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This study tested a broad array of determinants of smoking grounded in general social 
psychological theories, as well as personality and social development theories. Using data 
from 2,004 middle school students, all proximal and distal determinants significantly 
predicted smoking in the hypothesized direction. Further, hierarchical logistic regressions 
showed that intention to smoke, positive and negative attitudes toward smoking, impedi- 
ments to smoking, self-efficacy to resist smoking, parent norms, and academic success 
most strongly predicted current smoking. Hierarchical linear regressions suggested that 
parental relatedness, maladaptive coping strategies, depression, and low academic aspira- 
tions most strongly predicted susceptibility to smoking for those who had not yet smoked 
a cigarette. Global expectancies were the strongest predictor of susceptibility in low socio- 
economic status students. These findings may guide the development of future theory- 
based interventions that produce the greatest reductions in youth smoking. 

Despite significant resources aimed at preventing cigarette smoking in youth, 
national surveys have suggested that lifetime smoking rates for 8th-grade stu- 
dents remain around 45%, and 30-day rates remain around 19% (Johnston, 
O’Malley, & Bachman, 2000). As many of these young smokers may develop a 
lifelong addiction to cigarettes, these trends underscore the importance of 
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developing potent smoking prevention programs for teens. For programs to be 
most effective, the critical determinants of smoking need to be identified. 

Extensive social psychological research on smoking antecedents has been 
conducted (Chassin, Presson, & Sherman, 1990; Evans, Dratt, Raines, & 
Rosenberg, 1988; Leventhal & Cleary, 1980), and interventions guided by this 
research have had some success. However, there is still much to be learned about 
how to create programs that impact a higher percentage of youth and have more 
lasting effects (Dusenbury, Falco, & Lake 1997; Rooney & Murray, 1996; Tyas 
& Pederson, 1998). 

Social psychologists have increasingly recognized the need to integrate 
across theories in their challenge to prevent complex behaviors that carry health 
risks (Fishbein et al., 2001). One way to increase program efficacy in reducing 
adolescent risk behaviors is to address both the proximal and distal determinants 
of those behaviors (Carvajal et al., 1999; Flay & Petraitis, 1994; Petraitis, Flay, & 
Miller, 1995). Proximal factors tend to be behaviorally specific immediate pre- 
cursors of behavior; they are often derived from general social psychological the- 
ories (e.g., cigarette-related cognitions, self-efficacy to refuse smoking). Distal 
factors tend to be relatively global and stable underlying influences on behavior 
(e.g., depression, optimism, general social support); the key differentiating char- 
acteristics among these factors, however, is that distal ones are posited to influ- 
ence behavior less immediately and to exert their influence through proximal 
ones (Ajzen, 1991; Flay & Petraitis, 1994; Jessor, 1998; Jessor, Turbin, & Costa, 
1998; Wills, Pierce, & Evans, 1996). 

Existing theories of smoking behavior are often studied separately, and few 
attempts have been made to test a broad range of predictors derived from such 
theories simultaneously (Petraitis et al., 1995). This study aims to inform the 
field by integrating several psychological perspectives to generate a more com- 
prehensive, yet theoretically cogent, set of smoking determinants that may lead to 
developing more potent smoking deterrence interventions for youth. 

Proximal determinants of emphasis are grounded in extant social psychologi- 
cal theories, including the theory of planned behavior (Ajzen, 199 l), theory of 
triadic influence (Flay & Petraitis, 1994), and social cognitive theory (Bandura, 
1997). While there are more substantive differences in the organization and ter- 
minology of proximal constructs within those models (Fishbein et al., 2001), we 
view five constructs as comprising these models’ most important behavioral 
antecedents. These central constructs, as applied to smoking, are self-efficacy 
(perceived behavioral control) to resist smoking, attitudes (positivehegative 
expectancies) toward smoking, social norms (subjective norms) surrounding 
smoking, impediments (environmental barriers) to smoking, and intention (prox- 
imal goals) to smoke. 

There are several ways in which the central proximal determinants could 
impact youth smoking. For example, if an adolescent does not believe that he or 
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she could resist the temptation to smoke (i.e., has low self-efficacy to resist 
smoking), the youth may be more likely to smoke or to act on peer influence to 
smoke. Positive attitudes toward smoking could impact tobacco initiation as well. 
If youth believe that smoking leads to positive gain, they may engage in smoking 
in order to achieve the perceived desirable consequences. Perceived risks sur- 
rounding smoking, which can be considered a form of negative expectancies1 
attitudes, could also affect tobacco use in that youth may be more likely to smoke 
if they do not recognize the harmful consequences of that behavior. Also, social 
norms surrounding smoking could influence whether or not youth smoke. Ado- 
lescents may be more likely to smoke if they experience environmental cues that 
are accepting or encouraging of smoking (e.g., believing that parents or peers 
approve of smoking). Finally, if youth do not encounter environmental barriers or 
impediments to smoking (e.g., they have easy access to cigarettes and opportuni- 
ties to smoke away from adults), they may be more likely to initiate and subse- 
quently engage in regular smoking. 

Empirical research has strongly linked each of our central proximal con- 
structs to adolescent smoking outcomes (e.g., Biglan, Duncan, Ary, & 
Smolkowski, 1995; Carvajal, Photiades, Evans, & Nash, 1997; Chassin, Presson, 
Sherman, Corty, & Olshavsky, 1984; Ennett & Bauman, 1994; Marin, Marin, 
Pkrez-Stable, Otero-Sabogal, & Sabogal, 1990; Pederson, Koval, & O’Connor, 
1997; Swaim, Oetting, & Casas, 1996; Tyas & Pederson, 1998). Based on this 
research, we hypothesize that intentions and attitudes more favorable to smoking 
will predict increased smoking levels; and that greater perceived risks, norms 
against smoking, self-efficacy to avoid smoking, and increased smoking impedi- 
ments will predict decreased smoking levels. 

While we include the proximal determinants of smoking that are well- 
grounded in social psychological research predicting general and smoking- 
specific behaviors, we also are interested in more general, distal influences on 
smoking. Though possibly less strongly associated to smoking behavior, it is 
important to consider such factors because distal determinants may influence 
proximal determinants of smoking (Ajzen, 1988, described these factors as exter- 
nal; Flay & Petraitis, 1994, and Wills et al., 1996, used the term distal). Such dis- 
tal influences of smoking primarily correspond to constructs representative of 
theories in personality (broadly defined) and social development research. 

