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Longitudinal models of the development of adolescent smoking and smokeless 
tobacco (ST) use were tested for a sample of 643 adolescents, age 14 to 17. 
The sample was assessed at three time points. Smoking, smokeless tobacco, 
and other problem behaviors formed a single problem behavior factor. 
Structural equation modeling indicated that inadequate parental monitoring 
and association with deviant peers at Time 2 predicted tobacco use at Time 
3. When parental and peer smoking at Time 2 were added to the model, each 
accounted for significant variance in predicting Time 3 smoking~ but inadequate 
parental monitoring and association with deviant peers still accounted for some 
of the variance in ~me  3 smoking. In predicting boys' smokeless tobacco use, 
mon#oring at 7irne 2 predicted smokeless tobacco use, but only when parental 
approval of ST use was not included. Fathers approval of ST use at Time 2 
predicted ST use at Time 3, while maternal disapproval predicted its use. 
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I N T R O D U C T I O N  

This paper  tests a model  of the influence of general  and specific pa- 

rental  and peer  influences on adolescent  tobacco use. Studies of social in- 

f luences on adolescent  tobacco use have typically focused on how peer  and 
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parent tobacco use increases the likelihood of adolescent tobacco use (U.S. 
Department of Health and Human Services, 1994). It is possible, however, 
that more general features of parent and peer relations influence tobacco 
use. Recent studies have shown that high levels of parent-child conflict 
and inadequate parental monitoring of children's behavior contribute to 
the development of antisocial behavior (Patterson et al., 1992), drug abuse 
(Dishion et al., 1991; Dishion and Loeber, 1985; Dishion and Ray, 1991; 
Hawkins et al., 1992), and high-risk sexual behavior (Biglan et al., 1990; 
Metzler et al., 1994). High levels of family conflict and poor parental moni- 
toring also could contribute to tobacco use. For example, adolescents from 
such families might be less likely to comply with parent requests that they 
not smoke or chew, and their initial use of tobacco might go undetected 
and unpunished. 

Similarly, there is extensive evidence that young people's associations 
with deviant peers contribute to antisocial behavior (Patterson et al., 1992), 
drug use (Brook et aL, 1992; Dishion and Ray, 1991), and high-risk sexual 
behavior (Biglan et aL, 1990; Metzler et al., 1994). The role of such general 
peer deviance in tobacco use should also be examined. 

Given the growing evidence that adolescent engagement in different 
problem behaviors is intercorrelated (e.g., Donovan and Jessor, 1985), Ary 
et al. (1994) tested the influence of parenting practices and associations 
with deviant peers on the development of general engagement in problem 
behavior. The problem behavior construct was composed of indices of an- 
tisocial behavior, high-risk sexual behavior, academic failure, and an index 
of tobacco, alcohol, and marijuana use. At the first assessment, the level 
of coercive family interactions predicted low levels of family involvement. 
Family involvement predicted inadequate parental monitoring a year later, 
which was, in turn, correlated with young people's associations with deviant 
peers at the 1-year assessment. Poor parental monitoring and associations 
with deviant peers at 1 year accounted for 52% of the variance in the prob- 
lem behavior construct at 18 months. It thus appears that parenting prac- 
tices influence the development of association with deviant peers, and these 
associations, together with inadequate parental monitoring, make it more 
likely that young people will engage in the entire range of high risk be- 
haviors. 

The present paper extends the analyses of Ary et al. (1994) in several 
ways. First, it examines the covariance between smoking and other problem 
behaviors in greater detail. The Ary et al. (1994) analysis of the relation- 
ships among problem behaviors lumped different types of substance use 
(cigarette, alcohol, and marijuana use) together in one indicant. It is pos- 
sible that smoking would not load on a problem behavior factor if it were 
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included as a separate indicant. In the present paper this possibility is ex- 
amined. 

Second, the Ary et al. (1994) analysis did not examine whether smoke- 
less tobacco is related to other problem behaviors. This issue deserves at- 
tention, since there is some suggestive evidence that ST use may not be 
as counternormative as other problem behaviors. We therefore analyzed its 
relation to other problem behaviors. 

Third, although Ary et aL (1994) found that parenting practices and 
associations with deviant peers influenced engagement in problem behavior, 
it is possible that such a model would not hold if smoking and smokeless 
tobacco were examined in isolation. We therefore examined the influences 
of general peer deviance and parenting practices on adolescent smoking 
and boys' smokeless tobacco (ST) use. Specifically, we replicated the model 
that Ary et al. (1994) tested using smoking and smokeless tobacco as the 
dependent variables. 

