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Abstract

This paper discusses three key issues facing researchers interested in family influencesin
substance use: the trandgtiona nature of adolescent smoking, the complexity and multi-dimensiondity of
family forms and influences, and the interrdationship of family influences with other key developmentd
contexts. Methodologica and conceptud issues semming from these dilemmeas are discussed with
regards to understanding why previous reviews have found the correlations between family predictors
and adolescent smoking to be relatively low. In particular, the importance of understanding time, the
trangtiona nature of the phenomenon, and within- and between- family processes are emphasized.
More gppropriate conceptua and statistical models for analyzing family influences are suggested,
including growth curve andyses, use of techniques that take the nested nature of within-family
processes into account, typologica approaches. It isargued that stronger links between the
sophisticated theoretical discussionsin the growing literature on adolescents tobacco use trgjectories
and the methodologica techniques used to model those processes will move the fidld towards a clearer

understanding of developmental process.
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Theory, Measurement, and Methodsin

The Study of Family Influences on Adolescent Smoking

Although researchersinterested in the development of adolescent smoking have long been
interested in family influences, the literature has been less than clear about the strength of  relationships
(described as ‘ unexpectedly low’ by Conrad (1992)) or the key processes through which they operate.
Researchersinterested in studying family influences face three key dilemmas. Thefirg is the nature of
adolescent smoking. Mot individuas enter adolescence as non-smokers. Many begin smoking during
their adolescent years. Some of those who begin to smoke quit, never to smoke again, while others go
on to become committed, long-term smokers. In other words, smoking during adolescence is best
characterized by change (Petraitis, Flay, & Miller, 1995). On the other hand, many of the family
characterigtics used to predict adolescent tobacco use (e.g. family bonding, parent smoking, parent
attitudes towards adolescent smoking, parental monitoring) are relaively stable characteristics. Thus
the dilemma: how does one conceptudize the processes that relate stability to change?

The second dilemma researchers interested in family influences on adolescent smoking must
grgpple with is the nature of the family itsdf. Although we commonly spesk of *the family unit’, within-
family influences cannot accurately be conceptudized as sngular. Instead, mothers, fathers, sblings,
and other family members each influence adolescents in different ways. Systemic properties of the
family operate as well (Whitchurch & Congantine, 1993). For example, it is possible that an
adolescent might have a greater tendency to begin smoking in a household where her mother, father,

and only sbling smoke than would be predicted from the smple additive influences of each family
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member. The confluence (Darling & Koehle, 2000) of influences may make conformity to family norms
more sdient (Bronfenbrenner & Morris, 1998). Alternatively, athreshold effect may operate, such that
a single smoking family member increases adolescent risk to the same extent asthree. In other words,
modeling family influences on adolescent smoking is complex both because of the number of potentia
sources of influence within the family and because families have systemic properties over and above the
influence of the individuds that compose them. Modding family influencesis further complicated by
two additiond characterigtics of families. Firg, families come in many diverse forms. Obvioudy we
would not want modeling maternd and paternd smoking as separate variables to result in dl
adolescents living in single parent families diminated from the analyses because of missing data. How
should this problem best be addressed? The second problem is more subtle. Family member
characterigtics are inherently interdependent, posing problems for traditional satistical techniques. For
example, if we assume that parent and offspring tobacco use are correlated, how gppropriateisit to
model sibling influence on adolescent smoking by controlling parent tobacco use? Each of these latter
two concerns make use of traditiona statistical techniques problemtic.

The third dilemma researchers interested in the influence of the family on adolescent smoking
must grapple with is the nature of the family during adolescence. Although we have moved beyond
primarily thinking of the family as a place for adolescents to move out of (Steinberg, 1990), it is ill true
that a key characterigtic of adolescence is the expansion of the socid world. Adolescents spend more
time in the company of peers and less time with family members than do children (Larson & Richards,
1991; Larson, Richards, Moneta, Holmbeck, & Duckett, 1996) . In addition, athough parental

influence remains quite strong, especidly in areas involving vaues and long-term gods (Steinberg,
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1990), peer influence peaks during mid-adolescence, especialy in day-to-day activities (Berndt, 1979).
Thus the relationship between the family and other key contexts should be of specid interest to
researchers interested in adolescent tobacco use. How do familiesinfluence the nature of other
contexts to which adolescents are exposed? How do they influence the processes that occur in those
other contexts? How are they influenced by outside contexts? And how, given the complex nature of
the family, can such interrelationships be modded? Similarly, normative changesin both contexts and
behaviora expectations alow greater expression of individud differences in temperament, genetic
predispositions, and learned attitudes and behaviors in adolescence than in childhood (Scarr &
McCartney, 1983). How do family characterigtics inhibit or facilitate the expresson of such individua
differences?

This paper has two gods: to examine each of these issues as it reates to developmenta patterns
of adolescent smoking trgjectories and to discuss potentia strategies for modeing family processes.

Status, sage, transition, and trajectory.

Recent reviews of the literature have highlighted the distinction between examining adolescent
smoking status and examining the development of smoking trajectories (Clayton & Rountree, 2000;
Mayhew, Hay, & Mott, 2000; Petraitiset d., 1995). Such digtinctions are critica in understanding and
accurately modeing the relationship between family characteristics and adolescent tobacco use. Status
refers to the current categorization of an individua according to the variable of interest: in this case,
tobacco use. Such statuses may be as smple as ‘ current smoker’ v. * current non-smoker’ or they may
include an explicit time element, for example ‘ never tried tobacco’ v. ‘tried tobacco’. Other status

categorization schemesinclude an implicit time dement. For example, Mayhew, FHay, & Mott (2000)
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explicate four ‘stages of tobacco use. Individuas are labeled ‘triers, ‘experimenters’, ‘regular users,
and ‘dependent users . Implicit in the stage mode is the idea that a sngpshot of an individud at any
given time tdlls us something about their historical tobacco use. Just as we assume that the middle-aged
individua pictured in a photograph was once a child, the explicated stages imply that a person who is
captured in the status of ‘regular user’ has gone through the stages of ‘trier’ and ‘ experimenter’ (Petraitis
etal., 1995)%,

Current tobacco use Satusiis limited in what it tells us about time, however, because it only
captures a snapshot of a particular temporal moment. In contrast, the concept of ‘transition’
incorporates time explicitly, but incompletely. A trandtion is defined by change over time, for example,
by amove from Status 1 (e.g. ‘never tried’) to Status 2 (‘ experimenter’). Trangtions are not identical
to time, however, because the unit of analyss is change rather than time. For example, a person who
isanon-smoker at both Time 1 and Time 2 cannot be said to have made a trangition, even though time
has passed. Similarly, two people, both of whom have moved from Status 1 to Status 2, may have
exiged in the statuses for different periods of time. For example, Person 1 may have beenin Status 1
at measurement points 1, 2, and 3, and moved to Status 2 at measurement point 4, while Person 2 may

have been at Status 1 a measurement point 1, but Status 2 at measurement point 2. Although we can

1 A ‘never used' category isnot included in these tages. Also neglected are statuses that
capture current levelsthat are lower than past use. For example, an individua who had been a heavy
smoker but now smokes only occasionally would presumably be at a different stage of tobacco use
than someone who currently smokes occasondly but had never shown any other pattern. This
diginction highlights the limited way in which time is reflected in categorization schemes based on
current status. Most stage model's of substance use appear to be based on ‘strong stage’ assumptions,
including unidirectiondity and irreverghility (Wohlwill, 1973). Tobacco use histories, however, are not
congstent with these assumptions.
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look at the predictors of atrangtion without regard to time (for example, we can try to differentiate
people who never smoke from those who make the transition, however fast that transtion occurs), the
comparison group of people who haven't made the trangition dways implies the dement within a
given time frame. Individuas included in the non-smoking status may make atrangtion to smoking a
sometimein the future.