As there is less theoretical consensus about the most critical distal influences 
on smoking, our emphasis on specific distal determinants for the current investi- 
gation is guided by the following criteria: (a) the determinant had to be poten- 
tially mutable through large-scale social psychologically based interventions (in 
contrast to genetic and the more stable personality factors, for instance); (b) there 
had to be clear theory linking the determinant as a protective or risk factor for 
smoking (e.g., Hawkins, Catalano, & Miller, 1992; Jessor, 1998; Petraitis et al., 
1995); and (c) empirical research had to link the determinant to smoking. 
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Employing those criteria, academic orientation (Hawkins et al., 1992; Petraitis 
et al., 1995), depression (Killen et al., 1997), global positive expectancies 
(Carvajal, Evans, Nash, & Getz, 2002; Scheier, Carver, & Bridges, 1994; Snyder 
et al., 1997), and coping strategies (Dugan, Lloyd, & Lucas, 1999; Wills, 1986; 
Wills, Windle, & Cleary, 1998) are identified as the most promising intrapersonal 
distal influences (though some coping strategies are also interpersonal in nature). 

Global expectancies reflect generalized expectancies toward oneself, and 
express the commonalities among such constructs of dispositional optimism and 
hope that are critical to a person’s goal persistence (Carvajal et al., 2002; Snyder 
et al., 1997). As with self-esteem or positive mood, global expectancies are some- 
what unstable, yet global expectancies appear to be a more efficacious predictor 
of adolescent substance use than the other, more heavily researched intrapersonal 
factors (Carvajal et al., 2002). Finally, in our review of more interpersonal distal 
influences on smoking, parental relatedness-reflecting parental monitoring or 
control behaviors, as well as more subjective elements of parental closeness and 
guidance (e.g., Chassin, Presson, Todd, Rose, & Sherman, 1998; Jackson, 1997; 
Turner, Irwin, Tschann, & Millstein, 1 9 9 3 F a n d  school connectedness emerged 
as critical factors (Battistich & Hom, 1997; Resnick et al., 1997). 

There are a number of ways in which distal determinants are theoretically 
linked to smoking, including through some of the proximal factors of emphasis in 
this study. For example, strong relatedness to parents (a distal determinant) may 
impact smoking by fostering youth understanding of parental norms against 
smoking (a proximal determinant), or by creating a home environment where 
smoking would be a more difficult behavior for an adolescent to engage in 
(thereby increasing impediments to smoking, another proximal factor). Likewise, 
a number of theories suggest that bonding with conventional role models in the 
family or educational setting (versus bonding with deviant peers) influences 
smoking outcomes, in part, by creating a social environment (e.g., peer norms) 
with less favorable views toward smoking (Hawkins et al., 1992; Jessor, 1998). 
Also, if youth are highly involved in academic and school-related activities, they 
may have fewer potential opportunities to experiment with tobacco, and may 
derive more positive views of themselves, which in of itself may be protective 
(e.g., Kaplan, Johnson, & Bailey, 1987). Therefore, previous research has sug- 
gested that parental relatedness, school connectedness, and being oriented toward 
academics could be protective in that youth with these qualities may be less 
likely to be influenced by deviant peers. 

In terms of coping strategies, theory suggests that youth who have supportive 
networks and who engage in individual-focused coping strategies that are 
directed toward long-term behavioral impediments (e.g., active, problem solving) 
may be less likely to engage in health risk behaviors. Also, use of those coping 
strategies may displace use of more maladaptive coping strategies in response to 
long-term controllable health threats like denial, anger, or the use of substances 
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(Aspinwall & Brunhart, 1996; Koval, Pederson, Mills, McGrady, & Carvajal, 
2000; Wills, 1986). 

Depression could also impact social behavior. For example, youth who are 
depressed may smoke to relieve their depressive symptoms (Killen et al., 1997; 
Koval et al., ZOOO), and may in turn associate this effect as a desirable conse- 
quence of smoking (i.e., develop positive attitudes toward smoking). Global 
positive expectancies, grounded in theories of individual differences in goal 
persistence exemplified by dispositional optimism and hope (Scheier et al., 1994; 
Snyder et al., I997), could influence youth smoking by strengthening self- 
efficacy in specific behavioral contexts (e.g., smoking resistance), as well as by 
facilitating the use of active and problem-solving coping strategies (Carvajal 
et al., 2002). 

Empirical research has linked academic orientation (Hawkins et al., 1992; 
Petraitis et al., 1995), depression (Killen et al., 1997; Koval et al., 2000; Stein, 
Newcomb, & Bentler, 1996), global expectancies (Carvajal et al., 2002; Scheier 
et al., 1994), coping strategies (Dugan et al., 1999; Koval et al., 2000; Wills, 
1986; Wills et al., 1998), parental relatedness (Chassin et al., 1998; Jackson, 
1997), and social connectedness (Battistich & Hom, 1997; Resnick et al., 1997) 
to adolescent smoking. Based on extant research and guiding theory, we hypothe- 
size that persons exhibiting greater academic orientation, less depression, more 
global positive expectancies, and more adaptive coping strategies will be less 
likely to smoke. We also expect that persons expressing greater parental related- 
ness and school connectedness will be less likely to smoke. 

While it is important to consider proximal and distal influences on smoking, 
theorists have affirmed the importance of understanding context specificity of 
determinants of adolescent health behavior (Carvajal et al., 1999; Hawkins et al., 
1992; Jessor, 1998; Koval et al., 2000; Newcomb & Felix-Ortiz, 1992). While the 
current determinants all have theory linking them to smoking generally, the 
strength with which they predict smoking may vary depending on sociocultural 
characteristics of the adolescents. For instance, gender (Koval et al., 2000), 
ethnicity (Carvajal et al., 1999; Landrine, Richardson, Klonoff, & Flay, 1994; 
Robinson, Klesges, Zbikowski, & Glaser, 1997), and socioeconomic status (SES; 
Wills, McNamara, & Vaccaro, 1995) have all been found to moderate relation- 
ships between some of these determinants and adolescent health behaviors. Thus, 
it is important to examine potential subgroup differences in the most critical 
determinants. 