Finally, the paper examines whether peer and parent influences, 
which would be expected to be specific to tobacco, contribute to the pre- 
diction of tobacco use over and above the contribution of these general 
parent and peer influences. In the case of smoking we examined whether 
including parent and peer smoking in the model increased our ability to 
predict smoking and reduced the variance accounted for by parental moni- 
toring and association with deviant peers. Similarly, with respect to ST use 
among boys, we examined whether including young people's perceptions 
of their mothers' and fathers' approval of tobacco use in the model would 
alter the predictive validity of the parental monitoring and deviant peer 
constructs. 

METHODS 

Subjects 

Study participants were 608 adolescents from a large metropolitan 
area in the Pacific Northwest. Subjects were members of the Kaiser Per- 
manente health maintenance organization (HMO) who were recruited to 
participate in a clinical trial to evaluate the efficacy of an adolescent smok- 
ing cessation program. A screening questionnaire of adolescent members 
of the HMO was used to identify adolescent smokers. Recruitment proce- 
dures maintained an 8:1 ratio of current "smokers" (i.e., smoked one or 
more cigarettes in last month) to nonsmokers. Subjects ranged in age from 
14 to 17 years at the outset of the study. There were 91% Caucasian, 3% 
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African-American, 2% American Indian, 2% Asian, and less than 2% La- 
tino. There were 225 males and 383 females. 

The parents of 89% of these adolescents also participated in the 
study. Neither the adolescent nor the parent was paid for participation. 

Procedures 

Adolescent subjects and their parents completed a questionnaire in 
their homes during a visit by a research staff member. The initial assess- 
ment was followed with additional assessments at 12 and 18 months. In 
addition to the questionnaire assessments, adolescent subjects also provided 
an expired air sample for carbon monoxide analysis to detect smoking 
(Biglan et al., 1985) and a saliva sample for cotinine analysis to detect smok- 
ing (Benowitz, 1986). There is evidence that collecting such physiological 
samples increases the accuracy of self-reports of tobacco use (Murray and 
Perry, 1987; Murray et al., 1987). 

Measures 

The 45-min adolescent questionnaire assessed adolescent problem be- 
havior, the social context in the family environment, and the peer social 
context. As summarized in Table I, multiple items assessed each of the fol- 
lowing constructs: (a) target adolescent's problem behavior, (b) peer devi- 
ant behavior (i.e., antisocial behavior and substance use), (c) parental 
monitoring, (d) family involvement, and (f) parent/child coerciveness. Most 
measures were based on previously validated items. The problem behavior 
items included measures of substance use (Ary and Biglan, 1988), high-risk 
sexual behavior (Metzler et al., 1992), antisocial behavior (Donovan and 
Jessor, 1985; Elliot et al., 1983; Jessor and Jessor, 1977), and academic fail- 
ure (i.e., GPA, homework time, future academic plans, and truancy). The 
measures of peer deviance and parental monitoring were based on prior 
work by Capaldi and Patterson (1989). Family involvement and parent/child 
coerciveness measures were adapted from the Family Environment Scale 
(Moos and Moos, 1986) and the Conflict Behavior Questionnaire (Prinz et 
al., 1979). 

To summarize, the variables retained for the structural equation mod- 
els and presented in Fig. 1 included (a) three indicants of family coercion 
(V 1 t o  V3) , (b) three indicants of Family Involvement (V4 to V6), (c) three 
indicants of Inadequate Monitoring (Vv to Vg), (d) two indicants of peer 
deviance (Vlo and Vii), (e) four indicants of adolescent Cigarette Use (Vlz 
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to VIS), and (f) two single-item measures pertaining to parent (VI6) and 
peer (V17) smoking behavior. 

RESULTS 

Analysis Strategy 

The models were tested using EQS, Bentler's (1989) structural equa- 
tion modeling program. A two-step process, recommended by Anderson 
and Gerbing (1988), was followed in which confirmatory factor analysis was 
used to test the measurement portion of the model, followed by the test 
of the more substantive and restrictive hypothesized model. This two-step 
procedure is fundamental in identifying misspecification in the relationships 
that exist among the latent constructs. In addition, the structural equation 
(SEM) methodology was applied to a situation where data were missing 
on specific variables. Although standard analyses of incomplete data, gen- 
erally involving the use of listwise deletion, take advantage of the complete 
nature of the resulting data set to simplify computations, these procedures 
provide estimates that are generally inefficient, discarding a substantial 
amount of potentially useful data (Muth6n et aL, 1987). Muthdn et al. 

