii:a cecnpaBH qoBeK c ilenpH5lTHOT0 
ycern.a1;1e, KoraTO 'Herna'f(!..; »~ .. ce pi:p,~HaBaT B ·menaHaTa nocoKa. 
6. ITyweHeTo e pHCKO 3a 3,n:paaeTo. 

ITyweHeTo Ha tm;rapli .n:ocTaB.11 y.n:oaOJICTBHe. 

8. L(HrapeHllilT AHM npeqH Ha OKOJIHHTe. 

9. ITyrneHeTO Har.iarprna Hanpe)f(eHHeTo. 

10. hywetteTo e Bpe.n:ett ttaimK. 

Fl .,,Je31f•KoMJ;() .nyrna'f,'H3Jitt3ai.,Hano:aeqe cpernR 

12. ITyweHeTo Kapa 3'h6HTe .n:a TIO)f('hJITeHT. 

13. Xoparn, KOHTo riywaT H3rne)f(.ll:aT no-3pemt. 

l5. YqeHHQHT~, KOHTO nyrnaT Ce 3a6aBJI51BaT TIOBeqe, 

17. L(ttrapHTe npaBHT Te)f(KH MOMeHTH TIO-TIOHOCHMH. 

18. UyweHeTO MO)f(e .n:a .n:oae.n:e .n:o J.renp~arnocTH c 
po,n:HTeJIHTe MM. 
19. Te3H, KOttTo nywaT tt3Jitt3aT noBeqe no 3ase.n:eHHJ1. 

20. ITyl1IetteToBeqefie e"ttaMo.n:a. 

21. ITo-nectto e .n:a ce 3an03Haew c HOBH xopa aKo nywttw. 

22. llymeHeTO pa3Ba.J1SI KO)f(aTa Ha JIHQeTo MH. 

23 . 11.HrapttTe MH TIOMaraT .n:a HaMaJI51 aneTttTa CH. 
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TMPTC in Bulgarian 
Pa3JUPIHH xopl:l <;e 1:lyl3c']:'_BaT··mI<y1IIeHH JJ.a Tlyma'I _B . (.)I1peJJ.eneH11 c111'yau11n. ffiIK0110.'.l' 
T5IX ca H36p6eli:il Tyl<. M:c}rr51, rrocoq~ )l()KOJIKO c~ ~_B(;TBaIU H3KymeH )J,a .OTIHTaIII .D;l;l 
3anan11m unrapa 3a BCj{K:a oT rrocoqeHliTe c11Tyau1111? ,,. · ..L 

Mttoro C'hM HJKymeH 5 

,L(oKOJIKO TH Jiu~mo cu u1KymeH )J,a 
1anaJium u:i1rapa ... ? 

,IJ;ocTa CbM H3KymeH 

lIJKymeH CbM B H3BeCTHa CTenen 3 
He C'hM MHoro HJKYmeH 2 

lI3o6m,o He CbM H3KYIDeH 1 
L KoraT(icJ,M: MHoro ».nocaI-IHa 1-1emOHim Ha n».i<oro: 

2. KoraTo rrpHHemne MH npeJJ.JJO)J(aT u,Hrapa. 

3. KoraTo ycern.aM qe HMaM Hy)l(JJ.a )].a>im noJJ.o6p» 
HaCTpoeHHeTO. 
4. KoraTo ce npHTeCH»BaM, qe MO)J(e JJ.a HarrnnHe». 

5. KoraTO Hern.am He ce pa3BMBaT B 

6. KoraTo MH e TPYJJ.HO JJ.a OTK~a u,Hrapa. 

7. Kora1'o ocn3Hasi: qe He CnM rryurn.n/~ OT mBecTHO ~peMe. 

8. KoraTo MCKaM JJ.a oTcna6tta. 

9. C qaw(l Kacpe. 

10. KoraTo npocTo )J(aJJ.yBaM 3a u,Hrapa. 

11. KoraTO ce 3a6aBn.si:Ba¥,Ha KynoH. 

12. KoraTo BCHqKH oKono MeH rrywaT. 

13. KoraTOCnM OTerqett/a. 

14. KoraTO Tp.si6Ba J].a yqa.3a H3IlHTM. 

15. KoraTo ce Hanara A<l qa1<aM 3a 
)].nnro. 
16. KoraTO CnM p·~JJ.paJttei'.i/a-oT Hern.a. 

17. Koraw.ycKaM)J.a.si:M110-ManKo. 
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