The Present Study 

While many studies have examined the determinants included in the current 
study independently, no study to our knowledge has examined the present set of 
theory-based distal and proximal determinants simultaneously. Further, the sets 
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of promising determinants will be tested using multivariate models developed 
consistently with extant social psychological theory describing proximal and dis- 
tal influences (e.g., Ajzen, 1991; Flay & Petraitis, 1994). Thus, distal determi- 
nants will be tested prior to and in conjunction with proximal predictors. 

This theory-guided approach to testing the influences of these determinants is 
important because the influence of distal determinants on smoking should be man- 
ifested through proximal determinants. Therefore, it is important to understand the 
contributions of distal determinants to smoking prior to considering proximal 
determinants, to potentially gauge the contributions of distal determinants to even- 
tual smoking. Such an approach could provide invaluable information to guide 
comprehensive prevention programs that seek to impact distal determinants of 
smoking, as well as proximal ones. Finally, we will examine the degree to which 
the determinants generalize to our specific subgroups of adolescents defined by 
gender, ethnicity, and SES. Such an investigation could provide a framework for 
developing theory-based prevention programs that address relevant distal predic- 
tors, in addition to proximal predictors, within diverse populations of youth. 

Method 

Participants and Procedure 

Participants ( N  = 2,004) were from all seven urban northern California mid- 
dle schools of a large school district selected for this study because of its diver- 
sity. Trained research staff collected all data through group-administered paper- 
and-pencil questionnaires during normal class periods in April to May 1999. 
Each school’s staff (principal/assistant principal) determined whether eligible 
students were pulled from classes to a common administration location or 
whether the surveys were conducted by project staff in regular classrooms. 
Active parent and student consent was obtained. 

Incentives were employed to yield a high participation rate. Specifically, gift 
certificates for classroom supplies and equipment were provided to the 6th-, 7th-, 
and 8th-grade teachers who achieved high rates of consent form returns, regard- 
less of the participation status of the youth. 

Our initial eligible sample population was 3,262 students (the total enroll- 
ment of the randomly selected classes). This reflected about half of the enrolled 
middle school students in the school district. School officials determined the 
class type used for random selection and surveying (physical education, math, 
science, health, language), with the requirement that each student would be 
enrolled in a class of that type. Of the randomly selected sample participants ( n  = 
3,262), we achieved a return rate of 78% of parent consent forms. Of the students 
returning consent forms ( n  = 2,545), 89% parents granted positive consent for 
their child’s participation in the study. Of those with positive parental consent 
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( n  = 2,265), survey data were additionally reduced by student refusals (we pro- 
jected 1% or less among those with positive parental consent), absences on all 
survey days, incidents where data collectors/cleaners found obvious inaccurate 
data (e.g., where they found straight lines through a survey column, indicating 
that students did not read individual questions), or other sources of incomplete/ 
unusable surveys. 

In total, 61.4% (2,004/3,262) of all targeted students provided valid surveys. 
This total participation rate is slightly higher than that reported in the most recent 
large-scale adolescent health behavior survey (Centers for Disease Control and 
Prevention, 1998,2000), conducted in the same state as the current study (52%) 
and in the nearest participating city (56%). As our overall participation rate for 
the current etiological study is comparable to that of these nationally funded epi- 
demiological studies conducted in our region, this suggests that our participation 
rate reached respectable standards, given the large sample of minor participants 
and, as required by state law, the implementation of active consent procedures. 
(In fact, surveys used primarily to make epidemiological inferences typically 
have more stringent goals in terms of sampling requirements than those used for 
etiological purposes like the current study.) Further, as the student refusal rate 
was negligible, we do not suspect self-selection to be a particularly problematic 
concern in our sample. 

There were 1,073 boys and 926 girls, the median age was 12 years ( M =  12.3, 
SD = 0.93). Ethnic grouping was as follows: 44% Latino (65% of whom were 
Mexican American), 27% European American, 17% Asian American (35% of 
whom were Vietnamese), and 13% mixed or other ethnicities (30% of whom 
were African American). These demographic characteristics are similar to that of 
the district’s profile, indicating the representativeness of the current sample. 

Questionnaire and Measures 

A self-report questionnaire was used to assess smoking behavior, determi- 
nants of smoking, and demographics. SES was derived from parents’ educational 
level and perceived parental income. All determinant items used Likert-type for- 
mats (e.g., vely sure to vely unsure; strongly agree to strongly disagree). 

Proximal determinants: Intention to smoke. Intention to smoke (Ajzen, I99 1 ) 
was measured by three items (range = 3 to 15, a = .87; e.g., “In the next year, 
how likely is it that you will smoke one or more cigarettes?”). Congruent with the 
substance use literature (Stacy et al., 1990), positive and negative attitudes 
toward smoking were assessed separately. 

Attitudes (Ajzen, 1991) were measured with three negative attitude items 
(range = 3 to 12, a = .71; e.g., “Smoking is bad for your health”), and six positive 
attitude items (range = 6 to 24, a = .76; e.g., “Smoking makes kids look grown 
up”). Perceived risks associated with smoking, another operationalization of 
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negative attitudes for our study, were measured with two items (range = 2 to 8, 
a = .76; “How harmful do you think it is to use cigarettes frequently?’ and “How 
harmful do you think it is to use cigarettes occasionally?” 

Impediments to smoking (Bandura, 1997) were measured with two items 
(range = 2 to 8, a = .77; “How difficult would it be for you to get cigarettes if you 
really wanted them?” and “How difficult would it be for you to smoke cigarettes 
without having an adult find out?”). Consistent with related research, peer and 
parental norms comprised two distinct predictors (Botvin et al., 1992). Peer and 
parental norms were measured with composites multiplying (Ajzen, 199 1) the 
referent others’ (parents’ or peers’) beliefs by motivation to comply with peers’ 
or parents’ wishes (e.g., “How would your best friends feel if you smoked ciga- 
rettes?” x “How important is it for you to do what your best friends want you 
to?”). Peer norms used best friend and classmate composites (range = -6 to 6, a = 

.61), and parental norms consisted of a parent composite (range = -3 to 3). 
Coding of referent beliefs was bipolar, and motivation to comply was unipolar 
(Ajzen, 1991 ). Three items measured self-efficacy to resist smoking (range = 3 to 
12, a = .68; e.g., “Imagine you are alone with someone you like very much. He 
or she started to smoke a cigarette and wanted you to smoke. How sure are you 
that you could KEEP FROM smoking?”). 