Trangtions, then, are quite different from trajectories, which are defined by time rather than by
change?. Because the unit istime, change can take avalue of 0, so stability is one potentia trgjectory.
The minimum number of time-points needed to capture atrgjectory istwo?, thus the difference between
smoking statuses at adjacent time points is change over time (i.e. gpeed of trangtion). With more than
two points of measurement, trgectories also can include both measures of acceleration (changesin the
speed of trangtion), if change is smooth, and measures of deflection, where comparisons in trgjectories
are made before and after the temporal occurrence of a particular predictor (divorce or the cessation of
parental smoking, for example). The concept of deflection aso impliesthat change can either be
towards higher levels of smoking or mark a change to lower levels.

Before going on to discuss trgectories, two additiond points should be made about the
interface of time with trangtions and trgectories. Firg, like trangtions, trgectories implicitly assume

‘within agiven timeframe. Take the example where an individua is measured a Time 1, Time 2, and

2 Methodologicaly, the terms ‘trandition’ and ‘trgjectory’ are used, respectively, in latent
trangtion analyss (LTA) to describe quaitative shiftsin status and in growth curve models to describe
the quantitative shifts evident in the time component of growth models, however it is not the intent of this
paper to imply a digtinction between quditative and quantitative shifts by this usage.

3 however, see Collins & Sayers (in press) for an excdlent discussion of why more and more
frequent collection of longitudina data provide better estimates of developmentd trgjectories.
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Time 3 and during that time moves from ‘ experimenter’ to ‘regular user’ to ‘ dependent user’. We can
cdculae atrgectory for thisindividua of amovement of 2 stages within the time frame of Time 1 to
Time 3. A second individua may be observed a Time 1 and Time 2 as an ‘experimenter’ and Time 3
asa'‘regular user’. Within the time frame from Time 1 to Time 3, the second individud’ s trgectory
appears show adower progression. Thisis not necessarily the case however. For example, the first
individual may have been an experimenter at Time-1 (i.e. at a hypothetica measurement point prior to
the start of observation), but was not observed. The second individua may move to ‘ dependent user’
a Time4. In other words, both individuals may have identica trgjectories of tobacco use, but be
observed a different pointsin their trgjectories. This observation introduces additiona problems (and
error) into the modeling of tobacco use trgectories, a point to be returned to in the discussion of shling
influences on tobacco use.

Second, tobacco use trgectories, which are defined by historical or objective time, interface
with life course time - i.e. with age (Elder, 1998). For example, one would predict a different
digtribution of normative trgjectories of tobacco use at different ages. During the pre-adolescent years,
one might expect that the normative trgjectory would be aflat pattern of non-use, with a secondary
pattern of non-use with asingular status changeto ‘ever-tried’. One would also expect asmdl group
of individuas at this age to make argpid trangtion from non-user into dependence. For example,
Jessor & Jessor (1977), Moffitt (1993), Patterson, DeBaryshe, & Ramsey (1989), and Pulkkinen
(1990) dl suggest that a certain subset of individuals evince a strong and congstent pattern of highly
intercorrelated problem behaviors that appear early in their lives but take somewhat different forms

depending on the developmenta stage of the individua.  Based upon their work, one might expect that



Darling & Cumslle, 5/3/01
page 9

individuals who, during late childhood or early adolescence, show atrgectory of rapid movement
from tobacco non-use to use would aso be more prone towards sensation-seeking and impul se control
problems, be more likely to experience dysfunction within the family system, be associated with a
deviant peer group, be socidly reected by normal peers, and be engaged in awide variety of other
deviant behaviors". However, thereis no theoretical or empirica basis from which to predict that the
same trgectory of rapid change would be associated with the same set of predictors at a different
developmental period - during late adolescence, for example (Moffitt, 1993). For late adolescents, one
might hypothesize that particular socid processes and context (entrance into the military, for example)
might predict a steep trgjectory from non-use to use (see, for example, Schei & Sogaard, 1994). Thus
at different pointsin the life course, we might predict different distributions of tobacco use trgjectories
and we might also expect to see different correates of trgjectory types. These two different issues of
the interface of time and trgectory (implicit time frame and age) taken together, might help to bring
order to the sometimes divergent findings of studies relaing family predictors with adolescent tobacco
use.

The nature of adolescent smoking: Predicting change from stability.

Family characteristics have been used to predict adolescents tobacco use satuses, trangtions,

and trgectories. Demographicaly, adolescents from single-parent and lower SES families, whose

4 This hypothesis about differencesin the predictors of Smilar trgectories (and, implicitly, of
the processes underlying these trgjectories) at different pointsin the life course is consistent with
Graham et. ad’s (1991) sfinding that adolescents who begin the transition to substance use with
tobacco showed a more rapid trgectory to high levels of use than those who began with acohol as well
and with Brook, Whiteman, Czeiler, Shapiro, & Cohen's (1996) report that only predelinquency
predicted smoking among younger adolescents, but that awider range of contextual variables predicted
smoking among older adolescents.
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families grow tobacco, and adolescents whose parents are less educated are more likely to smoke than
their peers (Tyas & Pederson, 1998). At the proxima level, strong, positive parent-child bonds,
authoritative parenting, higher levels of parenta monitoring and parent-child communication, parent
disapprova of smoking, and parent and sibling non-smoking have al been shown to decrease risk of
tobacco use (for reviews, see Avenevoli & Merikangas, 2000; Centers for Disease Control and
Prevention, 1994; Hawkins, Catdano, & Miller, 1992; Moncher, Holden, & Schinke, 1991).

Asin most aress of developmenta research, the mgority of studies present cross-sectiona
findings and demongtrate associations between family characteristics and adolescent tobacco use satus.
Longitudina research has provided researchers with the opportunity to examine both transtions and
trgectories. Contrasting the two types of studies has provided some interesting insight into the
importance of the digtinction between statuses, trangitions, and trgectories. Longitudina research has
aso highlighted the differences in processes (or a least differences in predictors) that are involved in
moving from being a non-user to an experimenter, and those involved in moving from experimentation
into regular use. For example, Hay, Hu, & Richardson (Flay, Hu, & Richardson, 1998) found that
peer factors were more important in moving adolescents from trid to experimenta stages, but that
family processes - specificaly parenta smoking and family conflicts - predicted trangitions from
experimental to regular use. In contrast, Chassin, Presson, & Sherman (1984) found that parents
smoking specific socidization predicted smoking cessation among younger adolescents, but that peer
processes predicted cessation among older adolescents. Sibling smoking has been found to predict
smoking status (Avenevoli & Merikangas, 2000), but not trangtions or changesin smoking (Ary &

Biglan, 1988; Hanson, Callins, Johnson, & Graham, 1985; Spielbeger, Jacobs, Crane, & Russl,
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1983).