(1987) have demonstrated that in many applications, model estimation with 
distinct missing data patterns can be carried out utilizing existing structural 
equation modeling software that allows for the simultaneous analysis of 
multiple groups. 

Briefly, the strategy for handling missing data consists of expanding 
the usual structural equation model to include means, or regression inter- 
cepts, and partitioning the sample into subgroups with distinct patterns of 
missing data. Equality constraints across the various groups representing 
distinct patterns of missingness are used in a multisample analysis to obtain 
unbiased and consistent estimates. It should be emphasized that these 
equality constraints across the missing data subsamples are not of substan- 
tive interest but, because of the assumption that the hypothesized model 
is invariant across groups, function solely to ensure correct estimation of 
model parameters. A complete exposition of the missing data approach to 
structural equation modeling as applied in the present investigation is be- 
yond the scope of this manuscript. Readers are referred to Duncan and 
Duncan (1995), Duncan et al. (1994), and Muth6n et al. (1987) for a com- 
plete discussion and references on the issues surrounding the model-based 
approach to the analysis of missing data. 
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Relationships Between Adolescent Smoking and Other Problem 
Behaviors 

Empirical research has demonstrated relationships among alcohol, 
cigarette, marijuana, other illicit drug use and abuse, delinquency, antisocial 
behavior, precocious and unsafe sexual practice, and academic failure or 
low expectations for achievement in academics (Biglan et al., 1990; New- 
comb and Bentler, 1988). 

An examination of the relationships among smoking and five other 
adolescent problem behaviors (high-risk sexual behavior, marijuana use, al- 
cohol consumption, antisocial behavior, and academic failure) indicated 
that a one-factor solution fit the data, suggesting that smoking is part of 
a problem behavior syndrome that includes a variety of adolescent prob- 
lematic behaviors. Fit indices for this model were Z2(9, N = 593) = 16.347, 
p = .059, NNFI = .939, and CFI = .964. Factor loadings for each of the 
individual problem behaviors with the common factor were significant. 
Thus, it appears that cigarette use, at least among this sample of adoles- 
cents, is closely related to engagement in these other behaviors. 

Models of the Social Influences on Adolescent Smoking 

We were interested in whether measures of specific parental and peer 
influences on tobacco use predicted later smoking or smokeless tobacco 
use even after more general peer and parental influences had been ac- 
counted for. Therefore, we first tested two substantive models (one for 
smoking and one for ST use) that contained only the general parenting 
and peer factors and then added specific influences to those models. We 
examined whether the addition of variables involving specific influences 
produced a significant increment in R 2 over the more general model for 
predicting smoking or smokeless tobacco use. 

Figure 1 presents a model of the peer and parental influences on 
adolescent smoking. The first model included only the general parent and 
peer influence constructs (shaded in the figure): Coercive Interactions and 
Family Involvement at Time 1, Inadequate Monitoring and Association with 
Deviant Peers at Time 2, and Cigarette Smoking at Time 3. 

The model depicted in Fig. 1 used data from five subsets of cases 
that represent various stages of "completeness." The first group represents 
those individuals for whom complete data are available across the 18-month 
developmental period of interest. Each successive group represents a case 
where either attrition or other forms of missingness eliminates some data. 
Compared with the sample of 643, the data in group 1 (n = 188) represent 
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T 1 T2 T3 
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/ ~vo lveme~/~, !  . i:.~_~Deviance / \ [  

. . . . . . .  ' :":Paten: :c '" 1 

.357~ Smoking Smoking Peer 

Cigarettes 
Last 24 Hours 

Number of 
Years Smoked 

Cigarettes 
Last Month 

Average 
Cigarettes 

Per Day 

N = 593 
~2 (113)= 114.11, p = .450 
NNFI = .998 CFI = .998 

Fig. 1, Social context model of adolescent cigarette use. 

the "complete" or nonmissing listwise data available for analysis. The data 
available for subsequent groups (n = 162, 172, 43, and 28) increase the 
total number of subjects with complete data to 593 cases, which represents 
approximately 98% of the original sample. The limited nature of the two 
latter data sets are typical of the samplings generally obtained in repeated- 
measures longitudinal research. 

Normalized estimates of multivariate kurtosis for the five subgroups 
and univariate values of skewness and kurtosis were, in most cases, minimal. 
Thus, the assumption of approximate normality of the observed variables 
appears tenable. Approximate normality justifies the use of normal theory 
maximum-likelihood estimation techniques found in structural equation 
programs such as EQS (Bentler, 1989). 