Distal determinants: Depression. Oppressive symptoms (range = 8 to 32, a = 

.77) were assessed with an eight-item shortened version of the CES-D, a measure 
used in related research (Killen et al., 1997). Consistent with the confirmatory 
factor analytic results of Carvajal et al. (2002), global expectancies (range = 8 to 
24, a = .87) were measured with eight items from the Children’s Hope scale 
(Snyder et al., 1997) and the Revised Life Orientations Test (Scheier et al., 1994). 

Guided by findings in the adolescent substance use literature (Wills, 1986; 
Wills et al., 1998), coping resources were measured with an eight-item (range = 8 
to 32, a = .SO) adaptive coping scale (e.g., problem solving, social support) and a 
five-item (range = 5 to 20, a = .66) maladaptive coping scale (e.g., denial, help- 
lessness). The 1 1 -item parental relatedness scale (range = 1 1 to 44, a = 3 9 )  mea- 
sures parental monitoring (Patterson, Reid, & Dishion, 1992; e.g., “My parents 
know exactly where I am when I am not in school”), authoritative parenting style 
(Jackson, 1997; e.g., “My parents always stick to the rules they have for me”), 
and parental attachment (Turner et al., 1993; e.g., “I am very close to my par- 
ents”). School connectedness (Battistich & Hom, 1997) was measured with four 
items (range = 4 to 16, a = .75; e.g., “Students can talk to teachers about things 
that are bothering them”). Academic orientation was assessed by two items: 
academic aspirations (e.g., expectations of attending college) and grade point 
average (GPA). 

Outcomes. Because determinants of  smoking may vary in importance, 
depending on the level of smoking involvement (Flay, Hu, & Richardson, 1998; 
Prochaska & DiClemente, 1992; Robinson, et al., 1997), multiple outcomes were 
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considered. A current smoker was defined as one who had smoked one or more 
cigarettes in the past 30 days (Johnston et al., 2000). A regular smoker was 
defined as one who had tried cigarettes 100 or more times, or who had smoked 
cigarettes on 10 or more of the past 30 days (Pierce, Choi, Gilpin, Farkas, & 
Meritt, 1996). Additionally, a susceptibility to smoking index (Pierce et al., 1996) 
was derived from summing four variables representing intention to smoke and 
self-efficacy (to avoid smoking) items (range = 4 to 16, a = 82). Although this 
continuous index was employed in our modeling, a dichotomized version of this 
important social cognitive-based marker of future smoking is also reported, con- 
sistent with related smoking research with middle school youth (Pierce et al., 
1996). 

Data analysis. Logistic regression (i.e., for dichotomous outcomes) or linear 
regression models were employed to test the predictors, depending on the smok- 
ing involvement outcome. Following initial univariate analyses, hierarchical 
models were employed that considered the predictors theoretically (Ajzen, 199 1 ; 
Petraitis et al., 1995) most distal in influence, beginning with contextual (demo- 
graphic) variables (Flay & Petraitis, 1994), followed by successive models 
including relatively more proximal predictors. 

Sources of variation at the individual level were modeled solely for our pre- 
sented analyses because any non-independence of the data as a result of cluster- 
ing of students within schools would have minimal impact on the observed 
regression coefficients and probability values of interest in this study. The 
individual-variation focus of our analysis was appropriate for our data because 
we met both of the following necessary conditions for proceeding with such an 
analysis: (a) no school-level variables were included in our analytic models (e.g., 
we did not have intervention/experimental conditions restricted to particular 
schools that would then be used as a covariate in the analysis); and (b) estimates 
of intra-class correlations (ICCs) of youth smoking by school in other studies are 
relatively small (e.g., Hedeker, Gibbons, & Flay, 1994). 

Nonetheless, we empirically verified the appropriateness of our individual- 
level modeling approach by estimating school-level ICCs for current smoking 
and smoking susceptibility in their final multivariable model using restricted 
maximum likelihood estimation. These ICCs were both substantially less than 
.01, and the largest inflation factor (for adjustment of test statistics produced 
from individual-level analysis using ICCs) was 1.009. This provides evidence 
that the probability values from an individual analysis are equivalent to those that 
would be observed with a multilevel analysis (estimated by the parameter esti- 
mates over the inflation factor adjusted standard error) to well beyond the third 
decimal, given various features of these data. Estimates of effect sizes or regres- 
sion coefficients for our predictive models also would be unaffected by whether 
we are reporting from a multilevel or individual-level analysis, given our data. 
(For a full elaboration of the conditions for which school-level variation 
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should be explicitly modeled in similarly collected data and formulas to verify 
the accuracy of single-level analyses for these kinds of behavioral data, see 
Carvajal, Baumler, Harrist, & Parcel, 2001, or Murray, 1998.) 

Current smoking was used as the main behavioral outcome, as it reflects rela- 
tively immediate actions and its estimates would be stable for this sample (suffi- 
cient binomial responses for reasonably precise parameter estimates in our full 
multivariable models). We did not have information on current smoking status 
for 8 participants, thus they were omitted from these analyses. 

Because the majority of these early adolescent respondents likely would not 
have smoked before the survey was conducted, but may nonetheless be at risk for 
future smoking, susceptibility to smoking was the other primary outcome. When 
testing susceptibility, only distal determinants were included in the models as 
predictors. The various proximal determinants were not included, for two rea- 
sons. First, some of the proximal determinants themselves were components of 
susceptibility. Second, there was no strong theoretical basis for directionality of 
influence among other proximal determinants and susceptibility-which is 
vitally important when multivariate models are tested in cross-sectional data. For 
example, the use of attitudes or norms toward smoking as proximal predictors of 
susceptibility (which includes self-efficacy as a component) was avoided because 
guiding theoretical models of this study include those factors at equivalent levels 
of influence as self-efficacy (e.g., Ajzen, 1988; Flay & Petraitis, 1994). 