Because much of the longitudina work has focused on the prediction of smoking status from
family characteridtics, it has obscured the fact that such studies are attempting to predict change from
characteridtics that are stable. Although such analyses are common, a more careful examination of their
underlying assumptionsisin order. When a stable family characterigtic, such as parent smoking, is used
to predict smoking status, the dependent variable is either the end point of atrgectory (for example,
when parent smoking is used to predict smoking status in late adolescence) or it is capturing
adolescents ‘ mid-flight’ - i.e. a a particular time point within atrgectory. Because dl smoking
trgjectories sart a the same status (non-smoker), the ability to detect differences in adolescents
trgjectories based on estimates at a particular point depends upon where you are in the diverging
trgectories. If we start sufficiently early enough, statuses of future smokers and non-smokers will be
identical. Thusthe ability of a stable predictor to differentiate adolescent trgectories based on smoking
status depends upon how appropriate the age of the participants and the time frame of the study isas
well as on datistical power and measurement error.

In addition, adolescence is atime when long-term smoking patterns are in flux. Because most
individuals enter adolescence as non-smokers, but most people who become smokers start smoking
during adolescence, studies of adolescent smoking are inherently studies of change, even when such
changeis captured as smoking status. Although stable family characteristics may be predictors of
change, they cannot be said to be the proxima cause of change. To use an analogy, when arock rolls
down ahillside, it's movement is not initiated by the hill, but by the person who kicked it. Taking the

andogy one sep further, one might predict that arock on ahill will tumble down a some point in the
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future, but its position on the hill neither tells you when that will happen nor what the particular event
that will trigger the change will be. Knowing the rock is on a hillsde, however, does dlow you to
predict that the effect of akick on it may be different from the effect of akick on arock in afield.
Focusing on proximal processes operating at points of trangtion, stable characteristics (such as parenta
smoking) can predict change only in the presence of atriggering event (such asthe offer of a cigarette
by a peer).

Triggering events can be internd to the child or they can be environmentd. Stable
characteridics of the family can make it more likely that atriggering event occurs, they can change the
likelihood that a triggering event will be sufficient to cause change, or both. For example, socid
cognitive theory (Bandura, 1989) postulates that the knowledge and ability to enact abehavior isa
necessary, but not sufficient, condition for the behavior to become manifest. With regard to smoking,
growing up in families where parents are observed smoking provides the opportunity for children to
learn the rudiments of smoking - how to light a cigarette, how to inhale, what to do with ashes, etc. -
and virtually guarantees that smoking becomes part of the repertoire of behaviors that the child is
capable of enacting. It aso provides knowledge of where and when it is appropriate to smoke - while
talking after amed, drinking acohoal, driving, or rdaxing, for example. Note that the family is not the
only context in which knowledge of smoking behaviors can be acquired (peers and the mediaare
obvious other sources), however it is possible that the length and breadth of exposure to smoking in the
family make knowledge of smoking acquired in this setting both quantitatively and quditatively different
from that acquired through other sources.

The likelihood that the acquired behavior will be enacted depends upon many other factors,
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however. For example, observers are more likely to enact learned behaviors modeled by attractive
others who are smilar to the observer and behaviors that are observed to have positive consegquences.
One would expect, then, that smoking by same-gender parents would increase the likelihood that
children smoke more than smoking by cross-gender parents, and that parents who are positive about
the smoking experience are more likely to be imitated than those who are negative. Thereis evidence
to support each of these hypotheses, dthough tests have been rdlatively infrequent and results have
been somewhat mixed (Avenevoli & Merikangas, 2000). Learned behaviors are aso more likely to be
enacted when modds are atractive. With regards to smoking, then, one would expect to see the link
between parent and child smoking to be strongest in the presence of a positive parent-child bond. Few
researchers have investigated this predictior?. Interestingly, the preponderance of evidence suggests
that poor relationships within the family and low levels of perceived parenta support are associated
with increased risk for tobacco use (for review, see Avenevoli & Merikangas, 2000) and greater
likelihood of moving from experimenta to established smoking (Digtefan, Gilipin, Choi, & Pierce,
1998). Severa theorists (Jessor & Jessor, 1977; Patterson et al., 1989) have suggested that
adolescents who have poor relationships with parents are at increased risk for tobacco use because

such reationships increase the likelihood that they will associate with deviant peers, and thereis strong

®> Exceptions to this generd trend is the finding by Bauman, Fisher, Bryan, & Chenoweth
(1984) that maternd disapprova of smoking is only associated with lower levels of cigarette use when
the adolescent is close to the mother (though no such association was found with regard to fathers) and
by Andrews (1997) that modeling of parent alcohol and marijuana was highest when parents had
relatively good reationships with their parents. In contrast, Doherty & Allen (1994) found that parent
smoking combined with |ow family cohesion was the best predictor of smoking. Although inconsistent
with what would be predicted from socid cognitive theory, these findings are consstent with the
contradictory processes that often operate within families, discussed in the next section of the paper.
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evidence to support this contention (Biglan, Duncan, Ary, & Smolkowski, 1995; Chassn, Peterson,
Todd, Rose, & Sherman, 1998; Cohen & Rice, 1997; Hay, Hu, Siddiqui, Day, & et d., 1994;
Frauenglass, Routh, Pantin, & Mason, 1997; Melby, Conger, Conger, & Lorenz, 1993). Taken
together, these theories suggest that (a) parenta smoking will be most influential when adolescents
enjoy apositive relationship with their parents and (b) that adolescents are more likely to be part of a
peer group that encourages smoking when they experience poor relationships with parents. In other
words, good relationships with parents who smoke may make adolescents more vulnerable to a
triggering event such as being offered a cigarette, but less likely that they will be in a setting where that
gtuation islikely to occur. It is possible that the inconsistency in the association between parent and
child tobacco use (described as * unexpectedly low’ by Conrad, Flay, & Hill (1992, p. 1711)) may be
partialy accounted for by characteritics of the parent-child relationship or observed consequences of
parental smoking that moderate the relationship between parent and adolescent smoking. For example,
it seems counterintuitive that observing a parent struggle to quit smoking or suffer from a smoking-
related illness would increase the likelihood of tobacco use.

In addition to illugtrating the importance of examining moderating effects in understanding family
processes (a point brought out again later in this essay), the previous discussion of socid cognitive
theory ds0 illudtrates three mechanisams through which stable family characterigtics can predict changein
behavior: directly through child characterigtics that (a) increase their exposure, (2) increase thelr
vulnerability to triggering events, or (3) change the child’s environment in such away thet it increases
the likelihood that the child will be exposed to triggering events. Each is discussed in turn.