Fitting the tobacco use model to our multiple-sample data results in 
an overall model fit of Z2(85, N = 593) = 79.78, p = .63, and fit indices 
NNFI = 1.01 and CFI = 1.00. The model accounted for 16% of the vari- 
ance in cigarette smoking. Inadequate Monitoring had a significant effect 
(13 = .354, t = 2.669, p < .01) on adolescent smoking, whereas associations 
with deviant peers did not (13 = .099, t = .968, p = ns). Inadequate Moni- 
toring at Time 2 significantly predicted associations with deviant peers at 
Time 2 (13 = .385, t = 3.68, p < .01). Inadequate Monitoring at Time 2 
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was predicted by low Family Involvement at Time 1 (13 = -.518, t = 4.32, 
p < .01). Low Family Involvement was, in turn, predicted by high levels of 
family conflict ([3 = -.551, t = 4.828, p < .01). 

In the second model, peer  and parental smoking were added. The fit 
indices for this expanded model were ~2(113, N = 593) = 114.11, p = .45, 
NNFI = .998, and CFI = .998. The model accounted for 46% of the vari- 
ance in adolescent smoking. In this model, both general and specific factors 
at Time 2 predicted smoking at Time 3: Inadequate Monitoring ([3 = .227, 
t = 2.117, p < .05), Parental Smoking ([3 = .226, t = 2.850, p < .05), and 
Peer Smoking ([3 = .507, t = 5.047, p < .01). Association with Deviant 
Peers at Time 2 did not predict smoking at Time 3 ([3 = .089, t = 1.025, 
p = ns). As in the previous model, Coercive Interactions predicted low 
Family Involvement at Time 1, low Family Involvement at Time 1 predicted 
Inadequate Monitoring at Time 2, and Monitoring at Time 2 predicted 
Associations with Deviant Peers at Time 2. 

We examined whether the model differed according to gender. This 
was done via a multisample analysis that tests whether the same model fits 
equally well for males and females by placing cross-group constraints on 
common model parameters. Model-fitting procedures resulted in the fol- 
lowing fit indices: ~2(266, N = 593) = 267.26, p = .46, NNFI = .998, and 
CFI = .998. Moreover, none of the Lagrange multipliers, which identify 
specific constraints which if relaxed, would result in a significant improve- 
ment in model fit, were significant. Therefore, the same model fits for both 
males and females. 

Relationships Between Boys' Smokeless Tobacco Use and Other 
Problem Behaviors 

An examination of the relationships between boys' smokeless tobacco 
use and six other adolescent problem behaviors (high-risk sexual behavior, 
marijuana use, alcohol consumption, smoking, antisocial behavior, and aca- 
demic failure) indicated that a one-factor solution could adequately explain 
the covariation among these varied problem behaviors. Fit indices for this 
model were ~2(14, N = 212) = 8.836, p = .84, NNFI = 1.093, and CFI 
= 1.000. Factor loadings for each of the individual problem behaviors with 
the common factor were significant. Although smokeless tobacco use may 
be considered more of a normative behavior among adolescent boys, at 
least in this sample it is closely related to engagement in these other prob- 
lem behaviors. 
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T1 T 2 T 3 

~ R ~ = .27 
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Father's / 
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Last Month 

N = 212 

X ~ (98) = 96.80, p = .515 

NNF I= I . 00  C F I = I . 0 0  

Fig. 2. Social context model of adolescent smokeless tobacco use. 

Models of Boys' Smokeless Tobacco Use 

Figure 2 presents two models of the influences on smokeless tobacco 
use. The predictors used in the first model (shaded in the figure) were 
the same as for the first model of cigarette smoking. The fit of this model 
was Z2(98, N = 212) = 70.029, p = .54, NNFI = 1.007, and CFI = 1.000. 
The model accounted for only 10% of the variance in boys' use of smoke- 
less tobacco. As with the smoking model, Inadequate Parental Monitoring 
at Time 2 predicted Smokeless Tobacco Use at Time 3 (13 = .358, t = 
1.926, p < .06), but Association with Deviant Peers did not predict Smoke- 
less use. 