Regarding all outcomes, potential moderating effects were tested by includ- 
ing cross-product interaction terms of each determinant with gender, ethnicity, or 
SES in the final regression models. For the logistic models (predicting current 
smoking), a moderating effect would be suggested if the addition of an inter- 
action term significantly increases the log likelihood function (which is distrib- 
uted like a chi square and can be tested with a Ax2 test). A significant AR2 was 
the criterion for interaction terms in the linear models (predicting susceptibility). 

Additionally, logarithmic transformation of the susceptibility variable was 
applied to improve normality prior to conducting linear regression models using 
this outcome (transformation reduced skewness from 2.3 to 1.3, and kurtosis 
fiom 5.5 to 1.1). Also, to provide an analysis hrther robust to violations of multi- 
variate normality, standardized coefficients were estimated using maximum like- 
lihood, and tests of significance were adjusted for the scaled chi square (using 
EQS; Bentler, 1997). 

Results 

A total of 23% of respondents had tried smoking. Rates of smoking for 
Latinos, European Americans, Asian Americans, and others were 29%, 22%, 
12%, and 22%, respectively. The sample included 9% current and 3% regular 
smokers. Of 1,536 nonsmokers, 39% were susceptible to smoking. To provide an 
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estimate of the associations among all of the determinants and demographic char- 
acteristics, Table 1 displays the relative intercorrelations. 

Current Smoking 

As is typical before presenting hierarchical regression models, bivariate asso- 
ciations were initially presented (for linear models, this is represented by the cor- 
relation coefficient; for logistic models, the analogous statistic is a crude or 
unadjusted odds ratio). Table 2 presents univariate (single-predictor) logistic 
models predicting current smoking. Odds ratios reflect the changes in odds of 
being a smoker per unit of change for continuous predictors (e.g., 1 year older, 1 
unit of change in a Likert item) or identified groups versus referents for dichoto- 
mous predictors. Wald estimates present the predictors’ relative strength (com- 
parisons are valid because the models have the same degrees of freedom). The 
Nagelkerke R2 provides each model’s predictive efficacy: This statistic shows the 
proportion of variance explained by a logistic model and is analogous to an R2 
with an upper limit of 1. 

Of the contextual factors, participants who were older, Latino (relative to 
Asian Americans and “others”), and of lower SES were more likely to smoke. Of 
the distal predictors, persons higher in depression and maladaptive coping, and 
lower in global positive expectancies, adaptive coping, parental relatedness, 
school connectedness, academic aspirations, and GPA smoked more often. 
Scores reflecting the following patterns among proximal determinants predicted 
increased likelihood of smoking: greater intention to smoke, more positive atti- 
tudes toward smoking, fewer negative attitudes toward smoking, less perceived 
risk surrounding smoking, peer and parental norms that are more favorable 
toward smoking, less impediments to smoking, and lower self-efficacy to resist 
smoking. 

Hierarchical models are presented in Table 3. In Model 1, age, ethnicity, and 
SES predicted current smoking. Participants who were older, Latino (relative to 
Asian Americans), and lower in SES were more likely to be current smokers. 
Model 2 indicates that predictive efficacy was improved by including distal fac- 
tors, with age, ethnicity, parental relatedness, maladaptive coping, GPA, aca- 
demic aspirations, and depression predicting current smoking. In Model 3, 
adding proximal factors hrther improved the overall model (58% of the variance 
in smoking was accounted for). Of the contextual and distal predictors, age and 
GPA were the only variables that maintained predictive value following the 
inclusion of proximal determinants. Many proximal variables were significant 
(and the effects were in the same direction as the previous models), with the 
strongest relative predictors listed first: intention to smoke, positive attitudes 
toward smoking, self-efficacy to resist smoking, negative attitudes toward smok- 
ing, impediments to smoking, and parental norms regarding smoking. 
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Table 1 

Intercorrelations of Smoking Deterniinants and Demographic Varia bles 

Variable 1 2 3 4  5 

1. Depression - 

2. School connectedness -.16 - 

3. Parental relatedness -.31 .39 - 

4. Global expectancies -.42 .35 .52 - 

5. Positive coping -.24 .36 .51 .65 - 

6. Maladaptive coping .17 .I4 -.03 .09 .33 
7. Academic aspirations -,13 -.02 .19 .23 .14 
8. Grade point average -.17 .07 .22 .25 .10 

10. Perceived risk -.14 .16 .26 .24 .24 
11. Negative attitudes -.08 .06 .19 .I3 .10 

9. Intention .22 -.20 -.34 -.27 -.23 

12. Positive attitudes .22 -.I3 -.38 -.28 -.25 
13. Impediments -.21 .23 .35 .21 .25 
14. Peernorm -,14 .20 .22 .18 .I6 
15. Parental norm -.14 .08 .21 .14 .09 
16. Self-efficacy -.24 . I3  .33 .27 .I9 
17. Age .07 -.I1 -.16 -.lo -.I2 
18. Gendera -.lo -.02 -.04 .02 -.04 
19. Ethnicityb 

Asian American -.07 .04 .05 .08 .OO 
European American -.01 -.09 .OO -.02 -.06 
Mixedlother .01 -.05 .OO .OO .OO 

20. Socioeconomic status -.12 -.04 .09 .I0 .02 

Note. n = 2,004. These estimates reflect Pearson product moment correlations if they 
a continuous variable and a dichotomous variable (i.e., gender or ethnicity variables). 
If r 2 1.051, p 2 .05. If r 2 1.061,~ 5 .01. If r 2 1.081, p 5 ,001. 
aFemale is the referent group for this variable. bLatino is the referent group for this vari- 
able. 