Stable family characteristics can have adirect effect on child characteristics that change the
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likelihood thet children will be exposed to triggering events. Researchers from the Oregon Social

Learning Center have presented compelling evidence that coercive parenting practices experienced in
early childhood lead to a sequence of events, mediated through child behavior, that increases the
likelihood that individuals will be exposed to deviant peer groups where tobacco use is common and
delinquent acts are reinforced (see, for example, Dishion, Patterson, Stoolmiller, & Skinner, 1991,
Dishion, Spracklen, Andrews, & Patterson, 1996; Patterson et d., 1989). Although these researchers
focus on family reinforcement of aversive child behaviors and children’ s failure to acquire prosocid
skills, other mechanisms are possible aswell. For example, genetic characteritics or prenatal exposure
to dcohol are biologica mechanisms through which families can influence child sensation seeking or
decrease impulse control, each of which may increase the likelihood that children are exposed to
triggering events (Rutter, Champion, Quinton, Maugham, & Pickles, 1995). Girls whose mothers
smoked during pregnancy are more likely to smoke during adolescence (Kandd, Wu, & Davies,
1994). Although part of this effect appears to be mediated through girls child behavior problems (a
result consstent with Petterson, DeBaryshe & Ramsey’s (1989) mode of the etiology of deviance),
prenatal tobacco exposure appears to have a direct effect aswel (Grieder, Kandd, & Davies, 1998).
It is possible that such exposure increases girls preferences for or responsiveness to tobacco, a point
developed in the next section.

Stable family characteristics can have a direct effect on child characteridtics that increase the

likelihood thet triggering events will cause achange in behavior. Oneway of conceptudizing family

characterigtics as risk factorsis by using the analogy of action potentid in nerves. Nerveshave a

particular action potentia that they must reach beforefiring. Repeated stimulation of the nerve
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increases its excitation state. The greeter the excitation state, the less additiona stimulation the nerve
needs before it gets above a criticd level and the nerve fires. Familid risk factors can be thought of as
raising the excitation state of the system. Peer processes are the triggering events that bring the system
over the criticd level. With higher excitation ates, less simulation is needed to trigger the release of
the action potential. For example, exposure to positive smoking models (such as parents) may increase
the likelihood that adolescents will accept a cigarette when it is offered. Jessor & Jessor (1977)
describe adolescents who are easily influenced to engage in deviant behaviors as ‘trandtion prone and
hypothesize that rgjection of mainstream vaues and regjection of parents increases adolescents
trangtion proneness by making them more vulnerable to negative peer influences. Although Jessor &
Jessor focus on family socidization of dominant norms and the impact of family processes on child
personality characterigtics, biologica processes may be seen to increase trangtion proneness as well.
To the extent that susceptibility to the effects of nicotine or to tobacco addiction or to the extent that
persondity characteristics such as openness to peer influence have a genetic component, family
characterigtics may be said to predict susceptibility to triggering events through biologica mechanisms.
In addition, family characteristics can change biological predisposition to smoke if exposure to nicotine
or tobacco smoke (either prenatally or postnataly) increases preferences for or susceptibility to
smoking. For example, prenatal exposure to tobacco predicts adolescent girls current smoking status,
but not their lifetime smoking history, once current maternal smoking is controlled (Grieder et d.,
1998). Lifetime smoking higtory is predicted by childhood problem behaviors, but current smoking
gatusis not. These results are consistent with the hypothesis that prenatal tobacco exposure crestes a

‘latent addiction’ in girlsthat is activated by tobacco exposure (Grieder et d., 1998). The likeihood
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that postnatal tobacco exposure occurs varies depending upon characteristics of the girls' proximal
environment (including her peer group), which, in turn, is partially dependent upon her own
characterigtics, including childhood problem behavior.

Stable family characterigtics can have adirect effect on the likdihood thet children will be

exposed to triggering events. Itislikely that sable family characteristics will influence children’s

exposure to triggering events through their influence on children’s socid network (for example, through
choice of neighborhood or friends). Regiond, neighborhood, and socid class variationsin the
prevaence of smoking result in varigbility in the likelihood that children will be exposed to smoking
models and offers. 1n one study of substance use (excluding tobacco), it was found that living in

nei ghborhoods where adolescents are more involved in substance use increases the likelihood that
adolescents themsel ves will become involved, even controlling for parent characteristics (Darling &
Steinberg, 1997). Residentid location is normally chosen by parents and is influenced by numerous
family characteristics (see Furstenberg, Cook, Eccles, Elder, & Sameroff (1999) for in-depth treatment
of thistopic). Inaddition, Darling & Steinberg aso report that the relationship between substance use
among neighborhood peers and individua substance use varied with the extent to which families were
integrated into the neighborhood. Adolescents whose families were integrated into their neighborhoods
were more vulnerable to the negative influence of high levels of peer substance use. In this sudy,
families had both a direct influence on adolescents exposure to substance using peers through
neighborhood selection and, within neighborhood, influenced their adolescents' vulnerability to
neighborhood influences through their socid integration.

Family processes influence exposure to risk factors in other ways aswell. One process through
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which parental monitoring, parenting style, and parental supportiveness may influence adolescent
smoking is by changing the likelihood that adolescents associate with deviant peers (Patterson et dl.,
1989; Steinberg, Darling, & Fetcher, 1995). In addition to changing the exposure of adolescents to
substance using peers, family characteristics may aso increase the likelihood that adolescents are
exposed to triggering events such as stressors that may move adolescents more quickly aong the
trgjectory to dependent tobacco use. Childhood exposure to family-related stressors (including marital
disruption, divorce, physical, sexud, or emotiona abuse, growing up with substance-abusing, mentally
ill, or incarcerated family members or an abused mother) is rdated to earlier initiation of smoking,
greater likelihood of ever-time smoking, current smoking status and current smoking level during
adolescence and adulthood (Andaet d., 1999). Andaet d. argue that exposure to stressful events
increases the sdlience of the stress-reduction properties of nicotine, increasing the benefit of tobacco to
users during early stages and making it more difficult to quit at later ages. Thus family stressors may
both increase adolescents' exposure to triggering events through impact on the peer group, and dso
increase adolescents vulnerability to triggering events.

Note that each of these three potentia classes of processes linking stable family characterigtics
with change in adolescent smoking is mediated through triggering events, such as exposure to tobacco-
using peers. The interrelationship of these processes can be seen in astudy of contextua influences on
substance use (Cadwell & Darling, 1999). Low parenta monitoring and grester amount of time spent
in unsupervised peer settings predicted more time spent in settings where it was likely that adolescents
would be exposed to substance use (‘partying’). However, unsupervised time spent with peers was

only associated with time partying when the peers with whom adol escents associated thought partying
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was important. In addition, athough time spent partying was associated with higher levels of substance
use (excluding tobacco), this was only true for adolescents with low resistance to peer pressure. In
other words, the link between low parental monitoring and substance use could be interrupted a
severd points, both by characteristics of adolescents peer groups and by characteristics of the
adolescents themselves. This complexity isadmost certainly one underlying reason for the weak
association observed between stable family processes and changes in adolescent tobacco use.

Onefind point that isimportant in thinking about the issue of predicting change in behaviors
from stability comes back to theissue of age. As severd authors have noted, the same parent
behaviors may take on different characteristics when the child is a different ages as these behaviors
become more or less developmentally appropriate (e.g. Darling & Steinberg, 1993b; Dishion &
McMahon, 1998). For example, gtrict curfews and parenta supervision that are developmentally
appropriate for ayounger child might be met with hostility and rebellion by an adolescent.  Poor
parental monitoring, which might have had only modest negative effects during middle childhood, may
become increasingly problematic as deviant behaviors become more normative and adolescents spend
more time in unsupervised settings. In other words, stability in parent behavior, coupled with changein
the developing child, may combine to form atriggering event for change. It isexactly thistype of lag
between changes in parent behavior and child expectations that Collins (1990; 1994) and Smetana
(1994) credit with the increase in conflict observed in early adolescence.