In the second model, we added young people's ratings of Perceived 
Mother 's and Father's Approval of Smokeless Tobacco Use. The fit of  this 
model was X2(98, N = 212) = 96.796, p = .515, NNFI = 1.003, and CFI 
= 1.000. The model accounted for 27% of the variance in Smokeless To- 
bacco Use, with Perceived Father's Approval (13 = .624, t = 4.096, p < 
.01) and Perceived Mother 's Approval (~3 = -.294, t = -1.984, p < .05) 
being the only significant predictors. Note that father's approval was posi- 
tively associated with later ST use, but the mother 's  approval was negatively 
related. 
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DISCUSSION 

The results confirm previous studies showing that smoking is associ- 
ated with engagement in numerous other problem behaviors. Moreover, 
they suggest the relevance of general parenting practices and associations 
with deviant peers for the development of smoking. Even when specific 
parental and peer smoking practices are included in the model, inadequate 
parental monitoring and association with deviant peers account for signifi- 
cant variance in adolescent smoking 6 months later. The findings are con- 
sistent with models of the role of parenting and peer influences on general 
problem behavior (Ary et al., 1994), antisocial behavior (Patterson et al., 
1992), drug abuse (Dishion et aL, 1991; Dishion and Loeber, 1985; Dishion 
and Ray, 1991; Hawkins et aL, 1992), and high-risk sexual behavior (Biglan 
et al., 1990; Metzler et al., 1994). Taken together, the evidence indicates 
that the prevention of diverse problems of youth would be facilitated by 
altering problematic family relationships and preventing the formation of 
deviant peer groups. 

The present model indicates that family conflict and lack of parental 
involvement with their children are risk factors for inadequate parental 
monitoring. If monitoring is inadequate, young people are more likely to 
associate with deviant peers and are more likely to smoke. The model im- 
plies that preventing family conflict, fostering family involvement, and en- 
couraging parental monitoring could contribute to the prevention of 
smoking. Given that poor monitoring was still a predictor of smoking when 
parents' own smoking was included in the model, the results suggest that 
parental monitoring will influence adolescent smoking development, even 
if the influence of parental smoking is in some way eliminated. 

At the same time, it should be noted that the single best predictor 
of smoking was peers' smoking 6 months earlier. Parental smoking was also 
a significant predictor. Even families with optimal relationships that pre- 
vented their children from associating with generally deviant peers would 
encourage their children to smoke if the parents smoke and the children 
are allowed to associate with friends who smoke. Interestingly the Lagrange 
Multiplier test (which indicates the likelihood that effects not included in 
the model would significantly improve its fit) suggested that no significant 
covariation existed between the specific peer measure of smoking and the 
general peer deviance construct. 

The study provides evidence that smokeless tobacco use is associated 
with engagement in other problem behaviors. However, unlike other prob- 
lem behaviors, poor parenting practices do not appear to be risk factors for 
the development of smokeless tobacco use among boys, once more specific 
influences are considered. A model including only general influences showed 
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that parental monitoring predicted smokeless use 6 months later. However, 
when mothers' and fathers' approval of smokeless tobacco use were included 
in the model, parental monitoring did not predict smokeless use. In neither 
model did associations with deviant peers predict smokeless use. 

Perceptions of father's approval of ST use was a strong predictor of 
young men's later use. Unfortunately, data on father's actual use of ST 
were not available. It may be that the relationship involves fathers who use 
ST approving of their son's use. Reasons for the negative relationship be- 
tween perceived maternal approval and young men's later ST use are un- 
clear. It may reflect the oppositional tendency of some boys. That is, some 
boys may be more inclined to take up ST use precisely because it is dis- 
approved by their mothers. 

Models that establish the ability of key theoretical variables to predict, 
with relative accuracy, the likelihood of subsequent tobacco use are impor- 
tant as the first step in understanding developmental processes. Such mod- 
els are not, however, without limitations. The dependent variables in these 
analyses were current smoking and smokeless tobacco use at Time 3. This 
maximized the amount of variance that could be accounted for by the Time 
2 constructs. Had measure of change in these behaviors from Time 2 to 
Time 3 been used, the amount of variance accounted for by the Time 2 
variables would likely be reduced. The next step would be to assess longi- 
tudinal outcomes to determine how the social context contributes to the 
long-term developmental trajectories of adolescent tobacco use as such use 
unfolds over time. 

It should also be noted that the sample had disproportionally high 
numbers of smokers, reducing the generalizability of the findings. Despite 
these limitations, the findings appear consistent with the notion that famil- 
ial conflict and inept monitoring are likely contributors to a plethora of 
poor behavioral outcomes in adolescence. There is, however, an obvious 
need for additional research which integrates our basic knowledge of how 
the social context exerts its influence on the ongoing development of to- 
bacco use. It is likely that an increased understanding of the roles these 
mediators play in the etiology of tobacco use will ultimately lead to distinct 
interventions aimed at interrupting the development of various problem 
behaviors in youth. 
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