Moderating tests were conducted by testing 64 interaction terms represent- 
ing each contextual variable by determinant. Only the interaction of gender 
by peer norms (perceived norms regarding peer beliefs surrounding smoking) 
was significant for predicting current smoking (p < .05). To further examine this 
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6 7 8 9 10 11 12 13 14 15 16 

- 

-.12 
-.19 
.08 

-.01 
-.lo 
.15 

-.05 
-.03 
-.12 
-.18 
-.03 
.09 

- 

.39 - 

.15 .I6 -.36 - 

.18 .I4 -.16 .12 - 

-.24 -.25 - 

-.23 -.23 .50 -.35 -.15 - 

.08 .15 -.44 .27 .07 -.40 - 

.10 .15 -.35 .21 . l l  -.43 .28 - 

.14 .14 -.27 .16 .13 -.31 .I9 .43 - 

.30 .24 -.48 .29 .19 -.45 .25 .24 .24 - 
-.07 -.08 .26 -.11 -.05 .22 -.31 -.17 -.08 -.I5 
-.04 -.14 .02 -.05 -.01 .09 -.06 -.06 -.07 .OO 

-.08 .09 .24 -.12 .07 .04 -.12 .09 .06 .07 . l l  
-.I7 .I6 .17 .02 .01 .06 -.04 -.08 .OO .02 .08 
.01 .03 -.04 -.02 .02 .OO .OO .01 -.02 -.01 -.01 

-.17 .23 .23 -.11 .11 .09 -.15 .04 .08 .08 .14 

are between two continuous variables and point biserial correlations if they are between 

interaction, we conducted stratified analyses by gender. However, the multivari- 
ate models conducted with each gender indicated that peer norms were not signif- 
icant for either group (p > .05). Given that these analyses were exploratory, and 
that stratification on the factor evidenced by the lone significant interaction term 
did not show a specific pattern, the overall models predicting smoking appeared 
relatively consistent across groups. 
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Table 2 

Univariate Logistic Regression Models Predicting Current Smoking 

Nagelkerke 
Variable Adjusted OR (CI) x2 (Wald) R2 

Contextual factors 

Age 
Gendera 
Ethnicityb 

Asian American 
European American 
Mixed/other 

Socioeconomic status 
Distal determinants 

Depression 
School connectedness 
Parental relatedness 
Global expectancies 
Adaptive coping 
Maladaptive coping 
Academic aspirations 
Grade point average 

Proximal determinants 
Intention 
Perceived risk 
Negative attitudes 
Positive attitudes 
Impediments 
Peer norms 
Parental norms 
Self-efficacy 

2.07 (1.77-2.43) 
1.05 (0.78-1.42) 

0.29 (0.16-0.52) 
0.79 (0.56-1.1 1)  
0.50 (0.29-0.85) 
0.72 (0.62-0.84) 

1.08 ( I  .06- 1.1 1) 
0.86 (0.81-0.90) 
0.88 (0.86-0.90) 
0.89 (0.86-0.92) 
0.89 (0.87-0.92) 
1.09 (1.04-1.14) 
0.53 (0.45-0.62) 
0.50 (0.43-0.58) 

1.81 (1.69-1.94) 
0.59 (0.53-0.65) 
0.82 (0.78-0.87) 
1.46 (1.39-1.53) 
0.58 (0.54-0.63) 
0.62 (0.57-0.67) 
0.61 (0.56-0.68) 
0.62 (0.58-0.66) 

79.9*** 
0.1 

21.5*** 
17.3*** 

I .9 
6.5** 

17.8*** 

55.2*** 
30.7*** 

122.9*** 
61.5*** 
48.5*** 
13.5*** 
58.5*** 
79.5*** 

286.4*** 
116.8*** 
49.4*** 

235.9*** 
167.6*** 
13 1.1 *** 
99.3*** 

227.7*** 

.089 

.ooo 

.028 

.019 

.055 
,033 
.133 
.064 
,053 
.014 
.055 
.080 

.427 

.122 

.047 

.294 

.197 

.152 

.096 

.258 

Note. n = 1,996. OR = odds ratio, CI = confidence interval. 
aFemale is the referent group for this variable. bLatino is the referent group for this vari- 
able. 
**p < .01. ***p < .001. 
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Table 3 

Multivariate Logistic Regression Models Predicting Current Smoking 

Variable Adjusted OR (CI) 

Model 1 : Contextual factors 
Age 2.05 (1.74-2.42) 
Gendel-a 1 .OO (0.74- 1.36) 
Ethnicityb 

Asian American 0.31 (0.17-0.58) 
European American 0.90 (0.61-1.33) 
Mixedlother 0.65 (0.37-1.12) 

Socioeconomic status 0.8 3 (0.70-0.99) 
Model 2: Contextual and distal determinants 

Age 1.84 (1.55-2.19) 
Gendel-a 0.86 (0.62-1.21) 
Ethnicityb 

Asian American 0.48 (0.25-0.94) 
European American 1.3 1 (0.86-2.00) 
Mixedother 0.69 (0.39- 1.24) 

Socioeconomic status 0.91 (0.75-1.10) 
Depression 1.03 (1 .OO-1.06) 
School connectedness 0.97 (0.90-1.03) 
Parental relatedness 0.92 (0.89-0.95) 
Global expectancies 1.01 (0.96-1.06) 
Adaptive coping 0.95 (0.91-1.00) 
Maladaptive coping 1.12 (1.05-1.19) 
Academic aspirations 0.78 (0.64-0.97) 
Grade point average 0.71 (0.58-0.86) 

Model 3: Contextual, distal, and proximal determinants 
A s  1.27 (1.01-1.59) 
Gendel-a 0.76 (0.50-1.17) 
Ethnicityb 

Asian American 0.74 (0.33-1.64) 

x2 (Wald) 

73.9*** 
0.0 
15.2** 
13.7*** 
0.3 
2.4 
4.5* 

48.5*** 
0.7 
10.3* 
4.5* 
1.5 
1.5 
1 .o 
4.4* 
1 .o 
30.3*** 
0.2 
3.6 
13.4*** 
5.2* 
11.7*** 

4.1* 
1.6 
3.6 
0.6 

(table continues) 
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Table 3 (Continued) 

Variable Adjusted OR (CI) x2 (Wald) 

European American 
Mixed/other 

Socioeconomic status 
Depression 
School connectedness 
Parental relatedness 
Global expectancies 
Positive coping 
Maladaptive coping 
Academic aspirations 
Grade point average 
Intention to smoke 
Perceived risk 
Negative attitude 
Positive attitude 
Impediments 
Peer norms 
Parental norms 
Self-efficacy 

1.12 (0.65-1.94) 
0.57 (0.28-1.16) 
0.92 (0.73-1.17) 
1.02 (0.98-1.05) 
1.02 (0.93-1.09) 
0.97 (0.93-1.01) 
1.03 (0.97-1.09) 
1.02 (0.96-1.08) 
1.01 (0.93-1.09) 
1.04 (0.79-1.37) 
0.73 (0.57-0.92) 
1.4 1 ( 1.30- 1.53) 
0.96 (0.83-1.11) 
0.89 (0.82-0.97) 
1.1 9 (1 . I  1-1.28) 
0.85 (0.75-0.97) 
1.02 (0.91-1.14) 
0.86 (0.74-1 .OO) 
0.82 (0.74-0.89) 