Smilarly, if parents communicate that smoking is an unacceptable behavior for children, the
older adolescent may not perceive parent disgpprova as applying to them. As adolescents grow older,

they increasingly differentiate between their belief that parents have aright to set rules and their belief
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that they are not obligated to obey parental rules that they do not agree with (Smetana, 1994).
Although acohol, drug, and tobacco use are defined as ‘ prudentid’ (i.e. safety-related) issues that
adolescents expect parents to set rules about and believe parents have aright to set rules about, they
are a0 the issues on which adolescents are most likely to differentiate between parents' right to set
rules and their own obligation to obey (Nucci, Guerra, & Lee, 1991). Again, here the change from
which a behaviord trangtion might be predicted is not a characterigtic of the parents, which remains
congtant, but of adolescents’ thinking about the issues involved.

The nature of the family: The family as a complex sysdem

In their 1957 study of the influence of mothers on infant development, Sears, Maccoby, and
Levin (1957, 1976) summarized the relationships between hundreds of materna characteristics and
dozens of child outcomes. Their main concluson was that families are complicated systems and thet it
isimpossble to fully disentangle the influence of the many different processes that operate within them.
Similar conclusions had been reached by the Child Study Association in 1936 (Greenberger, quote by
Symonds, 1939). It isthisinherent complexity that has motivated much of the research on parenting
syle (Darling & Steinberg, 19933). Although Sears, Maccoby, and Levin were writing about the
influence of mothers on young children, and despite the decades that have passed and the striking
advances in gatistical modeling, the same conclusions might be drawn about the influence of the family
on adolescent smoking.

Multiple processes. the case of dyle. There are three mgor difficulties in modding family

influences. Fird, individuas within families engage in many different exchanges and interactions across a

broad range of issues. As was seen in the discussion of socia cognitive theory, these exchanges may
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push the adolescent in contradictory directions, as when having a good relationship with a mother who
smokes may predigoose an adolescent to look a smoking postively, but make it less likely that he
spend time with friends who smoke.  Although the influence of different processes may be additive, it is
aso possible that they will moderate each other - either acting together synergidtically or buffering one
another. For example, authoritative parenting, a parenting style that combines srictness and warmth, is
associated with lower levels of tobacco use (Baumrind, 1991; Cohen & Rice, 1997; Radziszewska,
Richardson, Dent, & Flay, 1996). Darling & Steinberg (19933) have argued that parenting style might
best be thought of as a context that moderates the influence of other parenting behaviors by increasing
the effectiveness of those behaviors and by changing adolescents openness to socidization.
Congstent with this model, Bauman, Fisher, Bryan, & Chenoweth (1984) report that materna
disapprova of smoking is only associated with lower levels of cigarette use when the adolescent is
close to the mother (though no moderating effect was found with regard to fathers) and Andrews,
Hops, & Duncan (1997) report that modeling of parent adcohol and marijuanawas highest when
parents had relatively good relationships with their parents ©.

A further complication isthat processes within families operate over along period of time and
their influence may differ depending upon the age of the child. For example, severd researchers have

reported that parents former cigarette use is associated with adolescent smoking (Bailey et d., 1993;

® |t should be noted that Bailey, Ennett, & Ringwalt (1993) concluded in astudy of 6" and 7"
graders that parent smoking and family contextud variables (monitoring, time spent with child,
disapprova of smoking, family conflict, and family disunion) that an additive, rather than interactive,
mode best fit the data. However, the young age and high functioning of this sample limits its ability to
inform thisissue in that, as previoudy discussed, different processes may be involved in taking up
smoking at different development stages.
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Bauman, Fosheg, Linzer, & Koch, 1990; Farkas, Distefan, Choai, Gilpin, & Pierce, 1999; Jackson &
Henriksen, 1997). Farkas (1999) and his colleagues found that parental smoking reduction is most
beneficid if it occurs before the child reaches age 9, i.e. before most children encounter frequent
cigarette offers. Nonetheless, children whaose parents quit when they were relatively young were only
onethird less likely to smoke than those whose parents were currently smoking. These results suggest
that children absorb messages about tobacco use across their lifetime, not just during the period when
they are likely to begin to smoke. Thus families are unique in the breadth of areas they touch upon, in
the length of time they interact, and in the fact that they touch the lives of the children with them at al
developmenta stages.

Reciprocal processes: The case of monitoring. The second mgjor difficulty posed by the

complexity of family sysemsisthat paiterns of family interactions and influence develop reciprocaly
over time and are mutuadly interdependent. Parental monitoring isa case in point. Effective monitoring
of adolescent behavior is condgstently associated with lower levels of substance use (see, for example
Ary, Duncan, Biglan et d., 1999; Ary, Duncan, Duncan, & Hops, 1999; Darling & Koehle, 2000;
Dishion et d., 1991; Duncan, Duncan, Biglan, & Ary, 1998; Metzler, Biglan, Ary, & Li, 1998; MetZler,
Nodl, Biglan, Ary, & et d., 1994; Mott, Crowe, Richardson, & Hay, 1999). Although monitoring has
often been interpreted as a parenting practice involving active attempts on the part of parents to watch
over children asameans of control (for reviews, see Kerr & Stattin, 2000; Stattin & Kerr, 2000),
recent theoretica and empirical work has undermined thisinterpretation (Darling, Cumsille, & Dowdy,
1998; Darling, Hames, & Cumsille, 2000; Dishion & McMahon, 1998; Kerr & Stattin, 2000; Stattin &

Kerr, 2000). For example, dthough parenta monitoring predicted awide range of positive adolescent
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outcomes, most of this relationship was explained by adolescents spontaneous disclosure of
information to parents, and not by parents' attempts to secure information (Kerr & Stattin, 2000).

Both adolescents' decisions about the extent of information they disclose to parents and their
motivations for doing so depend upon many factors, including their perception that the issue can be
successtully kept from parents, their belief that their parent has a legitimate right to set rules about the
behavior in question, and their perception that the issueisimportant (Darling et d., 2000). Adolescents
are more likely to disclose disagreement with parents when they think the issue is important than when
they did not, which suggests that most adolescents are interested in maintaining open communication
with parents, even when so doing might have negative consequences for themsdlves’. The critical factor
in determining both disclosure strategy and motivations gppears to be adolescents' egitimacy beliefs
(Daling et d., 2000). Stattin & Kerr interpret non-disclosure as asign of dysfunction within the family
system (Kerr & Stattin, 2000; Stattin & Kerr, 2000). In contrast, Elkind (1980) suggests that
increasing privacy concerns and decisons not to share some kinds of information with parents represent
anormative shift in parent-adolescent relationships that is part of the heglthy development of autonomy,
an interpretation more consistent with literature on strategic communications and interactions (see, for
example, Buhrmester & Prager, 1995, and other chaptersin the same volume). It is possible, however,

that dthough normative shifts in disclosure patterns are a hedlthy part of the evolution of the parent-

" On average, high school students in this dataset ranked smoking, drinking, and drug use as
among the least important to them of 36 potentialy conflictual issues (31th, 32th, and 36™,
respectively). Smoking had a mean importance score of 2.17, with 1 representing ‘ not important’ and
4 ‘important’, dthough 50 of 121 students rated smoking as either ‘very important’ or important’.
Virtualy equal numbers of adolescents agreed and disagreed with parents about smoking and
agreement with parents did not differentiate between those who reporting smoking was ‘ very important’
or ‘important’ to them from those who reported that it was ‘alittle’ or ‘not’ important.
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adolescent relationship, premature shifts to non-disclosure may represent problematic developmental
trgectories (Darling, 2001). If true, this pattern would be parale both to Jessor & Jessor’'s (Jessor &
Jessor, 1977) work on problem behavior syndrome and Steinberg & Silverberg’ s research on the
development of adolescent autonomy (Steinberg & Silverberg, 1987). In both those studies, early
evidence of pseudoadult behavior was indicative of developmenta problems. This newly developing
literature on the adolescents' role in parental knowledge of adolescent activities makesit clear that what
has been cdled parentad monitoring is afunction of both parent and child characteristics and reflects
current characteristics of the relationship aswell as past history.

As children enter adolescence, they spend increasing time in unsupervised settings outside of
the home. In addition to increasing parents reliance on adolescents for information about their
activities, this shift dso means that the effectiveness of parenta socidization efforts depends upon
adolescents' willingness to obey rules when adolescents are away from direct parenta supervision.
Chyung & Darling, (1998) report that adolescents beliefs in the legitimacy of their parents' authority
buffers them from the negative influence of substance using peers and that monitoring only predicts
adolescent substance use when adolescents do not believe that their parents have the right to set rules.
Taken together, these findings underscore the reciprocity of parent-child influence and the reliance of
adolescents parents on their children’s willingnessto be socidized (Darling & Steinberg, 19934) as
well as the importance of understanding both adolescents and parents’ roles in processes underlying
constructs such as monitoring (Darling et d., 1998; Darling et d., 2000; Kerr, Stattin, & Trogt, 1999,
Stattin & Kerr, 2000).

Diverse family forms. Findly, the third mgor difficulty posed by the complexity of family




Darling & Cumslle, 5/3/01
page 25

gysemsisthat ‘the family isnot a sngular source of influence, but is usudly made up of severd
different sources, each of whom may influence (and be influenced) by the developing individud in many
different ways. Traditiond techniques for modeing multiple sources of influence run into severd
problems. Fird, families take on many forms. Inastudy of asmdl, rura town in upstate New York, it
was necessary to code thirty-four different basic categories of family types, including a‘joint custody’
coding that did not specify who was living in eech household the child spent Sgnificant time in (1987).
In this category aone we found families in which children were spending time with two now divorced
parents in separate homes, afamily in which both parents and their new spouses lived with the children
of thefird marriage in one large home, afamily in which the child moved between living with her
biological father and a slepmother and her mother and her lesbian partner, etc. More diverse
communities expand the number of observed living Stuations. For example, ‘Woodlawn’, a poor,
predominantly African-American neighborhood in Chicago was described as having over 80 different
family types (Pearson, Hunter, Ensminger, & Kelam, 1990). Thisdiversity poses achalenge for
researchers. If current smoking status of mothers, fathers, and siblings are coded separately, decisions
must be made about how to code adolescents who live only with amaother or only with afather. Is
resdentia status important, or is smoking by non-resdentia parentsimportant aswell? Should
adolescents without complete sets of data (i.e. those living in non-intact families) be dropped from the
andyss? What of sepparents and other adults living in the home? Sengtivity to the definition of
‘family’ is especidly important in understanding socid influences on adolescent smoking among
immigrant and ethnic minority groups whose kinship networks include larger numbers of kin who may

have neither biological nor legd ties to the adolescent (Spencer & Dornbusch, 1990). Substantial
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numbers of adolescents change their resdential mobility depending upon opportunities for schooling,
recregtion, and the availability of supervisng adults. In acountry where more than one third of children
are born to unwed mothers and more than one quarter of adolescents spend five or more years living
with asingle parent, thisissue will become increasingly important.

Siblings add additiond complexity. First, number, type, and resdentia status of siblings varies
even more widely than number, type, and resdentia status of parent figures. Relative age and gender
are important consderations in sbling research (Dunn & Plomin, 1990). If one collgpses sihling
smoking information by coding number of smoking siblings, should adolescents who have no shlings, an
only shling who is till atoddler, and three older, non-smoking siblings al be coded the same way?
Obvioudy, the answers to these questions should vary depending upon theory-driven hypotheses about
developmental processes. To date, many of the andyses have been smplidtic, only rardly examining the
differentid impact of mothers and fathers on their same and cross-gender offspring. Research on sibling
smoking could especidly benefit from careful, theory-driven research, in that it is both complicated and
appears to have powerful effects on adolescent smoking status (Avenevoli & Merikangas, 2000).

The gandard way of modding multiple family influences is to use techniques such as multiple
regression, entering mother, father, and sbling smoking as separate variables that are Satidticaly
independent of one another. Potential moderating effects are modeled as Satistical interactions usng
multiplicative terms. Severd problems with this standard practice are worth discussing, however.
These problems are usualy classed under the categories of colinearity and power. |f we assume that
the smoking behaviors of family members are associated with adolescent smoking (this is the reason for

testing the modd, after dl), we have to assume that smoking behaviors of other family members are
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correlated aswell. This problem of colinearity makesit difficult to disentangle the separate influence of
each variable (i.e. it reduces the power of the tests associated with each individua variable) and makes
differences in variability an important determinant of the results of the analyses. For example, take the
case where mother and father smoking are more highly correlated with one another than they are with
sbling smoking. When mather, father, and sibling smoking are entered into a regression equation
smultaneoudy, colinearity may eiminate the independent effects of mother and father smoking as
individua varigbles, even though, treated as a block, these variables may il predict adolescent
smoking. In addition, parent smoking probably has a very different digtribution than does sibling
smoking. If mogt adults either smoke regularly or don’t smoke at dl, but adolescents exhibit awider
range of smoking patterns (experimenting, smoking regularly, etc.), then the variability of sibling
smoking will be much gregter than the variahility in parent smoking. Thiswould enhance the power of
sbling smoking as a predictor. In this Stuation, modeling interactions between variables may be
particularly problematic, not only because the predictors are not independent, but aso because the
distribution of the component variables will not approximate normal, exacerbating the problem of
outliers (Wilcox, 1997).

Traditiond technigues for modding family influence: The example of sbling smoking. Although

the colinearity issue inherent to modding family processes is a methodologica problem, it has astrong
conceptua component aswell. If we believe that family smoking-related behaviors are interrelated,
does it make sense to examine the influence of sibling smoking on target adolescent smoking, for
example, but control for the effect of parents? Several researchers have reported that when parent and

shbling smoking are entered into a regression equation smultaneoudy, the parent effect is diminished
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(Avenevali & Merikangas, 2000). Normdly, thiswould be interpreted as a mediationa effect: the
association between parent characteristic and adolescent outcome is caused by the parents’ effect on
the sbling, which in turn, directly influences the target adolescent. Thisis consstent with empirica
research suggesting that adolescents sometimes begin smoking in response to offers by older siblings
(Predti, Ary, & Lichtengtein, 1992). Logicaly, however, this explanation lacks substance. One cannot
posit that parents influence one sibling directly, but the other only indirectly.