0.2 
2.4 
0.4 
0.9 
0.0 
2.2 
0.8 
0.3 
0.0 
0.1 
6.9** 

69.0*** 
0.3 
6.5** 

23.9*** 
6.2** 
0.1 
4.0* 

19.3*** 

Note. T I  = 1,996. Model 1 : Nagelkerke R2 = .120, p < .OO 1 .  Model 2: Nagelkerke RZ = 

,268, p < ,001; A Nagelkerke R2 = ,148, p < ,001. Model 3 :  Nagelkerke R2 = .546, p < 
,001; ANagelkerke R2 = .278,p < .001. 
aFemale is the referent group for this variable. bLatino is the referent group for this vari- 
able. 
* p  < .05. **p < .01. ***p < .001. 

Smoking Sztsceptibiliv 

As most respondents (77%) had never smoked, we predicted smoking suscep- 
tibility in nonsmokers. As this outcome itself was derived from proximal vari- 
ables, only predictors theoretically more distal in influence were tested in 
this analysis. Model 1 (Table 4) suggests that persons who were older, Latino 
(relative to Asian Americans), and of lower SES were more susceptible to 
smoking (2% of the variance was accounted for in this model). In Model 2, distal 
factors improved the prediction of susceptibility (13% of the variance was 
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Table 4 

Multiple Linear Regression Models Predicting Susceptibility 

Variable r B S E B  P 
Model 1 : Contextual factors 

Age .105*** 
GendeP .ooo 
Ethnicityb 

Asian American -.063** 
European American -.029 
Mixedother ,015 

Socioeconomic status -.089*** 
Mode1 2: Contextual and distal determinants 

Age .105*** 
GendeP ,000 

Ethnicityb 
Asian American -.063* 
European American -.029 
Mixedother .015 

Socioeconomic status -.089*** 
Depression .196*** 
School connectedness -.120*** 
Parental relatedness -.273 *** 
Global expectancies -.207* * * 
Positive coping -_ I50*** 
Maladaptive coping .115*** 
Academic aspirations -.169*** 
Grade point average -.159*** 

.014 
-.001 

-.020 
-.008 
.001 

-.008 

.011 
-.006 

-.007 
.001 
,000 

-.002 
.002 

-.001 
-.004 
-.001 
.ooo 
.003 

-.018 
-.006 

.003 

.006 

.008 

.008 

.009 

.003 

,003 
.006 

.008 

.008 
,009 
.003 
.001 
.001 
.001 
.001 
.001 
.001 
.005 
,004 

.111*** 

-.004 

-.070* 
-.032 
.002 

-.064* 

.088*** 
-.026 

-.024 
.002 
,001 

-.014 
.080** 

-.032 
-.177*** 
-.035 
-.021 
.084** 

-. 105*** 
-.044 

Note. n = 1,536. The log transformation of susceptibility was used as the outcome vari- 
able in these models. Tests of significance of the ps were adjusted using the Satorra- 
Bentler scaled x2 generated in EQS. Model 1:  R2 = .023,p < .001. Model 2:  R2 = .125, 
p < ,001; AR2 = .102,p < .001. 
aFemale is the referent group for this variable. bLatino is the referent group for this vari- 
able. 
*p < .05. **p < .01. ***p < ,001. 
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accounted for). Persons who were older, higher in depression and maladaptive 
coping, and lower in parental relatedness and academic aspirations were more 
susceptible to smoking. 

As with the prediction of current smoking, moderation of the determinants of 
susceptibility by the contextual variables was tested (32 such interactions were 
tested). One of these moderating tests indicates that there was a significant inter- 
action between global expectancies and SES for predicting susceptibility to 
smoking (p < .Ol). In order to investigate further the nature of the relationship 
between SES and global expectancies, additional stratified analyses were con- 
ducted by splitting participants into groups of low, medium, and high SES. We 
found that global expectancies were significantly more predictive of suscepti- 
bility to smoking for low-SES youth than they were for middle- or high-SES 
adolescents. In fact, for low-SES youth, global expectancy was the strongest 
factor for predicting susceptibility (p = -. 19, p < .01). 

Another significant interaction indicates that there were differences between 
Whites and other ethnic groups with regard to school connectedness and parental 
relatedness as predictors of susceptibility. An analysis stratifying the sample by 
ethnic group suggests that school connectedness and parental relatedness were 
more predictive of susceptibility for Whites than for other ethnic groups. Most 
notable was that for White adolescents, the magnitude of association between 
parental relatedness and susceptibility (p = -.33, p < .OOl) was nearly as large as 
the entire predictive models for Latinos (R = .35,p < .OOl).  

Furthermore, there were significant interactions between age and parental 
relatedness, as well as between age and academic aspirations. An analysis with a 
sample stratified by age group indicates that parental relatedness was signifi- 
cantly predictive (p < .05) of susceptibility for all of the age groups (1 1 years old 
or younger; 12 years old; and 13 years or older). However, parental relatedness 
was more predictive of susceptibility for the oldest participants (1 3-year-olds, 
p = -.24; 12-year-olds, p = -. 16; 11-year-olds, p = -.17). Academic aspirations 
were predictive of susceptibility for 11- and 12-year-olds (p < .Ol), but not for 
13-year-olds 0, > .05). 

Discussion 

This study reports initial tests of a broader set of theory-based determinants of 
adolescent smoking than have been employed in previous research. All of the 
determinants significantly predicted current smoking in the hypothesized direc- 
tion. The final multivariate model predicting current smoking generally sup- 
ported our guiding social psychological theories of behavior (e.g., Ajzen, 1988; 
Bandura, 1997; Flay & Petraitis, 1994). More specifically, this model suggests 
that adolescents with greater intention to smoke, more positive attitudes toward 
smoking, less negative attitudes toward smoking, fewer impediments to smoking, 
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less self-efficacy to avoid smoking, parental norms less favorable toward smok- 
ing, and lower grades were more likely to be current smokers. 