A second modd consgtent with this pattern of findingsis that both siblings are influenced by a
third (unmeasured) process that influences both of their smoking behaviors. In thismodd, parent
behavior is only associated with adolescent smoking because it is correlated with this third factor - i.e.
parent behavior can be trested as a confound. For example, if the family lives in a neighborhood that
has been heavily targeted by cigarette advertisng aimed at children, one can imagine that parent
smoking behaviors might be correlated with amount of neighborhood advertising, but both sblings might
be more strongly influenced by the advertising because they were part of the targeted population. Once
you controlled for sbling smoking behavior, the parent effect would drop out of the modd but the
sbling variable would not because it captured the advertisng effect. In other words, predicting the
behavior of one sbling from that of another taps the shared environment experienced by the dyad.

A third mode congstent with a measured sibling variable diminishing the relationship between a
measured parent variable and adolescent smoking is similar, but builds upon the ideathat parent
behavior is much more complex than measured parent variables. Measured sibling smoking hasthe

potentia to capture dl of the processes operating in the family that would influence smoking. These
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are, presumably, the same processes affecting the target adolescent®. If parental smoking were the
measured parent variable, its effect on the target adolescent, plus dl other unmeasured characterigtics of
the family, neighborhood, school, and shared environment that influence smoking, would be captured in
the measure of sbling smoking.  When sibling smoking was controlled, the relationship between parent

smoking and adolescent smoking would be diminished.

Within and between family differences. A better strategy for modeling family influences on
smoking is to acknowledge the nested structure of the data and use anaytic methods that take this
structure into account. Such methods can be modeled using structura equation models or through
specidized programs like PROC MIXED (SAS) or HLM (hierarchical linear moddling) (Bryk &
Raudenbush, 1992). Taking a smple case, data could be collected on smoking status of two
adolescent sblings and two parent predictorsin a sample of families. In this example, adolescent
smoking could be predicted by the parent predictors, sbling characteristics (smoking status, for
example), and individual characteristics (age and birth order, for example). In astandard HLM
andysds, the first step would be to estimate the intraclass corrdation between sbling smoking. Thisis
an edimate of the amount of variance in the smoking outcome that can be attributed to being a member
of aparticular family (i.e. the amilarity of sblings on smoking). In the second step of the analyss,
predictors would be used to predict both between-family and within-family variance. This latter
digtinction between between-family and within-family modelsis critica. Parent smoking is common to

both sblings but differs between families, and can be used to predict between-family differencesin

8 Obvioudy, sibling smoking would aso include non-shared environmentd effects aswell as
individud differencesin the effects of these processes on adolescent smoking that might not be common
to the sibling, plus random error (Rowe & Plomin, 1981).
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adolescent smoking. Within-family differences would be predicted by the differentia experiences of the
two shlings. For example, in afamily in which one shling smokes and the other doesn't, having a
smoking shling differentiates between the experience of the two sblings. Note that in these two
models, the parameter of the relationship between shared family characteristic such as parent smoking
and adolescent smoking is estimated between families, but the parameter of the relationship between
non-shared family characterigtics such as shling smoking is estimated within-families.

Modes that use two sblings from the same family to esimate sbling influence have severd
advantages over sandard techniques. Oneisthe differentiation of between- and within-family
parameter esimates. By modeing sbling effects within families, common sources of between family
variance are removed from the sbling estimate. In addition, individua differencesin shlings
characterigtics can be used to further specify the model - for example, age. Thisis particularly
important in trying to understand sibling influences. Mogt researchers interested in sibling influence on
tobacco use have estimated current tobacco use status. However, because exposure to contextsin
which smoking islikely to beinitiated is often age graded, the age differences between siblings becomes
quite problematic. For example, would having a 16 year old sibling who began smoking at 15 better
predict the smoking status of a 13 year old, the age at which the 13 year old would make the transition
to smoking, or the trgjectory of smoking? In other words, adolescents developmentd trgjectories
might be more smilar than their datuses at different ages. In addition, it may be that having an older
shling dready smoking may speed the younger sbling dong their own trgectory. Within-family growth
curve andysis, in which sibling trgectories are compared with one another, may be the most promising

method of understanding sibling influences (for a discussion of such modes in the context of modeling
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reciproca influencesin maritd dyads, see Maguire, 1999). Differentid influence of family
characterigtics on siblings with different characteristics can be modeled aswell. Rose, Chassin, Presson
& Sherman (1999) used HLM to mode family and peer influences on adolescent smoking using a
sample of sbling dyads and found quite strong between family effects. Unfortunately, sbling influence
was not modeled. This paper was particularly interesting in that it noted strong shared environmental
effects within the family (both in that the intraclass corrdation between siblings was quite high and the
effects of parent smoking were relatively powerful), aswell as strong non-shared environmenta
influences from peers.

Contexts, communities, and niches. An dternative way of conceptuaizing the family asa

context for adolescent smoking isto take the word ‘ context’ literdly, rather than Smply using it asa
synonym for the word *influence . Person-context interaction and ecologica systems theories
(Bronfenbrenner & Morris, 1998; Magnusson & Stattin, 1998) both emphasize the interrel ated nature
of the processes and characteristics of naturaly occurring systems, such as families, and the potentia
for distorting our understanding of how these systems work when we ignore their systemic nature. One
way of respecting the systemic properties of familiesisto apply an ecologica or community systems
gpproach to itsstudy. Inthe biologica science of ecology, the concept of community is used to
describe a et of interrelated species that commonly co-occur (Wilson & Bossert, 1971). For
example, a high desert supports a community that is quite different from abog community. Although
the individua species found in each community type vary in different parts of the world, species
occupying acommunity share common characteristics due to the processes underlying community

formation. Speciesin communities co-occur because they share overlapping niches. A niche, inthis
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technical sense of the word, is the set of environmental conditions necessary for species surviva
(Wilson & Bossert, 1971). For example, temperature range, rainfal, sun exposure, and soil pH are
characterigtics that help to differentiate niches and thus separate species into different plant
communities. Species within communities share a suite of correlated features due to the sdection and
adaptation processes that operate in their shared environmenta conditions. Although different
community types vary across the environmentad features that define them (soil pH, for example,
differentiates high desert and bog environments), it isimportant to note that the differences between bog
and high desert communities are not captured aong those single dimensions.

Applying thiskind of community systems perspective to the family provides an dternative
drategy for studying adolescent tobacco use and opens severd lines of investigation not previoudy
explored. For example, thismodd suggests that particular congtdlations of interrelated characteristics
arisein response to particular ecologica processes (Ricklefs, 1976). Cataoging and describing
community types leads to greater understanding of the prevalence and operation of etiologica
processes. Applied to adolescent tobacco use, this suggests that the within-family patterning of
tobacco use and a careful study of the conditions under which particular patterns arise may prove
helpful in gaining ingght into how tobacco use begins and is maintained. For example, if familiesin
which only fathers smoke and both parents smoke are common, but it is less common to find familiesin
which only the mother smokes , what are the processes underlying this ‘hol€’ in the distribution? How
common isit for the adolescents in afamily to smoke when neither parent does and under what
conditions does this pattern occur? Although data collected to answer questions about the predictors

of individua smoking can be andyzed in such away asto answer these questions, framing questions
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from a community systems perspective that focuses on the patterning of features changes the emphasis
and generates adifferent set of hypotheses (sese Magnusson & Stattin, 1998, for adiscussion of this
point).

Grouping families according to patterning and predicting group membership dso implies very
different methodologica gpproaches than individualy centered techniques. Focusing on individuasin
paticular roles (eg. oldest child) within an ecologica community framework embeds the child ina
particular constellation of processes. Because typologica andyses capture agreat ded of information
about environmental conditions through the classfication, they increase the power of the andyses
markedly. For example, in an andysis of the relationship of parenta monitoring, sbling substance use
(excluding tobacco), peer substance use and adolescent substance use, Darling & Koehle (2000)
classfied sibling dyads according to the smilarity of their peer groups and their perception of parenta
monitoring. Based on hypotheses about buffering processes, they predicted that parental monitoring
would be most powerful and peer substance use least powerful as predictors in the condition where
shlings experienced smilar levels of parenta monitoring, but had quite different types of peers. Their
hypotheses were confirmed. A more traditional, non-system based analysis would have required
testing these hypotheses using two three-way interaction terms. A daunting task! Two things about this
example areimportant. Fird, istheissue of power. Complex interactions require large samplesto
mode adequately. Second is that dyads were classified, not according to the patterning of their values
on monitoring and peer substance use, but on the confluence of influences operaing within the family.
In other words, families were not grouped according to whether they had high or low monitoring and on

whether peers were high or low on substance use. The study’ s mgjor hypotheses concerned the way
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that parent, sibling, and peer processes operated when family, sibling, and peer processes were all
were working together compared to how they operated when family and peer influences were working
at cross-purposes. Because of this, dyads were grouped according to the confluence or digunction of
influences (maintaining the full range of variance in each group). Using this strategy, direct comparison
of the relaionship between variables across dyad types yieds information on the full range of
adolescent outcomesin very different circumstances. Other hypotheses might lead to different systemic
properties becoming more important in determining group membership.

Systemic gpproaches may be especidly useful when examining longitudina data. For example,
comparing the smoking trgectories of adolescents who have smilar characteristics but who are
embedded in different family types yidds information about the influence of multiple factors (including
moderating effects) with only limited loss of power.

The nature of the family during adolescence: The interface of family and non-family processes.

The changing nature of adolescent socid relationships and the previous discussion of processes
linking stable family characteristics with changesin smoking behavior both highlight the importance of
examining the interface between family processes and processes operating in other contexts. For
example, how do peer processes influence adolescent smoking trgectoriesin familiesthat differ in
parent smoking? One gpproach to modding moderating effects is usng multiplicative interaction terms
in standard regresson models. However, this method has limitations, many of which have adready been
discussed. Going back to the andogy of the plant communities, a drought will have avery different
effect on a high desert community than on abog community. These differences are only captured in a

limited extent by examining the Satigticd interaction of observed and averagerainfdl. Inasmal
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sample, they would probably not be captured in tests of the interaction of observed rainfal and soil pH
a dl. Thisexampleillusratestwo related points. First, and most broadly, the ability of an interaction
term to capture differences in process depends upon the ability to measure the processes accurately. In
this particular example, soil pH can be measured quite accurately, but measuring rainfal is problematic
in both settings. The infrequent torrentid rainstypica of high deserts can overwhelm measuring
ingruments, while measurement of rainfal in bogs does not capture congtant, low-level precipitation and
dew well, and may not reflect deposition of watershed drainage that results from distant rainfall.
Although measurement error is dways problematic, poor measurement is especidly problematic in
modeling interactions, where error is compounded and deviations from normdity can have strong and
unexpected effects on the results (Wilcox, 1997). Second, the differences between the high desert and
bog communities are not well captured by any sngle dimension aong which they vary. Despite this
limitation, average rainfal probably captures the differences between the environments better in this
situation, because it is more strongly tied to the process of interest: drought. In Stuations characterized
by highly correlated features, such as families, single indicators may best be thought of as marker
variables- i.e. variables that do not measure the construct of interest, but rather are standing in as
proxies for them. In this Stuation, the more highly correlated the marker variable is with the latent,

unmeasured congtruct, the more successful it will be in capturing those differencesin an interaction term.

Structura equation models are designed to capture latent processes more fully and have the
additiona advantage of enabling modeling of error terms. Unfortunately, most current gpplications are

limited in that they do not lend themsalves to testing interactions between linear measures. Because the
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most important effects of families on adolescent smoking may be specificdly in ther ability to moderate
the influence of other contexts, thislimits SEM modds gpplicability to sudying family influencesin this
domain. One promising strategy may be to combine the typologica gpproach discussed in the previous
section with an SEM approach to modeing process. For example, one might classify families
according to a patterning of potential processes. Comparison of SEM models of non-familia processes
across family types would test hypotheses about the differentia influence of non-familial processes on
adolescent samoking in different family contexts.

Concluson

The god of this paper was to discuss how the nature of adolescent smoking, the nature of the
family, and the nature of the family during adolescence present serious conceptua and methodol ogica
chalenges to researchers interested in studying the family as a context for the development of
adolescent smoking. Firgt, dthough the study of smoking during adolescence is fundamentaly the study
of change, smoking is often predicted from relaively stable family characteridtics, such as
demographics, parent smoking status, or relaionship quality. Focusing on adolescent smoking ‘ status
rather than on trgectories introduces consderable error into models of family process. In addition, it is
likely that the influence of families on smoking trgectories is indirect, through changing adolescents
exposure and vulnerability to triggering events. Greater sengtivity to the trangtiond nature of
adolescent smoking may help bring this sometimes contradictory literature into clearer focus. Second,
the complexity of the family system, including multiple s multaneous processes, the reciproca nature of
processes, and the diverdty of family forms, makes it imperative that research be theoreticaly

grounded. Approaches that recognize the nested nature of family data or take a typol ogica/community
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systems gpproach to modding family influences offer severa advantages over more commonly
employed gatistical techniques in cgpturing this complexity. These techniques dso offer promisein
modeling the interface of family processes with processes operating in other socid contexts. Because
adolescents spend increasing time outside of the family, the connections between the family and the
larger socid world may be acritical area of research.

Although the many excdlent prospective studies currently in the literature provide awedth of
data about the correlates of adolescent tobacco use, our understanding of the developmental processes
underlying theinitiation of tobacco use remains limited. One factor contributing to this problem may be
disciplinary, semming from interest in predicting risk. Although traditiond datistica techniques provide
excellent means of identifying risk factors that increase the likelihood of the development of a particular
behavior (smoking, for example), they are more limited in modeling developmenta processesin
complex, interrelated systems. These limitations become especialy apparent when many questions of
magor theoretica interest center around how the functioning of these complex systems variesin different
circumgtances aswell as acrosstime. Severa less traditiona approaches to modeling adolescent
smoking trgectories, including growth curve andyses, use of techniques that take the nested nature of
within-family processes into account, typologica approaches, and the combination of these techniques
were discussed. Stronger links between the sophiticated theoretica discussions in the growing
literature on adol escents tobacco use trgjectories with the methodological techniques used to test and

model those processes will move the field towards a clearer understanding of developmental processes.
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