We also predicted an important social cognitive-based marker of future smok- 
ing with the contextual and theory-based distal factors. Participants who were 
older and who exhibited more depression, more maladaptive coping strategies, 
less parental relatedness, and lower academic aspirations were generally more 
susceptible to future smoking. Moderating tests suggest that global positive 
expectancy was an important predictor of susceptibility in lower SES partici- 
pants, and that parental relatedness and school connectedness were more 
important for Whites than for other ethnic groups. Furthermore, an apparent age 
and parental relatedness interaction suggests that parental relatedness was 
predictive of susceptibility for all age groups, but more strongly predictive in 
older youth. 

In addition, academic aspirations appeared to play an important role in smok- 
ing acquisition for younger youth. The presence of various moderating effects 
indicate that particular consideration should be given to age, ethnicity, and SES 
of targeted youth when prevention programs are being developed. It should be 
noted that because of the number of these exploratory moderating effects tested 
(in contrast to our primary tests of the influence of the hypothesized proximal 
and distal determinants on smoking outcomes), we were less confidant of the 
replicability of such effects yielding probability values greater than .01 (e.g., the 
gender by peer norm predictor of smoking). Additionally, there may be important 
cultural factors that operate as moderators among Latino youth (e.g., Carvajal 
et al., 1997; Marin et al., 1990; Swaim et al., 1996)-the largest subgroup of our 
study-that were not addressed in our current models. 

By clarifying the most critical theory-based determinants of adolescent smok- 
ing acquisition, this research may guide the development of more effective 
prevention programs. As smoking-specific determinants were most predictive of 
current smoking, the findings suggest that when youth may be close to engaging 
in smoking, general social psychologically based intervention strategies may 
have special efficacy (e.g., Dent et al., 1995). Furthermore, targeting the key dis- 
tal determinants may be especially important for younger youth who have not yet 
given much thought about their own smoking, and may also be important in later 
years (in concert with addressing proximal determinants) by helping to sustain 
changes in proximal influences (Flay & Petraitis, 1994). 

Moreover, social development theory-based strategies aimed at fostering 
parental relatedness or academic commitment (Hawkins et al., 1992; Spoth, 
Reyes, Redmond, & Shin, 1999) could be especially important for youth who 
have not yet smoked or given much thought to smoking. It should be noted 
that the more distal determinants tend to vary in importance, depending on 
demographic subgroups. For example, the fostering of more positive global 
expectancies in lower SES youth and parental relatedness in White adolescents 
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may be especially important goals for theory-based programs delivered in those 
populations. 

While some programs with success in reducing tobacco use have employed 
strategies that focus on proximal and distal determinants (e.g., Botvin, Baker, 
Dusenbury, Botvin, & Diaz, 1995; Johnson et al., 1990), future comprehensive 
interventions might be enhanced further by considering the current findings. This 
study points to a number of potentially critical determinants (especially distal 
factors varying in source of influence) that have not been addressed widely in 
concert with more general social psychological determinants. Likewise, the find- 
ings suggest that intervention components that include assessments of identi- 
fiable problems (e.g., depression, poor coping resources), in conjunction with 
referrals to effective individually focused treatment programs, may complement 
population-based prevention programs to further reduce adolescent smoking. 

Because of the cross-sectional nature of the data, it was imperative that our 
developed and tested multivariate models were guided by theory, and our study 
hypotheses guided the interpretation of our observed coefficients. Nonetheless, 
the directions of effects described in the current study are based solely on theory 
(e.g., attitudes influence behavior) and cannot be verified empirically with the 
current data. Though other studies suggest that many of our proximal factors 
impact future smoking behavior (Gerrard, Gibbons, Benthin, & Hessling, 1996; 
Killen et al., 1997; Stacy, Bentler, & Flay, 1994) and there is a compelling theo- 
retical rationale for the distal influences on our outcomes (e.g., we are aware of 
no theory suggesting that a child’s level of smoking susceptibility influences his 
or her parents’ practices), the efficacy of our entire set of predictors could be 
tested better with prospective data. Such data also would allow for strong tests of 
mediational mechanisms among the study’s determinants, consistent with more 
specific theories or models. In addition, future research could further validate 
these findings by using other data sources (e.g., biochemical indexes of smoking, 
parental/peer reports of study variables). 

While the current study yielded a response rate superior to the most similar 
federally funded adolescent survey in our region, it should be noted that the find- 
ings regarding current smoking and potential susceptibility nonetheless might 
underestimate the actual smoking involvement of middle school youth. It could 
be the case that parents of more rebellious or uncooperative youth may have been 
more likely to decline their children’s participation in the study (this rate was 
around 10% for all parents), therefore potentially truncating the magnitude of the 
observed associations. However, anecdotal evidence from our collection of these 
and other youth health data in the study’s region leads us to believe that the par- 
ents who are more involved with their children are more likely to decline their 
children’s participation (e.g., an expressed, though perhaps unfounded concern 
that asking about a risk behavior might suggest condoning that behavior). Given 
such evidence, coupled with our negligible student refusal rate, leads us to 
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believe that our sample was relatively representative of youth who do or do not 
engage in risk behaviors. 

Also, with regard to the limitations involved in self-report measures, youth 
who did participate in the study may have underreported their actual tobacco use 
out of fear of reprimand or because of social desirability concerns. While this 
issue comprises a limitation for most research attempting to understand or pre- 
vent adolescent risk behaviors, it is important to consider recent evidence (e.g., 
Turner et al., 1998) that youth appear relatively forthcoming of most substance 
use behaviors when the data are collected via private, self-report questionnaire 
format (although this is less true for less normative and more socially stigmatized 
behaviors, like same-gender sexual behavior or sex with prostitutes). 

In conclusion, these initial findings elucidate a number of critical theory-based 
determinants of smoking involvement. Many social psychological theory-based 
proximal factors were indeed supported by the current findings. However, some 
distal intrapersonal- and interpersonal-oriented factors also should be considered 
for inclusion in new theory-based comprehensive smoking prevention programs. 
Two especially relevant context-specific findings suggest that parental relatedness 
is especially protective for White youth, and having positive global expectancies 
is especially protective in low-SES youth. Future research might further aid pre- 
vention efforts by testing more precise subfactors (e.g., specific coping strategies, 
particular behavioral or subjective parent-child characteristics) and pathways of 
influence consistent with individual theories using prospective data. 
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